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'ABSTRACT - - .

7 _ , o oo
Research has shown that 1t is, feasrble to teach probablllty

. / . .
_in upper elementary grades and that younger chlldren appear to

have some gr%:p of several ba51c 1deas about.probablllty‘prlor fe‘

to. formal 1nstruct10n.".k"”” hl‘l% | | |
fThe purposes of the present study were: .(lfhto'determine

the status of six ba51c probablllty concepts in grade one, two,‘
band three.chrldren, (2) to 1nvestlgate the level of

, quantlﬁlcatlon of probablllty present.ln these subjects,.

. , i<

(3) to 1qyest1gate dlfferences in response due to ‘the embodlment

of probablllty settlngs, and (4) to examlne the effect upon

response due to the factors ‘sex, grade, and IQ

D -

51x‘concepts studled‘were: events in a sample space,

the most ‘;le event, the most favorable sample space for -

a glVen event, sample space equally favorable to a. glven set
. of events, 1mpos51ble event, and certaln event.'_7
Seventy two grade one, two, and three students from a

suburban school were tested 1ndlv1dually in an 1nterV1ew
S . .
51tuatlon. Subjects made ch01ce responses on concept 1tems

Joa

. and predlctlons on qﬁantlfacatlon 1tems.,

: Results showed that four of the concepts were understood

7
by at least 75% of subjects in each grade and scores on all
o S : : , -
’ concept 1tems were 51gn1f1cantly greater than 1s attrlbutable,

S

to chance. The scores on the’' quantlflcatlon 1tems were lower uﬂ:"'

in all grades‘Wxth an overall average of 42% correct on. these“d




‘were not 51gn1f1cantly better than chance.; There werefno.sigfl

nlflcant dlfferences 1n scofes due .to- dlfferent probab111ty

.

"settings but'performance_decreased as the number of,tr;alssln

the sample space 1ncreased. ‘ : ‘
. - . . : 7 . .
Each conCept questlon was presented 1n three embodlments,'
_ splnner, block and box No’ srgnlflcant effect was found due
to embodlment and there were'no 1nteract1ons between embodlment:
'~and sex -or IQ. ".:.‘ o . " | _4,“; :

4/”’the total test score.sex, grade, and IQ were all foundhn
to ‘have. slgnlflcant effects.. Grade and IQ were 51gn1f1cant
factors 1n the concept scores but no 51gn1f1cant effects were
found in the‘quantlflcatlon scoresf; No 1nteractlons.were
found between any of the factors on the crlterlon neasures.

» Subjects were asked to state reasons for thelr responses :
. in the probablllty'test._ Manytcorrect ratlonallzatlons“were
glven for concept responses but very few in relatlon toj,
quantlflcatlon predlctlons. "’_"y»- f .

. ThlS study found that there was a substantlal 1ncrease 1n
understandlng of probab111ty conceptslln chlldren as they pass‘
d: through grade three.' At the same tlme there was little y
3 understandlng of; the numerlcal relatlonshlps between probablllty'
vsettlngs and frequencles of the outcomes,‘except when the number

»

of outccmes 1s small

v

' Several 1mp11catlons are drawn for'teachers ofyl

and for currlculum‘wrlters.' It is suggested that prOV1sion be
e made for 1nformal consolldatlon of exlstlng concepts and 1dea$

for grades one and two and a wlder range of act1v1t1es and

-




. e
. . .
experlences from grade thmee onWards in whlch students are led

to further concepts and lnto quantlflcatlon of probablllty.
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CHAPTER 1

&S
) ) | oo )
IN'I‘RODU\C'I‘ION AND STATEMENT OF THE PROBLEM
-I. INTRODUCTION
One of the main tasks of curriculum design is the selection
of appfbpriate content material. In recent years the criterion .

for judging topics to be éépfbpriate for school age children has -
tended to be how well thé study of suchitoPics prepares those -

. children for meeting life's situations. Most parents and eaucators
have regarded a thorough grounding in the basic ékills of languagq,

expression, and arithmetic as providing this preparation ygt it

3§és been difficult to find qéfeement»aﬁ.;o precisely what basic
skills are neceSsary to cope with life. i}

v

. "Within the field of elementary school mathematics, there are
many skills to be mastered and ideas to be understood, yet one
topic has consistently been omitted from prescribed curricula

even though suggested for inclusion by many writers in the past

twenty years. This topic is the study of probability. The need
for all children to have some ekperience in ideas of probability

‘was ﬁéll'expréssed<by Cohen (1957) in a perceptive cohment about

Uy

the natifhie ¢ schooling. Cohen said that
. - { s -
i . .

.Our system of education tends to give children the
impression that every question has a single definite
answer. - This is unfortunate, because the problems
they will encounter in later life will generally
have an indefinite character. It seems important
that during their years of schooling children should
be trained to recognize degrees of uricertainty.

(p. 137 . :



Restle (1961), Cohen (1964), and Estes (1976) reitefate how
important a role subjective probability judgments play in our
lives. We explain decisions made and conclusions reached on the
basis éf what likelihood we assign to events that are';t best
uncertain. ‘Racha—igpra (1977) emph;s;zed‘thi;'function when he
described fhe primary purpose of teaching probability as
broviding "a tool by which students comprehena the uncertainty
model‘of the world" (p. 2). Qee (1966) called for the study of
probability in elementary school oﬁ the grounds of the need to
train children in decision-making skillg. |

Tpe_report of the Cambridgg Conference on School Mathematics
in 1963 recommendéd strongly that probability be‘a vital and

" appropriate bart of the elementary school mathematics program.

K

The National Advisory Committee on Mathematical Education- (NACOME)

1

(1975), similarly reported widespread support for the inclusion
- .

of probability as a necessary component of the elementary gchool
curriculum; Aé the same time, the'NAC?ME report cited a National
Gouncil of Teachers of Mathematics gurvey which found a deficiency
'in the training of teabhers in probébility and statistiés
resulting in a minimal tréatment of probability topics by teachers
iﬁ school.. The instruction at scho;l was found to be gene;ally
restricted to traditional graéhiﬁg exercises and ele&entary
descriptive ;tatistics.

Although Fischbein (1976) Wpserved "an increasing tendency

to introduce the theory of probability in mathematical cﬁrriculaf

(p.. 23), there has been a noticeable absence of ﬁhis topic from

“z



thé official published curricula of most North American, British,
and Australian e%ementary schools. At the same time there is no

shortage of published programs and textuel material on this

A

topic designed for use in elementary schools. Examples are +the
school Mthematics Study Group series of four texts and -
commentaries, the Nuffield Mathematics Project Sequences on.
graphing and probability culminating in the "weaQing guide™

mnit on prdbability and statistics, the Scottish Mathematics

-

Project Series with relevant chapters for grades four through

six, and sUndfy modern school texts which devote a chapter or

-~

two to activities involving chance and probability concepts.

LT
LAt

The situation at present is that probablllty 1s 1nc1uded

2

in some elementary school programs but not in others, the basis

)

for inclusion often being the experience of the teacher. Three
things need to happen before one can feel confident that all

criidien will experience appropr: te instruction in probabilistic

ideas: . . . -
1. Starting points need to be determined by ascertaining
what young children know about probabilit§ before receiviég
any formal insﬁruction on theetopic.
2. Curficulum materials then need to be prerared which
begin af those;starting_points.’ Some of the alrzady publlshed

programs and texts may be usable here.

!

3. Teachers and trainee teachers need inservice and pre-

‘i
\

service courses to prepare them for teachxng the materlal at
~ A

approprlate leyels.

It is the first of these tasks that this study was
' *

>



. , )
designed to explore.- The Cambridge Confegence Report (1963) and

Ausubel's (1968) theory of learning both hadvsome influence on
the’design of the”investiqation.

The Cambri:! . Report called for as early a start as
possible on the tdpic of pfdbability; therefore grade Oneu two,

v ]

and three children were chosen‘for this study. Most earlier
studies'inv01Ved pre-school and higher grade pupils with only
: one study investigating the first three grades.

It is‘assumed thatvmeaningfulvlearning is the'desired
product of classroom eXperiences.~ This, accordinésto Ausubel

(1968), occurs when two conditions are satisfied; the learner's

anchoring ideas are ascertained, and the new material

presented is organized and modified a{cordingly. This adrees
with Bruner's (1960) belief that subjeet‘
and passed through stages df readiness just'as chiidren’s
thinking processes ate.' Ausubel goes further and says the
subject ‘matter must be modified: and organlzed to match the
Chlld s readaness. The sectet of - teachlng, he says, is to
ascertaln what the learner already knows and teach him ' //
accordlngly1 ‘It_seemed appropriate then to find the state ofk/

readlness of young chlldren w1th respect to probablllty concépts

prior to organlzlng learnlng experlences for them. ;

-]

Reasons for the present study also came from the research
literature. Many studies have been concerned with the level.
’ of. understanding of chance at various ages 'and what conditions[

or environmental factorspappeafed'to influence the judgments



Y

made by children.at these ages. .The first conclusion to note
is that "the global 1ntu1tlons of relatlve frequency and
probablllty are present .even rn pre-operatlonal chlldren
(Flschbeln, 1976, p. 29). At this level ‘and fcr cqncretei

operational chlldren, many researchers have found that chlldren

<

- have “the ability to make only comparisons‘that are reduc1b1e to

a binary'cperation. Not untll ‘the formal operatlonaﬁxstage,
. )

_ accordlng to Flschbeln s lnterpretatlon of Plaget, can chlldren'
. . LA A
mzré'the synthe51s between the p0551ble and the deductzve ‘and
understand quantaklcatlon of’ probab111ty as the relatlonshxp

‘betweenfthe_number ‘of favorable and‘pOSSlble outcomes. This
conclusion may have in fact contrikuted largely to the lack of -

',research on prdbability‘at the elementary school-level;

There have ‘been those whcpciaimed that preoperational
- children's ccmparison judgments have to*bexinterpreted'only as

. ~L
perceptual comparlsons and not as probablllty judgments (Hoemann

)

‘& Ross, 1971). Flschbeln (1976) makes the’ p01nt that prebablllstlc

\;;‘—;-judgment is not‘completely reduc1b1e'to quantltatlve estlmatlon.
" There 'is a large element of understandinggthe meaning: of the
' situatidn-which.implies an "intuition‘of chance" (p. 36) ._The

’ exlstence of such an 1ntu1t10n appears to be 1ndlcated by

S

Strohner and Nelson s (1974) flndlng that preoperatlonal chlldren’
" are intuitiyely ahle to dlStlngulsh hetween probable_and;;i’
_.improbabié;events.‘eln situations where there is‘a conflicéé-
‘llcbetween‘verbal‘meanin;‘and factual>probability the'latterdis€1
stronger., For example, a 3-year-old Chlld produces the |

51tuatlon “the glrl feeds the baby when asked to show "the baby

°



feeds the éirl", as the former is ‘seen to be more- ‘probable than"' v

what is requested )

L Flschbeln (1976) also holds the view that the 1ntu1t1ve
zbackground of probablllstlc thlnklng de51red in chlldren needs
to be bullt;‘ If the spontaneous background of’ probablllstlc
thlnklng found in chlldren is a mixture of correct and 1ncorrect
v1ntu1t;ons, asvhe_suggests, then'further research_needs:to be’
done,todinyestigateiﬁhe;ﬁixture-at_allvages_upltoladoiescence

‘;so,as'toidetermine the‘foundation'upon whichﬂcurricuiumL
buiiding-can occur. |

. T
N

' Other research has found that the responses fof young
Achlldren tend to be egocentrlc, predlctlons are affected by an
’ lternatlon tendency, reward 1s a 51gn1f1cant factor at ail :
»ages, and mode of representatlon affects response. ‘A number of

d’nvestlgatlons also found that pre- school chlldren can. "learn .

'.about probablllty" :;\the condltlons tend to be largely nonverba

. ke

-and relnforclng..
The present study sought to add to the current knowledge
"'about early probablllstlc thlnklng for the reasons outllned
; above. The study sought to embody several suggestlons made by
prev1ous-researchers as well as utlllze features of: past des1gns.'
~_II. STATEMENT OF THE “PROBLEM
The purPOSes of the present study were ' (l).to determlne
,pthe status of 51vaa51c probablllty concepts 1n grade one, two,'
| ': and three chlldren, (2) to 1nvestigate the level of quantlflcatlon\'r;

of probablllty achleved by these subjects, (3) to 1nVestlgate



"case. Flschbeln et al. also found that 9-year—olds qulte readlly

.,~ch11dren s ab111ty w1th quantlflcatlon of probablllty

Yy

‘»diffefendesﬁih'response due to the odimeht'of-the probability .
setting,'and’(4)'to examine the efge t on‘performance on-

B pr@bablllty tasks due to the factors ex, rade, and I
‘ %\ 9 Q.

The 51x probablllty concepts in questlon were
l. events in a»sample space, _ f
- v , [

2.‘the most favorable event 1n a sample space,,
T3; the most favorable sample space for a glven event,
”4,_sample space equally favorable to a glven set of events,
5. 1mpossrble event, and R o R :-“m ,’_.- "f.
Gﬂ?certain.event, o

These”are defined-in a later section.of.this'chapter;"

Wlth respect to the second purpose there is some dlspute

among res archers as to when chlldren begln to attend to the

.quantltatlve aspects of ‘a probablllty settlng. FlSChbeln,

Pampu, and Manzat (1970) and Chapman (1975) found young chlldren

. able to correctly compare ratlos of the form a/b c/b where the;

comparlson could be. reduced to a blnary operatlon, a:c 1n thls

made correct probablllty judgments on the ba51s of relatlve'

'frequenc1es of preferred events. On -the other hand Plaget (1975)

malntalned that proportlonal fac1llty 1n probablllty 51tuat10ns

only comes w1th the - formal operatlons stage of developTent. ‘It7

. was- hoped that thls study would add to the ev1dence on .young

The thlrd purpose, the effect of embodlment on pupll response, 3

v.was 1nvestlgated partly to check Jones (1975) flndlngs and



,pa{}ly to provide further guidance ﬁor‘the‘degign ofvactivitigs

‘and other curriculum mAterial,

Wilkinson and Nelson :(1966) found that respohsés w9re‘“
- affected by the familiarity of ‘the situation to the subjéct.
'The devices and situations used in the present study were -

designed'with.this fihding in hipd. EVeryfatfemp%'wa; héd¢v£o
Take:ali embodiments ;:neW‘gxperienCe f§r the subjeéts;‘

. The cthiéeraﬁion of.individualldiffereﬁcéé ié vital for
effecti?e ﬁéaghing; SéXj grade, ana IQ'are thrée easilybdiscefniﬁle
differeﬁcesfamong pﬁpii$; thuslthe:efféct‘nof_theéé factors on
responsé toﬁprobability questioﬂé was_eXaﬁinea as tﬁe'fouiﬁh
purpoég of this study.ifNo attempt was made‘to teéf for tﬂe’
effect Of‘the many pthér sécial apd personal chérééferisticé:

Aéﬁéh asichio—econgmiciétatus,’éogpifive style,:éénééryation-n
'abili£i, ;ocabuléff, and.listehiné,ésility;i Soﬁeﬂéfvtﬁe§é.may

haye c¢ntribﬁted‘to‘errﬁi in the cfiterion‘meaSu;e and would:

thus”imposé a limitétion_on'the étudy.  Many of them would be

worth examining in a further investigation:

III. MAJOR QUESTIONS AND HYPOTHESES

. o
‘The four purposes étafed;above géﬁé'rise_té,the fbllowingv‘

questions and null hypqtheses.

.f ggge:One
°.1_.'vW'l'1th_p‘ro_port‘::fLor.l of égbjects ip éach gradé.gha in tﬁg. o
. t6tai,éam§1é ihdicate énAgnaerstaédiqg of the:six?coﬁcepté o
‘ihvestigated? Thééé‘reiéﬁivé,énequégcigs are takeﬁ'fdvbé'

N
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measures of the status of the concepts.

¢

o, : .
Ln answering

2. Null Hypothesis: fhe proportions derive

~N

question one are not signi>&gantly different fro chancel

proportions for. each concept.

Purpose Twd

3. What proportlon of subjects in each grade and in the

'3f%al sample 1nd1cate any understandlng of the quantlflcatlon

items»preSented?

4. Null Hypothesis:. The»proportions‘derived in question

~three do not differ significantlyffrom>chance4proportions.

"Purpose Three

Null Hzgotheses.

5. There are no 51gn1f1cant maln effects due to embodlnent
‘on;performance:on the,probability test. o '5',.v ‘
.6;|Theregare no sien;ficant nainieffeote due to‘empodinent
\'on performance onxtnevprobébility test when eex,:grade;.and'IQ

are used as blocklng varlables in palrs.'

*
b

7 There are no 51gn1f1cant 1nteract10ns between the
‘embodiment'and1the factors'sex,'grade,~and 10.
. r I ST e -

.PurposevFOur

Null Hypotheses.

‘8. There is no 51gnrf1cant main effect on probabllrty teet
:'performance due to (a) sex, (b) grgde,'and»(c) 10.

| i”9}:Tﬁ§£e are‘no Signifioant intereotione'between theﬁﬁ
independent.varrebiee sex; grade,'and 1Q7§5 tnedoriterion méasﬁréé.

-



. .IV. DEFINITION OF TERMS

n -

For the purposesbof this study and report, the following

terms are used as defined.

Probability Concepts

Probability concepts. are taken to be the notions or ideas

about random phenomeéna such as the-outcome of rolling‘a die or -

whirling a spinner. The concern is more with "what will
happen?" rather than- "how often?".

‘ anntification»of Probabilityh" : Lo

Quantlflcatlon of the probablllty of an event. is the
a551gn1ng of a relatlve frequency to - that event. This is a
predicted measurc <7 "how often" that event can be expected to

occur.: Dué"to the age of the subjects in the study proportlons

and. fractlons were av01ded and expre551ons such as'"four out of

B3

slx"uwere-used.

Embodiment oflProbability .

SituatiOns'Werewpresented'in three modes or embodiments:
a spinner, a block, and a box.containing counters of various
" colors. All had sixv“outcomes" to enable the construction of

equivalent probability‘éettings.

: Random.Devices”~ . ST ey

The devrces referred to occa51onally are the splnners,

gblocks, and boxes arranged as outllned 1n chapter 3 under -
Materials.

»
B
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Probability Setting: .a-b-c
Throughout the investigation, five differehtntrinomialf

proportions wefe‘representéd by the devices. ‘These,are referred -

 to as settings. Forvconvenience.of labelling, the proportion

‘a:b:c is rewritter a-b-c and used to identify which deviceis
. being used. For example, the 2-3-1 spinner means -the spinner

‘with two, BLUE, three RED, and one YELLOW segment. This color

order was ihTafiant throughout the“expetimentg_

Events in a'LI;ple>Space
A list'ng of'all‘possible outcomes in a given situation. i (/)

-constitutes [the events in a sample space.

‘The Most Favérable Event in a Sample Space

This is xhe event'with the greatest'expected chance or

relatlve frequ ncy of occurrlng For example, in u51ng the

b

2-3- l splnner RED would be the most favorable event. : T , L

The Most Favorable Sample Space. for a Given Event

'This is the"éémple space in which-the given event has the

greateSt chahce of bccufring. For example, éiveh the 2f2—2,*
3

o 3-2-1, and 4 1-1 blocks the most favorable sample space for

BLUE to occur is the 4-1-1 settlng.

-

jually Favorable Samgle Space

Thls is the settlng in whlch all events have the same chance

ofthappenlng.' In the preV1ous example the 2 2 2 settlng glves S

'all;eyents'(colors) an equal-chanqe ofvoccu;rlng on any,one roll

N

" .of the block. |



:; vby the Edmonton Publlc SChool Board The subjects-were selected_

Impossible Event
, This is a phenomenon which is not in the sample space and

: - v _ , . L C L
‘hence cannot occur. For example, with the 3-3-0-spinner YELLOW

~would be an impossible event. T —

Certain Event, ===~ ..
7 SO . L _ _ ‘
Thisuis a phenomenon which is the.cnly element in the sample
space belng con51dered and hence must occur every tlme. For

-example, w1th the 0-0-6 box YELLOW would be a certaln event on

..each draw as the box contains only yellow cqunters.

Y

Understanding

UnderStandinqvof‘a concept or a principle is indicated by
the average per cent of correct responses on items relating to.
that concept or>principle.
N .4 J: . - ) .
SO * V. DELIMITATIONS -AND LIMITATIONS

-
v

The - sample for the study was selected from grade one, two,

and three chlldren at the one school in Edmonton made avallable

o

L'

on the ba51s of teacher perceptlon of: general 'ning ability

vw1th1n grades and sexes. The.f 'ortunlty.dld not exist for a-

more random samp & from a larger population..

The delimitations stated above impose'scme’limitationS'onf

'eneralizability;of5the resﬁlts. The grade three classes

tended to. have very few low~IQ glrls from whlch to select, and

thls would not have been representatlve of the w1der populatlon..

Teacher perceptlon 1s a- subjectlve ]udgment, but 1n thls case

s » o

12
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alcorrelation_of 0.778 with lQ,scores was-found across the sampleif

when/IQ/scores were later avallable for grade one -and’ two subjects.;
” No attempt has been made to control for soc1o economlc‘.' jp/ t\;: ‘
_status, although an averagelrating-was Calculated for the oVerall p
sample. Rural students ma? also have dlfferent academlc and
‘ soc1al experlences from urban students and may respdnd‘dlfferentlyf
' | to the test items and 1nd1cate a dlfferent level of understandlng"
' of. probablllty concepts.. It»will be left toifurther researCh.to

determine,if the differences mentioned above do exist.

, . - .. VI. ASSUMPTIONS

 One major assumption of‘the-present study was ‘that subjects‘
) P : == > b ‘
choice responses given in.the test provided a true

o ' the'level'of understanding~0f the relaA probablllty concepts.m~

‘This was anhassumption | ’:both the valldlty of the 1nstrument
"_'and abou e Chlld s understanding'of the questlons asked. A

e T R ‘ M .
;//;/;///7(//panel of'experts;judged the_instrument as)beiﬂg,aivalid test of

-
3

»=-hthe”basic conceptsffn question;'\Thévinterview protocol was
de51gned to ensure that,subjects undefstood the questlons asked
A related assumptlon that 1s unavordable in all forms of

verbal testlng 1s that the concepts and explanatlons expressed

' c]
were theiConcepts and reasons belleved. The researcher was

successful in w1nn1ng the confldence of the chlldren so that -

most of them appeared to be relaxed enough to respond freely and
'openly.’ There is always that uncertalnty, however, that
'.accompanles cue's judgment in such 51tuatlons.

,It was_assumed that no,subjects had;received»any formal

P



';‘ Y
instruction in probabiIﬁty concepts., fhe.SChoolgproéram contained
‘vno such act1v1t1es up to the grade.four level.\ it could'hot be'
‘assumed, on the other hand, that pupils had had no experlence‘
with'notionsjof'chanoe, as most‘acknowledged that they had ‘
played games'of‘chance inyolving dice ahd/or spinners.fiThis ’
would be dlfflcult to- control for.
It .was also assumed that no learnlng took place from one
" item on the test to the next | Students were not. told whether
: they were: correct or not, but were rather given a non commlttal}i“
"O.K." }“Uh—uh" vor a repeatvof their ansyer with an 1nflexlon.
In addltlon, p0551ble teachlng effeet was controlled for by -
- randomlzlng'the order of presentatlon.of ‘the ltems as,descrlbed'
‘ in detaii,in'chapter73L4 If 1earn1ng d1d take place on an’
1nd1V1dual level it would then be unlformly dlstrlbuted among
lthe itemSu;nThe,dnterviews took;only.a;out twenty‘mlnuteS'each.

“.' Flnally, 1t was assumed that the IQ ratlhgs were rellable'

“lmeasures of comparatlve cognltlye abllltles w1th1n the sample:/;////

e

////5v

:The test wrlters adv1se that the ratlngs only be used/on a

o comparative-basis and within;three months of the'test-be;ng.j

' administered.'4Both*theseTCOnditions were satisfied. -
VII. SIGNIFICANCE OF ‘THE.STUDY -

One of the p01nts made 1n the 1ntroductlon to thls report '

"[was that educators long—standlng recommendatrons for early study

¢ .
of probablllty at school have not been 1mplemented.v Very few,

)

’currlcula 1nclude the study of probablllty as part of a core- of f

T study for all elementary.school.students;g,; _ -f;.»//?
T R T
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Following kthe Cambridge Report's recommendation that the study

. v :
of probability begin as early'as'possibie in the elementary school,
several research studies have been concerned with the design and

teaching of instructional units in probability. Wilkinson and

Nelgon (1966) found that grade six children responded well to a

'speéiallQ designed unit but most subjects had strong preconceived

intuitions about situations familiar to them'from earlier
experience. Many intuitions that wefe incoprect proved difficu;t'
to alter. Ogemann, Maxey, énd Snider (1965, 1966). found that
prgliminary instruction of graae three children has a positive- .
effect on probabilistic beha&ior. F;schbeih} qupu, and Manzat
(1970) demdnstraésd that-eéen';o—year;old children can rapidly
undefstand the concépts of arrangements and permutations and

solve problems involving simple combinatorial calculations.:

-Shepler (1969) found it was possible to teach introductory

»

probability and statistics to sixth-grade students to a high

! E -

_degree of mastery but he cautions agaihst the use of activities

and'materiais that call for too subtle an,interprétat}on.
. All the researchers indicate a belief that probability

should be taught-in elementary schools and call fp; further

invéstigation into what should be taught,.when experiences in

‘probability-should.begiq,'in what séquence,'and with what rigor.

As indicated ip the intrdddc;ioh, this study is concerned with

:finding anchorage @mints for the development of sequences of

probability activities for young children. If meaningful -

learning experiences can then be organized into the “curricula

: 6f'€hé lower'elementary grades, we may be ahle to prevent many

15
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incorrect infuitions of chance developing and lay a more solid o

foundation.fbr later studies of probability and statistics.
A&

VIII. ORGANIZATION OF THE REST OF THE REPORT -

Chapter 2-contains a reviéw of the literature releva.t
to the ‘development of notions of ‘chance in chiidren. 'Chaptér
3 presents a description of the probability test and its design,

‘the IQ test, research procedures, and analysis of the probability
instrument. Chapter 4 presents the results of the data analysis

~and chapter 5 gives a summary and discussion of the main findings.

o
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- feasibility of teaching concepts of probability in the upper

) demands the onset of formal operational thought. whatever the

. of chance (1975), andiétudies directly related to their resulting

trial of instructional units in probability and their ;mplementation

As near as is- practlcal, the studles are reported in chronologlcal

order within each section..

CHAPTER 2

REVIEW OF RELATED LI@ERATURE

Much of the related research has been concerned with the -J

elementary grades pr latexr. This may well have been influenced

by Piaget's statement that the quantification of‘probabiiity

reason, we know very little about the actual readiness of young ) ' f
children for this topic.‘ o ST e : . ‘ ' !
‘The research that has been done can be divided into three’

maif groups:

1. piaget and Inhelder's study_of'the child's understanding

theory of development of the 1dea of chance,
. 2. studleS/concerned ‘with the status of probablllty concepts

and 51gn1f1cant factors affecting their development, and

- 3. studies concerned prlmarlly with the preparatlon and !

w1th and effects upon, elementary school ‘children.
There is unav01dable overlap between these categorles as

some studies whlch began with Piaget's theory also ‘examined

factors affecting the developmentvof chance'concepts. leeW1se,

lvothers could have been reported in either group 2 or group 3.

il

“ -
’
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I. PIAGET AND RELATED STUDIES

'The Theory |
Piaget's (1960)’genetic epistemological theory'of'depelopment.
is. well known among researcherspfor the way it presents
intellectnal development as the organization of intellectual
operatlons 1nto structured systems, progre551§ely produc1ng
cognltlon ofrgreater oenetlc maturity. fLoglcal and arlthmetical_
operations are seen as internalized actions organized into’
systems- whlch are ba51cally characterlzed by'rlgorous comp051tlon - K
and rever51b111ty. Such reverslble compo51tlon makes poss1ble
deductionland lawful predlctlons._.However, chance transformations".
‘fand chance events~are not rlgoronsly rever51bie'and cannot be
hrrgorously composed in deductlve systems.' :
Plaget (1975) applled hlS general theory to the development
of the' concept of chance in chlldren and proposed the follow1ng
. 1. The‘preoperational chila.is.inflnenced'more by contiguity‘,i
in space.and time chan hy Cansalit;,fana he is nnable.to
'Adistinguish'pOSSibilrty fron necessity. FiSchbein (1976)>>
' elaborates onrfiagetfs meaninc:ﬂ "Belng unable “to understand
necesslty, heils unable to understand by—opp051t10n the .
.unnecessary, the fortultous" (p. 27).‘ In the wordsuof Flavell .
(1963),'"f0r the-preoperatlonal child nothing is-dednctively
'<certain and nothlng is. genulneipvfortultous.. ;'f:; h;s_' 1
‘h‘thonght 1s‘forever at mldstatlonvbetween‘these poles" (p. 342)

.2;'Dur1ng the concrete operat10na1 stage (approx1mately :

age 7 through age 10) the Chlld beglns to separate the necessary



Part I. Chance in Physical Reality

4

from that which is 51mply p0551ble, he becomes able to
dlstlngulsh chance events from the strlctly deductlve ones.’

This 1s,nFt enough to produce probabilistic_thinkingein its

full sense because.the child only‘understands the possibility

.of‘operational systems related.to‘chance events as he discovers

them in an incomplete and'empirlcal'fashion.
3. Not untll the formal operatlonal stage (about age 12)
N
can .the nrobablllty concept begln to be completely mastered
Ablllty w1th comblnatorlc operatlons and proportlons at ‘this'’
stage allows for the - synthe51s between the p0551ble and the .

deductlve which is the source of prObablllSth thlnklng

¢ . .

The Experiments

'Except for a brief'article»in-19507*Piaget’s,only.work'oni

_ chance concepts in chlldren is the book he and' Inhelder wrote

in- 1951 whlch was not translated 1nto Engllsh untll 1975
The conclusrons glven above arose from a dozen or ‘SO experlments

reported in the book. There were three maln experlments in

‘_Part I and three more of relevance 1n Part II whlch are'

summarlzed below,

1 Random mlxture and 1rreverslb111ty.,

-

.To " test for notlons of random mlxture and 1rrever51b111ty

°

a rectangular tray was ‘set.. up as a see-saw 1n whlch 2 groups of

Aballs, 8 red and 8 whlte, separated by a’ d1v1der, were: arranged

‘?along 1ts wldth, At each»see-saw movemerit, the balls would

19
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_roll to the opposrte end then return to the orlglnal end when
the boxris'tipped back. The balls 1nvar1ab1y collrded with:
‘each other and returned into a dlfferent arrangement ' Prior
to each tlpprng, the subjects were asked\to predlct the
» arrangement of the.balls when they return to‘the‘startlng
_end. gQuestions were‘used such_as:. W111 the red ones stay on‘
”.one:side_and'Whiteiones onAthe:other?"Or.will they mix up?

, o ' L . Rl

In what proportions?

\

»

._ After several successrve predlctlons and‘tlppings, subjects‘
were asked to predlct the. result of a large number of moves of
the tray.: of particular.interest-was any predlctlon-ofra
.progre551velg random mlxture, or‘of a flnal reorderlng to therr d

orlglnal 51des, the two extremes whlch Plaget encountered.

_>2 Centred and uxlform dlstrlbutlons.

(a) To test for notrons about centred drstrrbutlons,,'
.vflve funnelled boxes were shown to the subjects one at a tlme
'The flrst four were funnelled 1n the centre of: the top, the
iflfth ‘at the rlght srde of the top,- Boxes #l and #5 had 2 blns,
at the bottom, #2 had 3 blns, #3 had 4 blns,and #4 had 18 b1ns

below a network of nalls as in a regular qulncunx

' As each box ‘was used, several marbles were dropped in the ¢_f

funnel one. at a trme w1th the subject predlctlng then explalnlng

the outCOme.' Flnally, about srxty were let go w1th the subject . /

ﬂ'flrst giving a predlctlon then an explanatlon..' ‘
L% T

(b) For unrform dlstrrbutlons,'small glass beads whlch

did. not roll too: easrly were dropped from a- klnd of trellrs

"
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sieve onto a sheet of grid paper and the subjects were asked

about ‘the chance of unlform dlstrlbutlon as a functlon of the

greater or smaller.number of beads dropped; (p. 27)

‘3. Constant relationship in conflict with fortuitous

uniform distribution. .

To‘fina.ont‘how‘the_mind:of‘the chlld]succeeds in
,‘ﬁissoclatino what is‘oueﬁto chance_from &hat is,due“to'non—chance,
: i - | i . ;o P
a'more'“flamboyant"l(Flavell,'1963) experinent‘was used. The
apparatus.was essentlally’a roulette wheel‘wlth an iron bar as

a p01nter; There were_l6 equal sectors of colors, opp051te

8
‘:sectors being'of like COlor;nand the‘wheel %pun "honestly ' -
| .

Pl

’untll a ‘set of matchboxes was placed on 1ts\colors ' The‘
' _matchboxes/looked identical but/all contained wax. in which

werelembedded pieces ofjmetalhot variouS'kinps to make'four.
o o _ . . S -
.5setSvOf four bdxesiof different mass. ~Two bbxes‘in?One set -
-.aeontained nagnetslso that the‘spinner could'be'made to stop
on a‘chosen‘color. c"hg - : ":. o illi‘
Coh - , ]

The 1n1t1al 1nqu1ry was about the honest wheel, that 1s,

about where the p01nter would be llkely to stop on a glven spin,.

-

fabout the dlstrlbutlon of stops over a large‘number ‘of splns, and _‘

so on. - Once.the'child had_ndted.the fortultous‘distribhtibn of

:stopplng places, he'matchboxes were‘introduced to-give an .

~ e
4 W

’.unexpected constant element de51gned to throw off the predlctlons
“of the_child.v This-aSSUmed{he_Saw the dispersipn of the stopping ';
'points*as uncertain,.'ﬂis reactions to and'explanatidns for this"

new-situation were recorded. - ST e



Results of Part I~Experiments

The analySis of each experiment contains extenSive examples

'from the subjects protocols followed by the experimenters

(28

explanations ‘and hypotheses These examples of children's

reasoning make this book‘one of the easier and more interesting
, , 4 . E .

of Piagetﬂs to read. In each of the three studies, the

preoperational children made the more interesting responSes
A

AThey,tended to impute- a hidden lawfulness to the randomization
lprocess-in all three experiments (e. g- "blue this time as it

x'was red last time"), and held quaSi~magical Views of causality

omn. occaSion (e g. it would go “to green if you concentrated

hard enough")., Flavell (1963) made ‘a delightful footnote to

'gambling-oriented readers on this pOint referring to

preoperational tendenCies! (p. 344)
' Responses of older subjects indicated a gradual ontogenetic

development of notions of ir;everSibility with respect to the

order of the marbles in the see-saw tray. leEWlse, the ability

to predict distributional form was slow in developing. This is

in keeping w1th Piaget S View that Q grasp of "the law of large '

- numbers" depends on an»understanding“of proportions, something

not acquired in force until the formal operational period._

With regard to the wheel experiment, younger subjects

\

: inferred more predictability than was Justified and. were not
'1surprised by the results of the dishonest spins. They"conSidered

) not beyond the pale of the hodge—podge of quasi-
magical causal relations’ already thought to be at o
work “in-the genuinely random turns. (Flave}l 1963, p. 344) .
b b | - TR

’
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 Older children, on the other hand, sensed a trick and went on

to discover the cause.

Part II. Random Drawings: The Experiments and'TheiruResults,v'

1. Chance and "miracle".

‘The first erperiment in this section is;simila:vin one
aspect to»the third experiment in part I fn that it allowed
_the'experimenter to "cheat chance"; to proeuCe "the miracle"
at will. Two sets of about 15 counters were, used; .each'one in
vthe flrst set bearlng a circle on one side and a cross on the '
vothEr, each in the second hav1ng crosses on both 51des.
' Showxng the . subject the first’ set, the experlmenter aske; for
a'prediction:for a single throw,‘then for the dlstrlbutlon of
‘lcrosses.ana.circles if.§1l were%thrown at once.‘_Then the
experimenter surreptitlously substituted the seconc false‘set,‘
threw them all at once,.and gauged the chlla s reactlons.
‘ The.younger chlldren again merely reglstered mlld surprlse'u
whereas older ones suspected a trlck and qulckly turried a few
?'counters over to:confirm'theirlsuspicions. "The startllng thing -
‘is that even after theftrlck Qas revealed, the»yoUnger subjects
) were inclinea»to think that'the samelresult'could readily.bef
reproduced u51ng the true counters. B
Thls experlment was repeated in a sllghtl; dlfferent form '
g u51ng two sacks of marbles. The flrst had red and blue marbles(
in 1t, the second had. only blue marbles. Agaln the" trlck was
 emp1oyed, reactlons analysed, and | the trlck explalned

At the end of each test, w1thout the subject knowlng

-



: whether'the:mixed or homogeneous set was being used, the
exberlmenter threw one by one thevtrlckvcounters, or drew out
the marbles ‘one by one from the trlck sack (blue). The aim
-was to catch thefmoment the subject recogniaes_for‘sure thatult
‘is an experiment Qith_the honogeneous elements, and to explore
his reaSoning.'lAccording to Piaget, "this last experiment often’
gives the surest 1ndex of the judgment of probabllltles of whlch
the child is capable" (1975, p. 97).

" In both experimentsdthe reasons.of the younger subjects .
appeared to-be egocentric and phenomenological’and Piaget

concluded that these chlldren understood nothlng about the

notion of random mixture.

2. -Random drawing of pairs.

The- first of the experiments having a bearing on quantification

1nvolved four unequal sets of dlfferent colored counters whlch were

"mlxed thoroughly in a bag e. g., 15 yellow, 10 red, 7 green,»and
‘3-blue)f Identlcal sets of each color were left on the table as a
) memory aid.b The child'made-successive drawings_of pairs of the:
.counters from the-bag,and.was-asked to predict‘the most probable
déair before each drawing. No,replacements‘were made and each'
“pailr drawn was placed on the tableiln front of the subject‘as he -
drew them.i It was p0551ble for him to know what remalned in the

-

' bag,_but nOiexplanatlons of thls were_glven.

;

The reported results agaln matched " Plaget = earller

L conclu31ons., Younger chlldren predlcted accordlng to -a varlety

. of bases, among them color preference and the 1mputed lawfullness

» 7 . _a'
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' The oldest children tended to keep a running tally of the

et

25

" of "taking turns“.~ Concrete-operational children tended to

2

~

base their forecasts on relative frequencies but to forget that

-each drawing changed the frequencies;, and~so failed to keep - o~

their estimates ub to date as they continued to draw each‘pair;

changing distribution-and quantified the probability as. a
function of the counters left in. the sack.

3. OQuantification of probabilities.

In the flnal study summarlzed here, counters were used,

N e et et e S

3

some with a‘cross on the back, “the others with no cross. The
experlmenter made up two collections of counters and showed -
them to the subject. All collectlons "had. a small. number of
counters, for example,. 2 with crosses; 2 w1thout, and 1 with'
and 2 w1thout. When the subject had noted the makeup of. each
set they were separately mixed up and placed blank face up on‘

the table.d The task was. to judge whether there was a greater

chance of draw1ng a "cross counter"‘from one'set_than from the

other. A number of such'problems were'posed some very-simple
(e g comparlng az2=-2’ set w1th a O 4 set) and othér more

dlfflcult (e g a 1 2 set and a 2-3 set) )
/ R

The same three developmental stages appeared m\\the responses;:

‘””accordlng to Piaget.’ In;the four to seven~year grouﬁi-there was

the absence of any comparlsons based on the proportloné\ln play._
OccaSLOnally there was an 1ntu1t1ve comparlson when strlklng

:dlsproportlons:wereypercelved. -For those,ln.the second stage,

°

. seven to eleven years, there was a beginning of quantification

but with,a e7€sistent_error: ythevprediction‘was‘solely on the
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absolute number of counters with crosses in‘each set rather

set. The subjects compared favorable with unfavorable'cases

but dld not construct a relatlonshlp between the favorable

and the p0551ble ' Thls relatlonshlp appeared to be established

in all of the.eleveneyears-and—overvsubjects: they'tended to

solve each problem by a calculation with fractions.

Other experiments were reported by Piaget, and Inhelder

T

" where they investigated even further the

~outlined above are sufficlent'bacgground for this review

probabilities and combinatoric operations, but the six

~

which is concerned more with'Piaget's*stage I and II subjects.
. o ) . N i . ) . - .

Criticisms and kélated Studies

*. Very few-details were giﬁen-by Piaget about the'size and

nature of his samples, and”this is one of’the grounds'bn thch'

he is'criticized.\ It was noted by Flavell (1962) that Plaget s'\\\

~

probablllty experlments also called for a hlgh level of -

v,verballzat;on of the ch;ld s understandlng of*varlous technical

-_aspects‘of"mathematical probability. A l we are told about the

samples is that the age range\was from to 12 years and samples e

of 7~to 14 subjects were used.’ No atte pt waS\reported to

\.\

control for effects of age, sex, or other relevant varlablegj\\\\¥\\

,and no prov151on ‘was made for. analysxng the results statlstlcally.-‘

=

Thevmaln area of dlsagreement w1th Piaget has been‘zlth hls

conclu51on that chlldren up ‘to the age of- about 7 show n

vev1dence of belng able to thlnk probablllstlcally. Contrary L

\\\S%
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evidence hegan to conie from the work-df;Messick'and ’lle; (1957),

Stevenson and Zlgler (1958), Stevenson and Welr (1959), and

_Slegel and Andrews (1962) who examlned//e{ﬁforcement condltlons

/

and found young chlldren tenoeg/to/adopt max1mlzlng strategles

1n,probablllst1c 51tuatlons.
. , "
Yost, Slegel and Andrews (1962) llsted several shortcomlngs

of Plaget s technlque, deslgned a model to overcome these, . and

compared it Wlth a Plaget type procedure. Thelr desire to

~minimize the verbal content of the procedure led them to a

: dec151on—mak1ng technlque 1nvolv1ng a ch01ce betwe two
b 2N '

transparent boxes of counters 1nstead of a pfédr idn-with
one box and a dupllcate set of tokens dlsplayed 1n a flxed,
1n1t1al manner. "They also sought»to,control for color

preference and provided reinforcement other than knovledge of

v the outcome. - The scores under ‘the two condltlons were dlfferent

.

ﬂ-enough for Yost et al (1962) to conclude that

AVProbablllty judgments made by 4- and- S—year—old
children have been observed ‘in two situations.
In the 51tuatlon in which controls are 1ntroduced,
- amount of relnforcement ‘is increased; and an
_ 'opportunlty for non—verbal dec1slon—mak1ng is
' presented, children tend. to make correct responses
v'51gn1f1cantly more, frequently (p. 780)

'Goldbera (1966) repllcated thls experlment w1th some

oW

) modlflcatlons,‘endorsed the above conclu51ons, and’ empha51zed

the 1mportance of task condltlons 1n observ1ng the level of
performance.of four- and flve—year-olds on probablllstlc
Judgmenf\tasksr\ | i ‘

The Yost and Goldberg studles 1nvolved only 19 and. 32

subjects respectlvely and both researchers called for- further



vwhlch they placed thelr subjects 1mp11es necessarlly the f

' investigation. Dav1es (1965) de51gned and admlnlstered non-
~ verbal and verbal tests on probablllty concepts-to 112 subjects,~

8 male and 8 female at. each of ages three through nlne years..

Her results supported Plaget s 1nterpretat10n of the acqu1=1tlonv

"of thls concept as.a developmental phenomenon but there appeared
to be evidence that preoperational children frequently behave T
.accordlng to event probabllltles even before they can adequately

'verballze the probablllty\concept by whlch they are respondlng

No 51gn1f1cant sex dlfference was found in the development of

' thls concept ‘and Dav1es concluded w1th a suggestlon that age of

appearance of non-verbal and verbal-demonstrations of probabillty

concepts be related in future.studies'to'other_variables_such'as.

MAor IQ}.socio—economlc status'and-educati nal‘leyeliof‘the ;"
'yhome, and patterns*of Chlld rearlng g |

Offenbach (1964 1965) also found ev1dence for probablllstlc
‘.thlnklng in klndergarten chlldren and. this contentlon seems to

7.be refuted only by Hoemann and Ross (1971) They argued that

preschool chlldren =3 probablllty judgments are really only

'.~perceptual comparlsons of two arrays of‘ijects and not

Ujudgments about llkely or unllkely outcomes at all.

FlSChbeln (1976) dlsagreed w1th Hoemann and Ros= and

contended that understandlng the meanlng of “the 31tuat10n in

estlmatlon of probabllltles‘appear early in chlldhood.. ThiS'

fwould seem to be the state of thls argument at the present tlme,

‘olntuatlon of chance and that thls 1ntu1tlon and the 1ntu1t1vgv“~::"3

28
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" achievement levels.

but many more aspbcts are considered in the next two sections of
this review.

II. THE STATUS OF THE CONCEFTS AND SIGNIFICANT FACTORS

)

Some research has studied the' type and level of chance
ideas which are acquired néturally, that is, without’fprmal
instruction. This is the first concern of  this section of

the review.

Doherty (3966) examined the status of four concepts of

probabilify in a sémple of 54 grade four, five,.,and six children.

She concluded that the subjects had acquired naturally, from
everyday experiences, considerable familiarity and ability
with the four concepts: (l)'the idea of a sample, space, (2) the

probability of a simple event in a sample.space, (3), the probab-
ility of the union of non;overlapping events in the sample

. - ) ’ “
space, and {4) the - idea of the difference between mutually

o

independent events-and mutually exclusivekevents; No ;igpificant

differende was found in level of difficulty betweenjconcepts nor

o

were sex or chronological age significant factors for this

M o
Iy »

sample. Significant differences were found between ability

"levels, mental age levels, and mathematical and average

o Leffin (1969) spfveyéd éﬁs childreg randomly selectgd

érdm thé grade foqr"£ﬁrougﬁ-§evén pdpulation of the Wausau Pubiic
_ School System, Wisconsin. The sFmpng&as catégoiized‘9n the )
. pasisiof}éex aﬁd three IQ rangqu_ Three cdﬁcepté were examined:

o«

(1) éoinfs in a finite space, (2) proba@ility of a simple event in

N L

29



30

a“finite sample space, .and (3) the quantification of probability.
V(The labelling of this last itém aé a concept is quegtionaplé.)
Th;ee tests were administered to‘groups of subjectﬁ, one test

for eéch concept. The overafl mean perfofmances were éignifigantly
different among‘IQ groups, sex, .and Qrades. The most sigﬁificant

outcome reported was that the children demonstrated that they

had’ acquired considerable knoﬁ?edge about the three concepté

in question, and that such.kna&lédge husf have déveioped as a
-result of theirﬂbéckgrdupd, exéer;ente: ané intuifion. Both
Doherty and Le@éin~q;lled for an in;lusion of propability
.Eopics in tﬁe elementary pufriculum.for inter@ediate grades,

and for the develoéﬁent of methods and materials appropriate
for the task.

[N
o

- &ones'(1975) appears to be the only'résearcher who looks

"specifically at grades one, two, and three with réspect to

v

performance on concepts of probability, -The‘fivécconcepts’

" were: (l),oﬁtcomes‘of a ;amﬁle space; (2) most favorable event "
in a sémple space, (3) most favorable sample space for a -given ‘

. . i 4 . .
event (samé number of outcomes in each space); (4) sample space

equally favorable to a given setA évents, and{(S)-the most
- favorable.sample space for a.given event (same number of
favorable outcomes in each spacé). A sample of 162 subjects

was chosen on the basis-of the grades and three IQ levels.

Three émbodimeh%s were used: spinne:s Vith equal spctors - al
. : . ¢ " .

' comprised the first embodiment (unit), spinners with uneQual'

'secéor$-doﬁprisedAthe second (gross), and containers of discretf“
v . ) : o . : ) . ;'
~objects comprised the third (set). Five tests were administered
. . ‘ . |

¥



indiVidually‘hy the investigator'in an interview situation.
Corresponding test items for the three embodiments were
isomorphic in a probability sense. Also half the 1tems were
contiguous and-half the items had non- contiguous outcomes.
Items from both sets were matched in a probability sense.

It was found that grade two and three children performed
significantly better than grade one children on concepts one,
four, and five, but there were no significant differences
between grades tWo andvthree on‘any of the tests.i.Several

. 5 .
differences were reported regarding the embodiment and.
~contiguity factors. This led the 1nvest1gator to conclude
that some tOplCS in probability should be introduced into the‘
primary curriculum but the concepts which are included should
be presented in as many dlfferent settings as pOSSlble.b

The second concern of this section of the rev1ew is w1th:aﬁ
studies which have primarily focused on factors.which affect .

‘ - . .
tchildren s response in probabilistic 51tuatlons.

Offenbach (1964) systematically studied the effect of
f_'reward and punishment on the learning behav1or of 30 kindergarten
and 30 grade four children. U51ng marbles and ten-cent toys i
as the prizes for correct gueSSing of the next.card in a.l_
specrally made deck he found that the reward-punishment
groups of subjects chose the more frequent event more often
Athan the control group. The level of reward—punishment dld
.not appear significant '1n agreement w1th the findings of :
Brackhili, Kappy, and Starr (1962). The absence of probabilityi Q";
|

; matching behaVLor in the control group was at variance with -

I

. (.‘ : ,.’v‘ . . : \(
"~ E



:results'reported by Sfegel and Andrews (1562). Offenbach

suggested the 1ncon51stenc1es could be attrlbutable to

methodological differencesi simultaneous.presentation of

stimulus‘in pairs by Siegel versus successive presentatfon

,by-Offenbach., In a subsequentrstudy_dffenbach (l965)vfouhdu

'lrttle'effect}dueitoithecmethodf;ffstimulus presentationf' .

_except that the simultaneous procedurefmade it easier foriboth

age groups (K and 4) to respond on ‘the ba51s of prevrous

outcomes. In .both studles Offenbach found a tendency for the

fourth graders to try to flnd ruies governing the occurrence

of the events whlle the klndergarten chlldren responded to. the |

1 immediate srtuatron 1n:;solatlon. The older chlldren appeared

to be more ayare.of a possible sequent1a1 nature of the.task{ 'h [x'

. These and other intratask behauiors reveal age‘differencesf

'”consrstent w1th‘Praget s stages of loglcal thlnklng but take

blssue w1th Piaget's bellef that probablllstlc thlnklng doesn t

occur before age seven.< |

V'M¥llenexj(1963).group-tested'a‘giéss‘inheach:ofﬁthird,' 7

‘fourth? fifth andisdnthfgrades~tovdeternine'the le§2i of p
understandlng of four probablllty concepts and to study the c
drelatlonshlp of th1s understandlng to the varlables .of sex, 5;':‘

.f age; general abrllty, and ba51c Sklll 1n school subjects.

vNone ‘of the Varlables appeared to be relevant predlctors of

che crlterlon measure,vbut judgmént wasvreserved in regard tolj

_sex, ba51c readlng skllr, arlthmetlc sklll,‘and problem solv1ng

;;‘Skill as measured by.the Iowa Testsiof BaSiC'SkillS-j The

~ >

“oinvestigator-fecommendedfindiVidual testing and'instruction



to more Precisely determine.the relationship between these

'Variables;

Carlson (1969) used’ several Piagetian- ~type tests of
varylng dlfflcultles to examine -160 elght— to elevenpyear-old
chlldren for development of probablllstlc thlnklng. Apart from.

supportlng Plaget s conceptlon of the development of probablllty

€.

concepts in chlldren at thls level, Carlson noted that age and

. . ’ ~
soc1o economlc Status were the most” slgnlflcant factors, level

. of general 1ntelllgence was less 1mportant, and no dlfferences

in. performance were- attrlbutable to the subject S sex.

Flschbeln, Pampu and Manzat (1970) found that age - and

_1nstructlonal condltlons were hlghly 51gn1f1cant factors in

chlldren s responses in a ratlo-comparlson experlment related

to concepts_of chance. Slxty chlldren from each of grades Kr

thLee, and six* were seen 1nd1v1dually and presented w1th 18

’prbblems. Twenty subjects at each grade level were a551gned

to one of these 1nstructlonal condltlons each of whlch began

tw1th a gues51ng game concerned w1th black and whlte marbles

' The 1nterest1ng conclu51on drawn by the 1nvest1gators 1s that

B

'f a llttle amount of 1nstructlon enabled the nlne—year—old
‘,subjects to correctly estlmate chance Qy comparlng ratlos d
'whereas prlor to the br1ef 1nstructlon the nlne—year—olds
nspontaneous responses dlffered llttle from those of the flve—,r

:year-olds. Thls flndlng led the 1nvestlgators to questlon

Paiget s hypothe51s about the proportlonallty concept only

t.

S Ame;ican schoolslequivalentrwould”be.grades,1,’4,,and 7.



coming -at the formal operational stage and to argue that

probability,tOpids shOhld be started in primary school.
Hoemann and Ross (1971) conducted four experlments on.

: probaklllty judgment tasks w1th chlldren ranglnglln age from
avpreschool to early adolescence.u As- mentlonsd in part I(;the;r;‘.
point of view wasnthat the‘pre0perational child ade'supposed lr
probablllty ch01ces only on' the ‘basis. of macnltude dlscrlmlnatlon
wlth_no probablllty 1nference belng»lnuolued. They acknowledged

~that there‘waéja_contrary polnt of’ylew but argued that thelr.
results:supported Plaéetvand lnhelder's‘aCCOunt of'the‘developnent
. of probability concepts in cnildren;v
OnevnartiCUlar.result from Hoemann_and_Ross;s-studiﬂof
relevance to theApresenttstudj nas that
| ﬁpreschool children of CAwdH oerformed at‘tne 75%
level on the two—array task ‘that allowed a direct

_comparlson, while this level was not reached unt11
,CA 6 in a 51ngle~array task. (p. 235)

"The s1ngle array task calledvfor a predlctlon whlch Plaget had .
suggested was‘mone dlfflcult'than a-comparlson ch01ce; although
his ekperinentsﬂrequired mostly‘prediction'résponses;¢vYost} ,

'Siegel, ‘and Andrews (1962) and Goldberg (1966) had utilized |

' cnoice‘betWeen'arraysnlnsteadfof_predictlonfnith“one array in
rtneir'decision—makiné models_and found;inproyedﬁresnonsel;s at,,
reaule. | -
.'ﬁoémaﬁn andﬂéoss‘found it unnecessary'to emﬁloy thell:
‘aelaborate controls for color preference and odds dlsplays that
. Cy
Yost et al. and Goldberg had used Thelr use-of black and e

' e

' whlte is’ an 1nd1cat10n of thls but they also state the fact

34"



ekplicitly. Whlle acknowledglng that preschool chlldren do

"~

indeed sometlmes prefer color to quantlty, they afflrm that no

"probablllty 1nference is 1nvolved in .either case.

Flnally in thls section we‘conS1der a study on‘the role

‘of verballzatlon 1n probablllty learnlng. Stevenson and Weir
':(1963) found that‘subjects res%ondlng in palrs dld not. perform
dlfferently from a 51ngle subject Subjects who were forced to
Everballze the basis: of their responses did not dlffer in thelr
' oholce,behavlor from thOse who did not‘verballgevexplicltly. .
The‘sample’ih thelr eXperiment‘Was-comprised of 78 twelve; '/j;;s_i
fifteen— and elghteen year-olds and 1t is not certain that

,these flndlngs can be assumed appllcable at a younger age.

III..CLASSROOM STUDIES OF MATERIALS

| AND INSTRUCTIONAL METHODS

Many studlEs have 1nvestlgated how the ablllty to.thlnk
in probablllty terms can be GEVeloped most effectlvely. Ojemann,:‘
.'.Maxey and Snlder (1965 1966) deqfsed a program of gulded | -
experlences desxgned to help the Chlld learn elementary aspects
vof probablllty A serles of flve 30—minute lessons were
admlnlstered on consecutlve days to a”thlrd orade class ofv20
. puplls w1th a correspondlng class of él as the control group..‘
- One of the maln.concernsrln de51gn1ng materlals and experlenceS'
. for the lessons was that responses be enoouraged whlch relate
./tojvvthe J;nformatlon ;,avarl*- rather ‘than on‘ly, tof previous “
7.vexperienoes;of_lnteractlon with>the‘environment._ ?our‘tests

I'wereiusedlto'assess'the effeCt'of'the’instruction.fyTakenv‘_



together'thebresults indicated thatathe experimental‘subjects ::-
Awere.acguiring considerable ability to relate theird | |
‘"predictions" to the inforﬁation available. >
They showed significantly greater abiiit§ to dv -
relate their predictions to the probable and
‘they tended to wait before making a prediction
. when“only a small amount of information was
avallable and more . would be supplled. (p- 326)
, ,!%B\ : R
The 1nvestlgatlon seemed to 1nd1cate that grade three chlldren
canhbenefit from‘instruetlon ln-coneepts of risk, chance_
maximization,‘and prediction. |
sv At about'the same time, and also in‘Iowa,.Wilkinson‘and
”Nelson‘(ié66f conducted a three week triai—teachingvexperinent
, with a sirthégrade class in the area of probability} ' The
1study sought answers tobguestlons about- content su1tab111ty
and organlzatlon of act1v1t1es. . The olass was taught for 45‘
minutes each day and’this sequence appeared’to be the-flrst-r
formal‘experience"with‘prohability‘encountered‘by any of the
' subjects. The most.basiéREOnSiderationrwas'that'experienoes
vand 1deas should be meanlngful to the students.._The 1es§bns]
) began at low levels of sophlstlcatlon and actlvrtles were
| carrled as ‘far as p0551ble whlle class interest was malntalned.'
The general technlque was to: 1n1t1ate dlscu551on w1th
carefullw stated questlons ‘and td encourage students to jj
developnideas-thrbugh.actualIexperrmentatlon.ﬁ Exploratorw
questlons such as "Why?" “What doesu'usualiy"mean?",i"Are;
you sure?" or "How can you flnd out?“ were emnloyed and

B 1nstructor responses were malnly neutral.v Experlence Wlthu

eighteenﬂconcepts and flye.skrlls waS'lncorporated_into'the



seéuence of lessons which employed'threelfrobabilitQ‘situations:
personalistic, familiar, and unfamiiiar. . The first involved
data from the.student‘s own environment such as‘hirthdays,
~telephone numbere, andrpersonal statretics._ The‘secona"
51tuatlon used c01ns, dlce, and cards and the thlrd dealt w1th
, objects such‘as thumb tacks, bent paper Cllps, paper cups,
',.cardboard cyllnders, and drawlng beadsafrom a container.
Apprckimately equal timevwas SPent:on eachssituaticn and
questicns were askea about likelihocd, fairness; number ofa
‘pcesihle‘eutccmes and_thbinations,,and:certainty. No
concerted,effort wastmade_for"precision in_defining concepts}

rather they were mostly dealt with on an intuitive level only.

"In many‘ofnthe experiences subjects realized the uncertainty

of’the‘sitnation and.theﬁneed,for a consensus of methdds as

: : S .

‘indicated’ by a’ comment. "W ve just got to make some agreements
. R

3
and then we can get somewhere" (p. 102). In deallng w1th
. s ' . . !/ B . A Y .
B famlllar 51tuatlons, the 1nvest1gators were surprlsed at the

'number of 1naccurate bellefs and 1ntu1tlons held by the subjects

concernlng c01ns in partlcularr", R LTI .
When testing quarters to see if engrav1ng dlfferences'
‘cause tdils to-occur more often than heads, students
~ were willing to make. generallzatlons from ten fllps
'1f the results agreed with their prejudlce. They

said that 51x tails and‘four heads in ten trials » :
-would prove their point , . . More than six tails . . .. .
was especially satlsfylng to them. Five talls o e
was treated as something you have to expect once
in a while, but which doesn't disprove anythlng C et
Fewer than four talls in ten trials . . led some
. to say that somethlng had been dlshonest (pp 102~ 103)
. e
¢Less-prejud;ce was‘found'w1th dice and none wlth‘cards

fexcept'that_a_few students. were aware'of thefexistenCe of trick
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~decks. No ratioﬁalé was given by students for their—queéﬁion
to the use of é;large die and % émallydiévkogefher but it
seehed "unfair“‘td'them. No such'prejﬁdiqe‘seemed‘to be held
with regard to the unfamiliar7§itu3tiohs. Thefstudengs were
encouraged in hfpo£hé$ié;ﬁaking and fteéting actiVitieé which'
all agfeed Qere iﬁteresting and Qbrﬁﬁwhi}e; N
| Theiimpoftant aspeé£'of-this eipériment is thé
progression from a beginning estimate of a
probability without necessarily belng exact"'
at any time (p. 105).
?hisvwould.seemkto be the eSsencé_of practical probabiiity
experiences: mény questions 'in everydayllife havé answérS’of.‘v
an.indefinité characper‘énd af&god_gueés is often‘the.beét
vanSWér éoésiblé. g R - “_, e

Wilkinson and Nelson concluded with six recommendations

that have vimpli‘c'a_t_ior.ls' for those involved Vin:. d'es"igﬁiﬁg
./?roﬁability units for éleméﬁtaty §qho51 children. ’In.bfief'"
summéfy these are: . |

7:1: DOh'fllet_in?uitESQ:Iegd‘Y6u;tpo;far:

A 2.‘AVoid'pre-piejudiced situations.

3. Keep vocabulary useful and simple. -

4. Sp:ead'thé~tea¢hing out. wa- or three-day units spaqed- 

~

* throughout ‘the year;wduld be more suitabie.thanva,fhrqe~week unit.
5. Don't overstructure the’experiences.

6. Use éxpefiehbes'meanihgful‘to Stﬁdénts, experiences
VPIAﬂned'especially-for thém; ndt'wateredhdbwn versions of high- "
"_school or college—level probablllty.v |

°
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Another signlflcant study of teachlng probablllty to 51xth— v ~u
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gradelchildren was reported hy Shepler (1969). He designed a foure
‘week unit which was taucht‘to a class of 25 students of average
.ability by a trained elementary schoollteacher. 'The instructional
goal was to.demonstrate “mastery learning".of‘the behavioral
ohjectives of the unita o
Pre- and posttests were administered ‘the first to measure
-preknowledge of 14 objectlves; the second to help both in re=-

analy21ng the unit regardlng modlflcatlons to be made and in testlng

‘the feasibility.of‘the studz}\\ygé/test con51sted_of_72 items based

on one- and two—dlmen?%onal finite sample spaces generated by
models using coins, dice,” spinners,; and boxes of objects
The crlterlon for 1nstructlonal success was that 90% of the

students should score 90% or better on each of the measured
objectives. s waS'satisfied in the'posttest-ln‘the case of
11 of. the 14 objectlves ’There~wasfa dramatic change in the
'performances on. pre— and posttests with the‘mean scores
increa51ng from 38% to 93%; and the varlances decrea51ng from
74 to 11. The 1nstruct10n was judged hlchly successful and

the author attrlbuted the large galn in. raw score to the

developmental analysms used and the mastery learnlng technlques

, . . L
P . T

.employed.'

s

The author proposed the follow1ng sequence for developlng
researchebased curriculum materlals.

Start w1th a content outllne and establlsh _
behavioral objectives. Task analyse these T
objectives and write an lnstructlonal treatment» ' '
to meet :them. Proceed to the important step’ of
actually trying these materlals with chlldren,‘,
_while recognizing the p0551b111ty of 1teratlon

: through precedlng steps (pp..202 203)
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Shepler followed his own advice in analy21ng theyltems
which measured the three missed objectivest He concluded that
poor wording in someritemS‘and lack of emphasiS'of objectives
:in,others were‘plausihle reasons ror not achieving'the |

i

v
'

objectiyes:
- Lovell (l9715, in commenting,on the above'study, stated

“there is no‘douht . . ; that,hgiven first-qlass teachingl

selected sixth-grade'pupils can be lntroduced to notions of“'f

probablllty" (p} 135) bespite“its'undoubted success, Shebler-

hlmself admatted the study had only" narrow lmpllcatlons and

-was not'generalizable. Based on his experlence in tralnrngu

'the teacher for.the study he suggested-that the typical‘y

elementary school teacher could adequately teach lessons on-

prohablllty u51ng a one- dlmen51onal sample .space. 'He cautloned, ,Ldv.- ,

however, that more research and development needsvto be done to

determlne more fea51ble ways of presentlng problems in a two-'

dimensional sample space.' As mentloned earller in thlS report,

reservatlons were also placed ‘on the use of graphlng 51tuatrons

) | calling for subtle interpretations,

A follow-ubistudy ofﬂretention of:probahility concepts was’

conducted by. Romberg and Shepler (1973) to examlne the effects

\\\\\\of the mastery learnlng technlque utlllzed by Shepler ‘in the

. study just rep . _The -same 72 1tem test ‘was admlnlstered
l ‘ .
; exactly four weeks after the posttest o) instruction or.

practlce belng glven in that perlod. Posttest and retentionm

‘test scores had a correlatncn of O. 78.: The authors claimed

a hlgh retentlon rate. On the posttest 21 out of 25 (84%) had
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achieved-a 90% score. ‘Séventeen of these 21 were stlll above ;~[ v

\\\41\29§\}eve1 of performance and the other four were still above

the 80% levelf

The results also indicated that rf the objective was

originally-mastered it was retained. If not, there was some

1ossy The.eleven objectives successfully mastered in the

1nstructlon perlod had retentlon ratlos 1n excess of -0.80; the -

. other three~objectives had ratios of 0.74,‘0.54, and. 0.43.

t .

Thehauthors acknowledged’a,weahness”in‘such a study. ‘The
samertest being‘used three times in adoeriod of eight’weeks“
could have caused test—retest interactionAwhichrwas‘not
controiied for. Also four weeksinayhnot have been long enough
to.be practicaily signdfrcant.‘.if further:retention'studieslé
usin§ parallelitestsrover longer‘periodsgwere tofcorroborate

- the findings of their study;_the investigators:would'then

- reeommend“further‘use-of‘masteryelearning'principles with this
- | 1 _ -earning B _ o
age group. -

g %? P

Two researchers dld venture a llttle;lower into the

L]

. elementary grades in 1nvestlgat1ng the teachlng of probablllty

_ concepts.v McLeod (1971) 1nvestlgated the feaslblllty of teachlng
‘an} lght- to ten-day unlt to second- and fourth-grade chlldren.

"He conducted two consecutlve parallel studles. Experience
'galned in Study A was used to make modlflcatlons in’ 1nstruct10na1
treatments and in the outcome measures 1n Study B. At both grade

3

j;levels in a 51ngle school in" each study, three experlmental

'_treatments were a551gned at random to whole classes. laboratory
part1c1patlon (LP), teacher demonstratlon (TD), and no 1nstructlon




o

posttests werejadministered tO'these.groups under c.

) Parallel 44-item tests were admrnlstered as”pretests, posttests,°

Stanford Achlevement Test scores and no effect was found due'

to sex. Ce N ‘h - Q

M 3

K

(M)‘between pretests and posttests. Incstudy B control-classes

(€) were added from out51de the basic school.. Only the

. All the act1v1t1es carrled out 1n LP ox observed in- TD

¢

_1nvolved repeated chance events u51ng the draw1ng of red and

v blue marbles from bags. The grade four act1v1t1es were’ a.

!

little more exten51ve than those in grade two, otherw1se the

.vtreatmen§s were ‘the same and common worksheets were used.

and retention tests fivegweeks later. SR S r.

Ev1dence from the pretests 1nd1cated that most second—grade

as well as most fourth—grade chlldren were able to. apply the'“

concepts of llkely, more: llkely,'equally llkely, less. llkely,
and unllkely before 1nstructlon began. Groups LP«and ™ were‘f

szgnlflcantly superlor to group C at both grade levels in Study

v

B on the early posttest measures.' No clear treatment effect

was found for groups M, LP,‘and TD at either grade level on

, . e
elther posttest or retentlon measures. ‘Learning apparently'

- e L ‘0
- occurred under all three treatments; -No’clear effect was found

- for hlgh or low groups cla551f1ed on readlng ablllty u51ng

s

1& |
¢ : ’
The treatments LP and TD apparently 1mproVed the subjects

2

’ performance but so dld M, no 1nstruct10n apart from the pretest

F»Thls may haVe beéh due to a pawthorn .effect except'that M

,..A

,; was not 51gn1flcantIy more effectlve than C, posttest only.vr

*

ar R

fWhere knowledge is belng measured rather than rate. of productlon,,;
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v

such a §e§u1t tends ‘to indicate that the knowledge is already

present at the beginnin The pretest may have acted as an

organizer of schema ar

'

and cbnsequent posttest performance
was sufficiently improved so as to indiéate no. significant .
difference in the three treatmenﬁ meésures.

Rather than héving sfrong implica;ioﬁs about instructional

procedures.McLiod's study indicated the presence of a considerable

]

range of uﬁderstanding ahout chance situations in grade two and

’

four chi%dfen. Gipson (1971), at the same time, was examining'
. i g \ 1
just twoiconcepts of probability &nd sought to give an

accurate account of eight children's responses in learning the
two concepts, finite sample 'space and probability of a simple

event. . ’ . X

A Proceduré very similar to that outlined by Shepler (1969),

a <

reportgd earlier in this chapter was used by Gipson"to develop
ag instructionél sequence. Two piiot sfudies were use?, the
ffrsé to identify maferials‘and appropri?té concepts. .In the
second pilot séuéy four children QereAtaugh;'bnvan indiVidual
bésis and as a're;ulf ﬁhree lessons wére sequenced for present-
étion‘to third- and sixth-grade children.l'Thé lessons were
¥taugh£ to six children and audiotaped, and two more children.
wefe.viaeotaped while being £aught.

Pretest and posttest results and a;alysis of thé children's

protécols indicated the instructional sequehce to be successful.

The researqher'reported that the interview*type*procedure gave

 a deeper insight into how children think about probability

| concepts. The children were often able to explain how they

. . . ‘\ . %
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arrived at their answers relating to the two coneepts.’ The
conclusion was mafle that third grade is therefore an appropriate
grade to introduce selected probability concepts.

Analysis of the protocols indicated that the most difficult

performance obijectives for the study were those related: to

7
‘

specifying the estimated probability of the results.for
experiments and comparing equally likely outcomes using different
objects. 'Gipson called for similar investigations to be made

of children in grades four, five, and six.

It appears to the:present investigator that'gipsonfs
conclusion that third grade is the appropriate starting élace.
for probBability topics‘could be hasty; It would seem |
necessary to examinefthe situation gith grades one and two
'more thoroughiylbefore such a decision couid properly'be made.

As indicated by studies_reviewed in part II of this chapter,
there is ample evidence that.young chiidren do have some.
understanding ef some probability concepts. The nature and

level of thls understandlng needs to be determined as a first

step in de51gn1ng currlculum material and 1nstruct10nal

)3

technlques su1tab1e for -the early grades.
Writers such as Harvey (1972) and Engel (1966, 1970) have

prov1ded detailed outlines of tOplCS within probablllty that

. shou;d_be taught_at upper elementaryiand junior high school

levels. ~ﬁngelﬂsﬁapproach is a set theoreticalsone and rapidly

‘becoﬁes tep adganced.fdr most_elemen%ary studentslllﬁarvey;

the other’hand, begins with descriétrﬁe statisticsland

generatesibehavioral ijectiges ?erﬁever_l30stasks., These also

///
-~
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seem to be pitched at upper elementary grades and are very
statistics-oriented, but . some of the earlier tasks appear

suited to junior grades.
IV.. SUMMARY

Plaget S experlments led hlm to propose threelstages in the
development. of probabilistic thlnklng in chlldren. In the first
stage, four to seven years, children have little or no idea of
random mixtures and fortuitous:events. They tend to 1mpute a
hidden lawfulness ‘to random processes and to explaln outcomes
1n.terms of egocentric and quasi-magical causal relations. In
the second stage, sevenfto eleven_years, childrenbbegin/to
recognize randomization and irreversibility in probabilistic
“51tuatlons and can understand most probablllty concepts.

Piaget malntalns that not until the thlrd stage, beglnnlng at'

age eleven or twelve, can the child really understand the

process: of random mixture and deal with. the quantification of
S ' _ : B ‘ -

[ =
}

probability.

The main criticism of Piagetls‘theorylrelates'to his firstf
' stage proposal. Several studies have shown that young'children,
4even of preschool age, can learn basic 1deas about probablllty '

if the 1nstructxonal condltlons are re1nforc1ng and the

pexperlences are meanlngful to the pupils. other research has.

_found that school chlldren of all ages appear to develop concepts

of probablllty prlor to rece1v1ng any formal 1nstructlon in- the

ftopmc. The 1ntu1tlons about probablllty that chlldren have are

'often lncorrect and need to be determlned and understood before

45



a meanlngful program/;&n be de51gned.

Classroom studles of mater1a1 and 1nstructlonal methods

have proven the fea51b111ty ofrteachlng probability toplcsjln
elementary grades. At- the same- tlme these studies have shown.
the value in adoptlngua behav1oral-object1ves and mastery—
learning approach to developlng lnstructlonal unlts.‘

There is geﬁeral agreement with Piaget‘that quantiflcation
of probablllty sesms unllkely untll age eleven or twelve
.although Fischbein reported that nlne—year olds had been

successfully taught comblnatorlc skllls whlch enabled them to

" compare ratios 1n\probab111ty 51tuatlons.\
Most studies showed’that age and - 1nstruct10nal condltlons,f

were 51gn1f1cant factors in children's performanoe’on

v

,probabillty items. Soc1oeconom1c status ‘and IQ were often
~\\_’__/,/

.found to be 51gn1f1cant though no strong generalization could

-be made frOm'all studles collectlvely S " i

Only’ Jones (1975) seems to have 1nvestigated the 1evel

of probablllty concepts at the grade one, two, and three levels.,
7 : . ’

Thls_present study was in part.a repllcatlon of hls study 1n

that the effect of embodiments‘was investlgated w1th these

same'gradesfand.a dame situation was used as motlvatlon to

max1m1ze strategles. Choice- between arrays was the requlred

-~

response for one part of the. 1nvestlgat10n and- predlctlon of
CA

the estlmated probablllty was regu1red in another part.f
AWhlle the test requlred largely non—verbal response, found by

Yost and others to be preferable w1th young subjects, verballzatlon

of the basis for response was encouraged throughout the 1nterV1ews.

<



HEEN ’~ *.‘ . : . .
Every attempt was made to fit the task-conditions to the subject's
‘lev~1 of development in order to maximize their responses-
Details of the design arr given ‘in the next cfapter.

"
W
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a . ' CHAPTER 3 R ¢

.,/“ K : .

. INSTRUMENTATION AND RESEARCH PROCEDURES

I. INSTRUMENTATION

To testlthe hypotheses stated in Chapter 1 it was necessary
to construct and admlnlster an approprlate probablllty test and

,to admlnlster Epe Canadlan Cognltlve Abilities Test. These

-
-

1nstruments are descrlbed below. S
oo ¥

Probability'Test

‘ Purposes. The purposes of the probablllty test were:

, l to obtaln a measure of each subject s understandlng '

o

- of the 51x probablllty concepts in questlon,

2 to explore the extent to whlch subjects were able
to quantlfy the probabllltles in the settlngs presented to them;
‘and’

‘3. to determine the kinds of reasons.that subjects
o AU . ,
gave for thelr responses.-

v

. Each concept was presented 1n three embodlments u51ng
'splnners, block57 and boxes. Throughout the test a total of
five, dlfferent probablllty settlngs were . employed to e11c1t.
:'re5ponses about the concepts being . examlned._ Three of the

settings were~used‘1n examln;ng'subjects ab111ty to quantlfy

Aa'probability-representation.

1

.Materlals and apparatus. Three sets of dev1ces were made'

’

1. flve splnners each w1th equal sectors outllned in black

- : L
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and colored with plastlc adhe51ve tape,, '

2. flve 2 cm wood blocks covered w1th the same plastlc

' [
‘ !
adhesive tape,,and o

&
3. flve plastlc boxes each E?ntalnlng gix plastlc counters,
" which were the same shades of color as the adhe51ve tape

The proportlons of blue, red, and yellow for each of the flfteen

;deigges 1n the test are glven in table 1.
* . TABLE 1

PROPORTIONS OF BLUE, 'RED, YELLOW IN THE DEVICES

'USED IN THE PROBABILITY TEST

Device A B 'Proportions‘(B:RiY)

Spinner . | - 2:2:2  3:2:1  4:1:1 3:3:0°  0:6:0

Block 2:2:2 - 2:3:1 1:4:1 3:0:3  6:0:0
Box 2:2:2 0 1:2:3 1:1:4  0:3:3  0:0:6

A whlte lamlnated race game board was:made (see Appendlx A) and,l
B

-‘K»?iy '
a collectlon of six markers was used, one of each color blue, red

_yellow,,whlte,vgreen/-and brown The researcher was careful to
arrange the materlals SO that counters,rmarkers, and plastlc tape
‘were»the same shade'of'blue, red, and yellbw.

For use in the 1ntroductbry act1v1ty, ‘a half green half whlte

: splnner and a half red half yellow block were also made. Except B

}

for these two, the dev1ces were assembled so that no one color

49

'appeared to be used ‘more often than another ‘and color, dev1ces, and-l‘_“

correct response in- the test were randomly assoc1ated.

[ .



'Responses;y‘Three types ofjréSponse were sought from each
subject'corresponding to the three purposesyof the.test._

" 1. Choice response, to measure understandlng of the six. = =
concepts. _Epr example, ﬁThis‘spinner“ (porntlng to 1t) or
"This marker":tpicking it up or touching it). Twenty one'such
'iresponses‘comprlsed the concept SUbtestu

2 Predlctlve response, to measure subjects quantitative
uhderstanding of probabillty.t For'example, "Four times'out.of
six goes I ll get yelloy" although "Four" was the usual
Vabbrev1ated ver51on of such a. response.a Elghteen such responses

»

sought from each subject comprlsed the quantltatlve subtest. ?;
- 3. Ratlonallzatlon response, in: answer to the questlon
"Why dld you choose that one’" after each type (1) response,4
'“Why that ‘number of tlmes°" after each type (2) response.
Three p0551b111t1es ex1sted at thlS pornt.
| (a) A ratlonaI; correct explanatlon wasvglven based
,on the probablllty settlngs present, for example "1t has morev -

- /

blue than red or yellow" or "there are four red 51des on th;s

v
¥

_block so we w1ll be 11kely to get red four times out of six".
\(b) A non-ratlonal explanatlon was glven 1nvolv1ng

"1nfluences such as- favorrtlsm of color, positlon, or qua51;’

: magrpal propertles attrlbuted to a color or. to a dev1ce.v‘

(c) No response was glven or- the child sald "I don't

fknow"‘or 51mply “No reason » ;‘ » , o

| A subject was never pressed for an answer beyond One

'-repetltlon of the questlon and every effort was made to ensure

.that the subject d1d not feel threatened but in fact enjoyed the



~a

interview. : The researcher was encouraged to believe he succeeded

in this by the number who expressed a wish to return and "“play 'ﬁ}
" again" and by the number of children not in the sample-who L
approached him at the school to request inclusion. A

. Description,of the Probability Test

"

3Introductory dctivity: the game.“As most 6f the questions
- - - = . 7

‘in the test were_presented"in’the'setting of-a simple race—game.‘
tnevinteryiew‘began with an introductionyto each other and tol
the»éame. ,fhe researcherlplaced‘the game%boar%, thefgreen/

white Spinner, tne green marker, and the White markeriin front
ofythe subject wno‘was asked if heliiked-to play games. All
students answered inithe affirmatiye.y Most had seen,a spinner zag%,
before_but onlyythe]type with numerais on thevface; The |
.researcher ekplained and'demonstrated.how the two markersiwere
used,lthat one adyanced one square ontthe board Qhenltheyspinner
stopped on its color. The fifst-to reaCh "finrsh“ was'the wdnner;{

'The subject was 1ny1ted to choose one of the markers and ‘the game

, . R -
','to a conclusion_w1th either subject or investigator

.fhe spinner and markers‘were removed and the.red/yellow
block and matohing markers were:placed‘on thefboard; After a

- br}£f examination of the”block and its use in.the éame'(e.g. red

e uppermost face means the red marker moves up one’ square)

7

A
,‘the tub]ect and 1nvest1gator played the game agaln to a’
conclusion.“ By that : stage all subjects sald\they knew how to *.

play the game and the test ‘was then begun.; _ : o -

e
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, The test organlzatlon and de51gp The test'contained fifteen

tems which wererrelated to. the concepts, quantificatibn trials, and

«

mbodiments as‘shown'in Table 2. : N ‘1
' o ' .
TABLE 2 ' 3’
% . ' o jﬁ
ITEMS AND EMBODIMENTS BY WHICH CBNCERTS .
. o - 4 4
AND QUANTIFICATION WERE TESTE
“oricepts ' S I | Items ' » Embodlment*
sample space "1(a), (B); 2(a), (b); 3(a), (b) 2-2- 2**“
events ' s
‘Most favorable 4(ad), S(a), 6(a) o 3-2-17 &
event : C 3 '
Most favorable - B . 7(a), 8(a), 9(a) ‘ ‘ 4-1—;
sample space ’ - . L
' Equally favorable | - 10(a), 11(a), 12(a) o 2-2-2
sample space o : R
Impossible || 13(a), 14(a), 15(a)  ~ 3-3-0
event R : _ . '
" cerfdin . S 13(b), 14(b), 15(b)  6-0-0
"event v s . :
. . L2
Quentification‘
|
six trials. - | " part (b} of 4 through 12 3-2-1
: : ‘ - ' ‘ 4-1-1
2=2-2
pwelve trials . |  Part (c) of 4 through 12 3-2-1
o : ' 4-1-1
2-2-2

. each entry represents the three settlngs whlch are 1somorph1c to

fthe given ohe (e,g. 3-2 -1 means 3-2-1, 2 3 l, and 1- 2 3 were used)

N



Items one, two, anq three were presented, in random order,

followed by items four through fifteen, agaln'1n random order.

" In the first three‘}tems more effort was made to""draw out” t?e

desired response than in later 1tems. It was felt that the

concept of sample space was ba51c to all the others. Without_an'

apprec1atlon of what the pOSSlble events in a glven situation

A

o ’

were, a subject Qould find later items unnecessarily difficult
if not neaningless.. Subjects were Agi asked for'rationallzatlons
. ' R : < ' )
for their responses on these‘first,three items.
From Table 2 it can be.seen that a-total of 21 questions
was asked relating to éoncepts and 18lrelatino to cuantification
predictions. The items are now described,in‘detallg

-

<

Description of the Test Items . RN
. .“ T . .
(a) The researcher placed the six markers near the game

°

board. The 2-2-2 Spinner was shown to the subject who was asked

researcher asked "If I were to spln thls splnner what could I get?"

‘forms. For example, "A red,\or a blue, or a yello " or “You could,

"If this. splnner were used to play the game whlch of these markers

would;he used?"' Usually the subject selected the three correct

- markers. and placed them in the startlng squares on the board..‘.f

Ponly one marker was selected, the questlon "Is that all’" was

A, . N

asked untll the subbect gave ‘a flrm "yes".

(b) Wlth just the 2-2-2 splnner before the subject, the

‘

'Wlth few exceptlons subjects responded correctly in one" of two

v

get any_of:theicolors 3' The problng questlon “Anyfhlng else’"'was

2 ‘.\
"
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'of these-three "players".

allowed once with each‘subject if needed..

s
Item 24 '
2

(a) The board and ‘six markers were presented as described

in Item 1(a) but this time the 2—2—2-block was used and the

gquestion adqusted to read “plock" 1nstead of "“spinner".

‘o

(b) With' ju/t the 2-2-2 block before the subject the

researcher asked, "If I were to roll thls block what could I get’"

v
i

‘The same procedure for probing as in item 1 was employed as ne%ded.

Item 3.
(a) The game board and 51x markers were poesented as in

items l(a) and.2(a). ‘The 2- 2 2 box was presented and its use

"explalned to the subject wWhen the researcher ‘felt sure the

subject understood ‘how the box could be usedﬂgo play the game
he asked the question, "If this box were used to play the game
whlch of these markers would be used’";

(b) Wlth just the 2-2~ 2 box before the subject the
researcher‘asked "If I were to reach 1nto this- box and draw out
o coulliel Wiu: Wt‘looking what‘could I get?". The . same problng
procedure as descri: 4 in item 1 was embloyed asvneeded.’ .

In each of the fe 1ow1ng 1tems the game board was before
the subject with a blu= a. red and a yellow marker in the start

squares. Each question relatingsto the game was in the context

//ﬁ/f/ S

A’ The’ 3—2-1 splnner was presented and the subject was

Item 4. .;)'

AS

. asked . "I1f u51ng thlS splnner whlch marker would you choose to

BN

-
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win the‘gamé?ﬂ When a response was given the suhject was then
viked "Why that one?",

» (b) The subject was then asked "In six spins how many

",

"y

. b 3 o .
times wguld you’expect'to get blue?". If a response was given the

¥ co . . X
‘subject was encouraged to state a reason for ‘his response by the
question "Wk he number)?". L
(- ©  subject was then asked "In.twelve spins how

many times would y0u expect to get'blue?"{“\AQEin, if he

< .o . . . . . T —~— .
résponded, his reason was elicited by the question "Why (the

-

number)?“.

. Item 5.

* This item was identical to item 4 except: that the
embodiment was the 2-3-1 block and the wording of the questidns

waszalﬁered éccordingly:

:# (&) “If‘using’this block which marker Qould you choose

1

- . . N

to win the game?". . - . v R C

(b) "In six ro ls_how'many tiﬁeleculd you- expect to

get red?". : s A -
’ : , . P IU&'»‘ .
(c) "In twelve rolls how'many times would you expect ;
to 'get red?"” ,. ’ B o : ' ..
” : B .

S5 Item 6. . X
A . . 5 N

fe Tekcept the embodiment -

A 2 a L
This item ﬁs identical to itexp‘.“fi‘

. was the 1-2-3 box and yellow was the color most favored. The ’
questions were:, 'rdéd;3§'foliows:.  R ;
"Jf-u;ing this-box.wﬁich markér'would you choose to



(b) "In gix draws how many times would you expect to

- O

get yellow?": ‘ o

(c) '"In twelve draws how many times would you expect

to get yellow?" L S

T -

Item 7. _ ‘ ’ ”"Tf A \

(a) The 2- 2 2, 3~2-1, and 4-1-1 splnners were placed
before the sub]ect who was asked "Which’ splnner glves blue the

,best chance of winning?“. ;When a response_had been_glven, the.

,questlon was asked "why that one?"

(b) Referrlng only to the 4- l l splﬁner the researcher ‘

asked "In six spins how many times would you expect to get blue?"Q‘

The 2-2- 2 .and 3-2- -1 splnners were removed from view prior - to

puttlng thls questlon in order to encourage the sub]ect to- attend

i

only to the 4-1-1 settlngﬂ3 The subject s reason for any response

o

(c) The subject was then asked‘wlth regard to the 4-1-1"

spinher only “In twelve splns how many trmes would you- expect to

q .

: get blue?".- Agaln the follow probe.“Why (the number)?“ was

used. : R s

' Item 8- - : T . R R
—_— AE I .o .,. o . ) ,\._* :

Y his was a repllbatlon of item- 7 in the block embodlment.

. r'

;”4 (a) The 2 2 2 2 3=1,. and l 4 l blocks~were preéented

L v/-x

and the subject was asked‘“Whlch block glves red the best chance‘ N

i of w1nn1ng°“ and “Why that 6ne°“

N
Lt

- (b) Only the 1 4 l blpck was. left before the . subﬁect

-

who was asked "In sxx rolls how many tlmes would gou expect to ;fw._

¢
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get,red?;. Upon givlng a response thf subject was asked fWhy
(the number)?". . ~ ‘ ;
| (c) Referring only to‘the 1-4-1 hlock'the researcher
'asked "In twelve rolls of this block how mahy times would you
expect to get red?" and "Why (the.number) tlmes?".

3

a

Item 9.
- This wasf!he boxdembodiment»of item 7.

(a) The 2 -2~2, 1-2- 3, and 1-1-4 boxes were presented
and. the subject was asked "whlch box gives yellow the best chance ‘ {
of winning?". | )

(b) Referring only to drawing from the 1-1-4 box, the i
”researcher asked "In six 'goes h0w many times would ‘you expect to
get yellow?".p#

’ (c) Again“referring to box 1-1-4 the questdon'was asked
"In twelve goes how many times would you expect to get yellow’"

i
<

Each time a response was glven the subject s reason for that

’
/

response was e11c1ted by the questlon_"why that one’"/or "Why

& that number?".

Item 10.
: (a) The 2-2-2, 3 2~ l, and 4-1-1 spinners. were, presented

\

to the subject who was asked "Whlch splnner gives each player
(1nd1cat1ng the three markers in place on the game hoard) the

' same chance of w1nn1ng°". 0cca51onally a subject appeared not.
to understand the questlon whereupon the researcher rephrased p

the questlon to "Which splnner makes the game falr for each of

the three- players?" The subject s reason for hlS response_wasi
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o~

again sought by the'question "Why this one?". s I

' (b) The 3-2-1 and 4-1-1 spinners were removed from the
subject's vféw and, referring only to the 2-2-2 spinner, the
subject was asked "In six spins how‘many times- would you expect
to geé red?" _and‘"Why that number?_'ﬂ

{c) Aéain réferriqg oﬂly to the 2-2-2 gpi?ner the subject
was asked "In twelve spins how many times woula'you expect to get

red?" and "why that number?". . e

Item 11.

The procedure was as aescrihed.in‘item 10 except that
"the'2—2-2, 2-3-1, and 1-4-1 qucks were used in (a), yellow was

the chosen color in (b) and (cﬁ{ and appiopriate wording was

used in the gyestions (e.g. "#6115" instead of "spins"). The

:subject was always‘given the\gppdrtunity to state his reason
for his rgspénse'as descripeé in previous items.
_ Item 12. : f _ _ :
—_ ‘ _ » _ N
The procedure wa%/ag_désgfibedbin item 10 except that
the 2-2-2, 1-2-3, ahd-l—l;é boxes were used in“(a), blue was'the
fchosenjcolor in (b) and (#3, and appropriate changgs were made
.to the terms’in the Questions (e;g. “draws“»pf "éoes“.instead
of “épig;"). .Agéin the pfobe questions "Why'thaﬁbone?" or

O g

"Why (the number)?" were always asked.
 Item 13.
' (a) The 2-2-2, 3-2-1, 4-1-1, 3-3-0, and 0-6-0 spinners

.weré.placed‘béfore the subject who wa;'ihstructed to look

—iias b
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 carefully at all of them. Theﬁreseafcher said :asbhave these
three piayers (pointing lo tﬁe markers) in the game. Which
one of thése spinnérs makes it so that fuét one of tké players
can never win?". This was'repeated:caréfully with the alternative
"will élways lose“vbeing given at the end. When a spinner waé
selected tﬁe subject was asked "And-wﬁich marker will always %ose
if we use this spinner?". Follqwiné a'nomination of marker(é)*w
the researcher asked "why?". i’

(b)'Restoring‘the spinner selec£ed.in (a2) to the af:ay
of five‘spinners,the researcher said, "Look qarefﬁlly at the
spinners and tell me which spinnér makes it sovthat.gﬂg of thesevy

. . v . L
élayef; will alwazs win?". This was repeated if necessaty aﬁd
‘again the subjéct:was'requiredAto inaicatela spinner and a ‘
j;arker and' to give a reaséh fqr'tbe choice.

»

Item 14. .
Th§.2—é;2, 2-3-1, 1-4-1, 3-0-3, and 6-0-0 blocks were
placed befd:e the subject. 'The qgestioné (a) a?é‘(b), with probes,
‘were agked as,déscribed in item 13 with the appropriéte chaﬁgev§f

wording to "blocks".instead of "spinners".

) Item 15.

' The 2-2-2, 1-2-3, 1-1-4, 0-3-3, and 0-0-6 boxes were
placed before the subject. Questions (a) and (b) and probes as
'deséribed_in”i#em'l3 were asked using the word “boxes" instead

» ' i , . : » : :
of "spinners". | - C o N
S R S . B . AN
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‘PllOt Study of the Probablllty Test

and recorded by the researcher Qn .an answer sheet and the tape

[N

, A draft form of the test was plloted on March 23, 1978 in

.-a s1ngle Edmonton school u51ng three subjects from each of

grades one, tw0,.and three. The test was admlnlstered

1nd1v1dually to each- subject in a manner similar to that »

'descrlbed 1n_the preceding paragraphs. A seven inch reel to-

. reel tape recorder was used to record the 1nterv1ews The flrst

draft of the test contained only items which 1nvestlgated the '
six concepts ‘in questlon but not quantlflcatlon

"‘The purpose of the pllot study was to trlal the items, the

B

materials, the 1nterv1ew procedure and the recording technlque.

In addltlon it helped to satisfy the researcher that the

instrument was approprlate to the grade levels 1nvolved and that

,the ftems were valid measures: of the elementary probablllty
\concepts Feedback §rom a panel of six 1ndependent mathematlcs

'educators to, whom the flndlngs of the pllot study were reported

supported the clalm for valldlty of the 1tems.
‘Two major changes were made as a result .of 'the- pllOt study.,

The tape recorder ‘provided marginal a531stance in the collectlng

of data and was therefore not used in the maln study. The

responses glven byhthe subjects were eas1ly categorlzed coded,

’

added’llttle addltlonal 1nformatlon.f Secondly 1t was ‘decided

to 1ngy1re further 1nto the subJects prObablllsth understanding

a

.'by 1ncluding the . quantltatlve parts of the test items whlch were

’

not 1nc1uded 1n the pllOt form of the test (parts (b) and (c) of

- 1tems 4 through 12) These were then trlalled separately on the



researcher's own three childrlen, ages nine, seven, and five ‘years,

. recording with young children.

Canad1 n Cognitive Abilities Test (CCAT)

rs

he second 1nstrument used in the study was for the purpose
of gaining a measure of the subject_s general'reasonlng ablllty.
As grad three subjects'in.the school system had recently been

tested with the Canadian Cognitive Abilities Test it was

"decided to administer the companion tests .in the same series:

to tne grade one and two subjects.

"The| Cognitive Abilities Test is part of an'integrated

’,

test seri s des1gned to assess the cognltlve development of

abilities from kindergarten through gradé nine"’(Thorndlke, 1968)ﬁ

S
respectlv ly, are group tests u51ng plctorlal materlals and
AU

p- 1mary 1 and Prlmary 2 de51gned for grades one and “two
oral 1nst

uctlons.. There are four short subtests in each, oral

fd.'

vocabularT relat10na1 concepts, multl—mental (“one that doesn t

B4

belong"), and quantltatlve concepts. - » ‘_:: ”; o

Norm% were establlshed for CCAT Prlmary in: 1966 u51ng 50 jf‘

schools across Canada supplylng approx1mately 2 000 pupils in

-l .

- each of g ades K to 4. Construct valldlty was’ establlshed

wu51ng a f ctor analysls whlch showed that all batterles 1n the
- series gl e measures of a general reasonlng factor. Rellablllty

i

e

i

R 4

6l

(K
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ceefficients ef from 0.769 to 0.8875arelgi§en ﬁer the tests.

A table isisupplied to aliow‘easy cenversiqn‘of raw scores.
and chronological age into deviation IQ's with a mean ef_lbo
‘and’ standard deviation of 1e. These are'standard seeres directly
comparable from age te age.r |

i

II RESEARCH PROCEDURES

¢

R 3 é %x
A 4 :,
€ . .J
The Edmonton Public School Board made one school avallable

2

4:

Selection of Sample

for data colleetion.. It was 51tuated’1n a rapldly developlng

) resldentlal nelghborhood regarded as representatlve of- Edmonton.s_
middle to.10w 5001ofeconomlc status areas. ‘The principal of the
sehool waS‘contaeted and asked to make §4 puéilslavailable to.i.
the researcherhfromfeaCh'or grades one, two, and three. RA
'further request was madebfor the‘sample to have equal numbers

'ef boys and glrls and equal numbers of puplls of - hlgh and low

-

.general reasonlng abllrty.‘ o L,

d & Y .*: i’i"‘

As no’ standardlzed IQ scores -were avallable for grade one‘
and two pupils the prlnc1pal suggested that ‘the teachers

perceptlon be the. means of judglng the general Illty.levelsv

/

"of;all of the subjects.j In this way*the.sample of 72rsubjects
.'.wac selected from a populatlon of 176 grade one, two, and three '

puplls. The pr1nc1pa1 had the llSt of ‘names ,of subjects ready '

e

. for the researcher on his arrlval at the school for data»ﬂ'*

N

: collectlon. . V.fl. i "f .



‘Data Collecticn.

The data were collected in the last two weeks . of Aprll 1978,
The researcher, a551sted by hls wlfe, spent’ elght days at the
school 1nterv1ew1ng subjects 1nd1v1dually and admlnlsterlng the

" Cognitive Abll;tles Test-ln several 51tt1ngs to the grade one

and two subjects.r' o - ) . ‘t‘ : <)W

Thedprobability testywasyadministered-on_an'individual
,hasisvin'afsmall room madefavailable hy the prrncipai."The
'procedure was as fellows.‘ famllrarlze the subject w1th the
game by playlng 1t as outllned preV1ously, present the. 1tems

1, 2, and 341h a random order, agd present 1tems 4-through 15:

Y .

in a random erder.
To racilitate'this pchedure questien'cards were made_for

each Offthe,f;fteen items; Each card‘indicated,the item.npmber,'

listed the apparatus to be used.and showed-each>partlcf the .

.questicn as it was to be stated.» Labelllng of the apparatus

v w1th the approprlate trl-numeral descrlptlon of the probablllty

:settlng enabled the~researcher to qulckly change the materlals

.between 1tems. |

After eachllnterv1ew the researcher or’ a551stant ordered

. the cards.acccrdlng td the next rowlln a table of random

numbers generated espec1ally for the purpose.' In thls way an

attempt was made to control ﬁor a. teachlng effect whlgh mlght

.otherw1se lnfluence scores in 1tems occurrlng towards the end

~of: the test.: | . |

The average time for an 1nterv1ew was approx;mately twenty

.:mlnutes. Twelve subjects were tested each day, usually seven

63



‘ in_the morningvand five after lunch."

Each subject S, reséonses were recorded by the researcher
on 1nd1v1dua1 proflles. 'These responSes were later coded, along
w1th all the 1dent1f1catlon 1nformatlon, ‘onto. a data form u51ng
& one or ‘zero accordlng to whether the response was correct or
: ‘ not.' The ratlonallzatlons for responses given throughout the
.1nterv1ewsvwere noted and later were tallled into a frequency |
table for analy51s.‘ The. range of repllesvwas suff1c1ent1y narrow

for the researcher to cla551fy them 1nto three groups as descrlbed

Yin the flrst section of this chapter.

«

The remalnlng data, age and IQ were secured from the cumulatlve,.

record cards in: the case of grade three subjects. For grade one'
Jand two - subjects, as mentioned aﬁgﬁd@ the IQ had to be obtalned
from dlrect testlng by the- researcher.; As the school would have )
,vhad llttle use for IQs for grade one and two puplls at that late‘
"stage 1n the school year ‘the prlnc1pal preferred that Only the |
h?sample subjects be tested.. | A

| The Prlmary l.form I test 1n the Canadlah Coghatlve Abllltles
’Test series Qas admlnlstered to the 24 grade one subjects by the
uresearcher and his a551stant in’ three/thlrty mlnute 51tt1ngs over'.
: two days.: fhe érlmary 2.Form l test 1n.the same~series was - " ,
.51m11ar1y admlnlstered to the 24 grade two subjects. ‘The IQsh'
were derlved accordlng to the test manual and were added to the S
,subject s data card.a' | | |

.

”Finally’the odcupationvof.each’subject{s'father wasinOted

'from the cumulatrve record cards fcr the purpose of . galnlng an .

_average occupatlonal class ratrng of the sample (Bllshen, Jones,

64



N Ana;ysisaof“Data _

Naegele, & Porter, 1968). The Blishen index was based on inCOme‘

and education characteristics of- incumbents of”320 occupations

in the 1961 Canadian census and is utilized in’ this study simply

as a check on the-judgment of both the researcher and the school

principal as to the socio-economic status of the safiple. An
aVverage index of 43 on a scale ranginéffrom 25 to 77 confirms'

»theﬂasseSSment‘offmiddle-to.low SES which was stated earlier.

& T -
R -

whon

» . erkﬁf |
: The data were analysed with the as51stance of the computer

fac111t1es in. the DlVlSlon of Educatlonal Research Services at

‘the Unlver51ty of Alberta.f Thexencoded'data were entered into

,.. -

.a4f11e ‘and several standard.statrstical‘programs were utilized.

Test statistics were calculated.initially for the .total
S : 4 L o e '
sample and'tﬁeseyare reportedAinfthe analysis of the instrument
below;LVFurther.analysis of'tne»test'resPonses'included“item g

frequen01es, responses accordlng to embodlment, and means and

'varlances w1th1n 19, grade, and sex groups. One— and three—way

- _\ v
K

analyses of " varlance were performed toﬂtgs;,for effect of -

-embodiment'and.effect_due*to sex,:grade, and‘IQf

I e

R

' These analyses are reported and discussed in the next chapter

!

lalonglwath‘anaanalysis Of“subjects'nrationalizations.Q»

s

-

III. ANALYSIS OF THE PROBABILITY INSTRUMENT .

4

: 2y . o
Thls sectlon reports a post-admlnlstratlon analy51s of the .

‘probablllty test u51ng the data collected 1n the present study.

s

Table 3 contalns the ‘means and standard dev1atlons for the"

. cy
. T
[ g
N

f

et N
-~
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total test scores and two subtest scores for the whole sample

N
N

‘and for each grade.
TABLE 3 |

. '
- MEAN ‘AND STANDARD DEVIATION ON PRQBABILITY TEST AND

SUBTESTS USING TOTAL 'SAMPLE AND GRADES - "-,'ro-v

Total score '~ Concept ‘Qﬁantificatioh

X s.p. ‘X .s.p. X ' s.D.

»

Total sample 22.81 5.91  17.21 3.31  5.63 " 4.10

Grade 1 .| 19.88 6.09  15.13 3.44 _ 4.83  4.37
. . V"-H) ; . ; '. . .. y ) . R ’ l / .
Grade 2 ' 21.79 4.66 17.08 °3.157  4.71  3.42
Grade 3 | 26.75 4.57 19.42 . 1.35 7.337  3%91

‘ e > ‘ .

Tﬁe‘tﬁree sojres are out of 39j;21, andilstrespeotively_
ana.the means:indicate the-reiati6e difficﬁlty‘oflthe
quantitative:items.‘

“An ana1y51s of varlance'lndlcated that grade was a 51gn1f1canttt

i

factor in all-three crlterlon measures. The Scheffe method of i
multlple comparlsons of means ‘was’ used to compare the performance

- of grade 1evels two at‘a tlme (Ferguson, 1971, p 270 271) ; The

’ v

probabllltles derrved‘?rom the Scheffe test are glven in Table 4.
‘ Slgnlf;cant:dlfﬁerenoes at the 0,0l levelvooourredrbetween.the
total‘soorefmeaﬁsvfor'gradestone‘andithreefamd grades two and

~ three. Thevgraae;one‘and-grade;three méans were also‘significantly

_Qifferent at the 0.0l level on the céncept subtest.



Grade means
compared Total Concept Quantificatioh -
1vs 2 0.4553 0.0675 0.9942
1vs 3 1 0.0001 - 0.0000 0.1039
- 2.vs 3 ©0.0071 7 0.0231 0.0831

The dlstrlbutlon of scores on the test is. shown in Flgure 1.
For ‘the total sample the dlstrlbutlon of scores was found to be
normal by the ch1~square goodness of flt test. .vThe skewness was:
N\\io 028 and . the kurt051s was -0.268. The chi- square of 5 744 w1th
6 degrees of freedom had a probablllty of 0. 453 Nelther of the
’subtests was '1nd1cated to be normally dlstrlbuted the chi~- square’
¥ ' probabllltles belng less than 0. 001 and O 006 for concept and
'vquantlflcatlon subtests respectlvely.. These measpres‘are

.

summarlzed in Table 5.
TABLE 5
h‘skEwNEss,_KURTosrs,AND‘cni+SQUAREQ

** FOR TEST AND SUBTESTS ON TOTAL SAMPLE

~ Test | ‘Skewness Knrtosis' X2 df  Prob. of }?
Total . |' -0.028  -0.268 '5.744 6 . 0.453

’ ‘Concept | -1.069  0.858 ©19.699 .4 o.001 .

" Quantification | . 0.722 . 0.182 . 10.146 . -2 0.006

==
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As a‘measure of item difficdlty the pércent of responses
correct was calculétéd for each itemﬁ’-Thége pe:centages are
‘Presented in Table 6 where the itemé are grouped in fﬁe two -
subtests.

The concept items were correctly answered at least 73% of
- the‘time eXcépt for those ;elatingutd concep£ five, thg impossibie
evehf% By'contrast‘the percentages fdf thé,qﬁantification items
were less than 50% except for i£em 9(b5. More discﬁséionvof‘

Y

paxticuiar groupings occurs in chapter 4.

‘.j ) TAB-LE 6
?ERCENTAGES CORRECT ON PROBABILITY
 mer ITEMS FOR TOTAL SAMPLE.'H
' ancept items B Quantificafiqn itéms;

Item S ‘Item‘; S Item . % | Item g
la 100  -9a % .| 4b 4. 9p 53
b e 10a | w | e om0 o It

2a es R 11 a 13 | 5 b 42 ’, 05 41
b % 12a 17 e e 32 o ~ ;2‘/

'3a’ 9%  13a - 57 | ;5 b a5  - R
b 99 ' b el | ‘o :’ 25 c 16
4a ' 95 VR 46«{ , 7 b_5 ';35 o 12b 46

| 5 a >  80v‘ i ‘.‘5’ L 87f"‘4 S.C"  i3»v ‘-a.lc 19

rf%»a  ”.1é1' ’ 715 a = 46 f;,lkelb | '34' |
7a o1 b . es | e 13
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sample) were . randomly chosen for rete tlng which was done in one

day in the thlrd week of May, 1978, thQEe weeks after the or1g1na1

testlng. All 1tems were: admlnlstered 1n\the same 1nterv1ew
situation as employed initially. Pearson product—moment'

coeff1c1ents of correlatlon were calculated on test and retest
N \..

totalr concept, .and quantification scores. The oorrelation

coefficients and test and retest means -and standard deV&ations

are given in Table 7. . . I - o ‘ ' 3
TABLE 7

' R o
TEST-RETEST RELIABILITY OF PRQBABILITYvTEST

. oo Test . . ‘| ~ Retest . | o Y
Criterion — - ———————————] Correlatien
_score ' ‘X 8.D. X  8.D. . |, coefficient
. « . N ) ‘ - M ', .
Total . | 23.6 .5.27 | 24.4  4.78 | 0.837
Concept | 17.1 - 2.88 | 18.5 = 2.27 |  0.79
Quantification | 6.6 . 3.67 | 5.9 3.02 | 0.753

) The dlfferences between the test and retest parameters were

judged to be small enough and the correlatlon large enough for

LY

]:fthe test to be con51dered rellable for experlmental use._

©
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CHAPTER 4 ’ :

RESULTS OF THE INVESTIGATION

This chapter reports the results of testing the hypotheses

and of other analyses made on the data. The results are reported

separately for each of the four major purposes stated in Chapter

l

1. The questlons and hypotheses listed under each purpose are

discussed in turn. :
“’ ' . . t . v

. - = , : 2

T s I. STATUS OF THE PROBABILITY CONCEPTS: {

oA

© guestion One.Restated:« what proportzon af subjects in each grade

and in the total sample indicate an understanding'of_the slx

. ' K s,
concepts investigated? .

i

At the end of the prevrous chapter an: 1nd1catlon of item,
. , .4 . o ‘
! : ‘5 : ' ' »

dlfflculty was provrded in Table 6 as the percentage correct

on each 1tem 1n the probablllty test for. “the wh%le saﬁple of 72

> e a -

"subjects. To arrive at a status index for each probablllty

concept embodled 1n the test 1tem%‘average relative frequencies
~ * - v

‘were computed for the set of 1tems relatlng to each of the sxx.

-

L
'J‘

4

concepts.. For concept one, 1tems one, two, and three (two parts,

o

: t

X

in each) constltuted the set of related 1tems. Each of the other

3
2 - v w

'

° The relatlve frequenC1es for each concept are glven as percentages

1n Table 8 for the whole samp;e and for each grade.~

) The percent ges reported in- Table 8 1ndlcate that the first

N

concept, sample space, was understood by almost all subjects,

. o . p v . . _':
',. Lime - . . - .
cen - ' ' P
v

3}

flVé Ebncepts was tested by three ltems,'one for each embodlment.
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. /
whereas only half o!f tne responges in the whole sémple were

correct to items about concept five,. impossible event. 'The
other concepts ranked between these extremes in the following
order: most favorable sample space, certain event, most favorable

-event, and equally favorable sample space.

TABLE 8

v

MEAN PER'CENT CORRECT RESPONSES FOR PROBABILITY CONCEPTS ‘

A <

IN EACH GRADE AND THE WHOLE SAMPLE

f - -
Grade (N= 24) o Total
_ s ~ — _ - Sample
Concept 1 L2 3 T (N=72)
n % n £ ['n $ n %
X ’ ~
sample space 23 96 | 24 100 | 24 “100. | 71 99
co | , .
Most favorable 18 75 | 18 79 | 23 9 | eo 83
% event e N S
Most favorable | 18 75 | 23° 96 | 23 96 | 64 89
' . sample space : S ' - 2
. : ., ] o ) ‘ :
Bqually favorable | 14 s8 | 17 71 | 22 .92 | 53 74
" #4-gample space - .| N R : ( “« e : 7
Impossible event | 9* 38 | 11 .46 *{'16 67 | 36 s0. -
Certain event 18 75 | 20. 83 '} 23 .96 | 61 -85 . '
v:%& * Not significantly Better than chance (0.01) f\
. K —— oy . . L. \\
S s e . \
' f‘The 1ncrease 1n percentages on all concepts through grades. : L \

_].” one. to three\;ndlcates that these concepts develop w1th age.

Analysxs w1th1n grades 1nd1cates that four of the concepts

}.
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‘f‘less than.O 01.' For p—l/S and: N—24 the critlcal number is 10

73

were understood by at least 75% of the subjects irrespective of
-gradetv Fhese were concepts one, two, three, and 'six. If 75% S
were taken as.a mlnlmum criterion for acceptable level of

probablllty c0ncepts before formal 1nstruct10n should begin,

0

then this study 1nd1cates that four of the ‘six concepts

/

1nvestlgated meet that crlterlon ln each grade and in the total

sample.

gypothesis Two Restated: J The proportions derlved in answerln /

questlon one are not 51gn1f1cantly dlfferent from chance pro rtlons v .

for each concept._ T L ' ~,A. _ o
; : :
’¥ ln order to determlne the number of correct responses beyond
.the number obtalnable %y chance, the cumulatlve blnomlal
dlstrlbutlonuwas used. The'liems.relatlng to concepts two; three,f N L
and four had three possrble outcomes and those relatlng to concepts ' :1'-
frve and six gave five alternatlves If a subject ‘were to respond
:at random, the probablllty (p) of a correct response based only on
’;a random choice would be l/3 and 1/5 respectlvely. Wlth p—1/3 and
'52 the blnomlal probablllty of any item obtalnlng more than. 33
correct responses is less ‘than 0.01. ‘With p—l/S and N—72 the :'
crltlcal number 1s 23. Table 8. reveals that all the concepts

: recelved more than the crltlcal number of correct responses from

-
. ¢ O 1

S The blnomlal probabllltles were also found for the number
. .

v‘the whole sample.* h'_ SR -'u,_ - LR TR

"'1n each grade in the sample." For p—l/3 and N—24, the probablllty o

‘-

' uof any 1tem obtalnlng more %han 13 correct responses by chance is



responsesu Table 8 shows that only one concept nag‘ﬁ;;;;%;aﬁ the

significant number of‘correct'responses in any of the grades.

This is concept five, rmpossible event, at the‘grade one level.

With this one exception, the-hypothesis‘is‘not accepted. »The

. conclusion is that ail‘six concepts received correct responses
P . . -

in the whole samplebsignificantly‘more often than is

attributable to Chance.

II. LEVEL OF QUANTIFICATION OF PROBABILITY /\

Question Three Restated: What proportions of subjects in each -

grade and in the total sample'indicate an'understanding'of'the

'quantification items presented?

The data in Table 6 were used to compute the mean per cent ' -
of ‘correct responses to the three questions on each of the six

quantification‘situations; . Table .9 presents the mean  number
. (
and per cent of correct responses for each grade and for the

total sample.' As expected the-items on quantificatiOn were

,much more difficult than ‘those on the concepts. This is
)

1] <

_ilndlcated by the lowen percentages throughout Table 9, the

_rhlghest rate of success belng 58% achleved by grade three

subjects in predlctlng ﬁhe e pected frequency of an event 1n six

trials using the 2—2 2 settl IS - . IR S \t*’ Lo

e Performance 1mproved w1th the age of subjects except for a
Idecllne in grade two on two of the settlngs. The.aVerage

' -l T
ipercentages of correct responses indlcate llttle dlfference

Al

.3;-between grades one and two Wlth averages of 25% and 24% respectivelyfl
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but grade three subjects perforﬁed significantly better with an
" average of 40% over allisituat%cns; (A more complete analysis

of differences between grades is deferred umejl [ pothesis 

"’e;ghtfis discussed.)
/
/ TABLE 9
/' MEAN PER CENT CORRECT RESPONSES ON QUANTIFICATION
! ITEMS IN EACH GRADE AND THE WHOLE SAMPLE
Probability ' Grade (N=24) ~ Whole
S ' ' PO ‘ ‘ _ " Sample
setting 1. . 2 , 3 (N=72)
n % n % 'n £ | .n %
2e2-2 .
6 trials | 8* 33 .58 | 30 = 42
12 trials | 3* 13 |- 1+ 4 | ex 25 | 11* 15
3-2-1 | | :
. K _'j‘ Y . ) . . ) L l... . \ . ‘ ‘
6 tfials” 7| 8+ 33 | 16 42 | 12- s0 | 30 a2
.12 trials 4% 17 . e* 25 | 11 46 | 21 29
S 4-1-1 e e o - L
. 6 trials | o+ 38 .| 8+ 33 | 11 46 29 40
12 trials | 4* 17 |. 2+ 8 | 4 17 | 10* 14
* Naqt significantly better‘than;chanceﬁ(0.0l) . _." “

yggthe81s Four Restated, 'Theiproportidns’deriVed'in'qhesticn 

three do not dlffer 51gn1f1can;1y from chance proportlons. _ﬂe

In answerlng the questlons concernlng quantlflcatlon, the--'f

-

subjects we:g asked to predlct how many times £h 51x or twelveu:l ”;_ﬁ



'_tgials a certain,event would occurr If a‘subjectAwere to"respond
in'a completely random manner, - the chance of his response being\
_ the correct one would be 1/6 or 1/12 respectlvely
On thlS basis, the cumulatlve binomial dlstrlbutlon was used

to determine the number of_correct responses;beyond the number(
obtainable by chanee. . Witn pél/é and N=‘72, the binomial
probablllty of any item. obtalnlng more than 20 correct responses.
is less than 0.0l. W1th p—l/12 and N=72, the critical number is.
12; Table 9 shows that for the whole sample, responses on all
three settlngs.were 31gn1f1cantly dlfferent from chance responses B
for'the srx—trlal 1tems but 51gn1f1cant only on the 3-2-1" settlng
for the tnelve—trl 1 1tems. | |
égmilarlyq the rltlcal p01nts were found for N=24 and p—l/6
, and 1/12,; so that w1th1n each grade the number of correct responses
obtalnable by chancd alone could be compared to the . performance

- of subjects 1n that grade. For the 31x—tr1al ltems°the blnomlal
Jprobablllty of any 1tem obtalnlng more’ than nine correct responses
.vls less than 0 01, whlle the crrtlcal number for the twelveﬂtrlal

.

»1tems 1s srx. Table 9 shdws that 13. of the 18 mean responses

<

| w1th1n the . three grades are not 51gn1flcai§ly better than chance :
at the 0.01 level of conf1dence.;> |

\ For grade one, hypothesls ﬁQur shouId be accepted for all
F settlngs and tr1a1 51zes. For grade twb, the hypbthe51s should
3be accepted except for “the' srx—trlal 3- -2~ 1 settlng. For: grade.r_f
: three the hypothe51s is not accepted except for the twelve—trral

fgquestlons Wlth the 2-2 -2 and 4 1-1 settlngsr_;

. In v1ew of the above analysrs,llt would be uhw;se to Judge

cw
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thls hypothe51s solely

' blased by the 51gn1f1cant1y higher Correct responig/:ate of’ the

- grade ‘three students.

stated regardlng question three that subjects in grades one and

on the total sample response as it is

.

Thls analy51s supports the conclu510ns

two performed poorly on the quantlflcatlon 1tems whlle over 50%

'of the grade three subjects 1nd1cated understandlng 1n the six-~

-trlal 51tuat10ns.

An 1ndication

Appendix B
»ﬁ

2
Ty,

"XII. TRE EFFECT OF EMBODIMENT .

@-

;gxpothesis Five'Restated: There are no significaht'main effects

“due to embodiment,vogpperformance'on‘the probahilit‘ test.

The‘hypothesis’was tesbed‘using a one-way ana1y51s of varlance

at

with.repeated'measures.

Each concept and antlflcatlon estlon
0{ qu

was essentlally asked three tlmes, once w1th each embodlment of

. »

'1somorph1c progiglllty

R, ‘
settlﬂss. The. embodlments can thus: be

-

.~...

regarded as repeated measures of the same: crlterlon.

“

:’for the total sample,

"‘-on each embodlment, w1th1n grades and w1th1n the whole sample, are

' glven in Table 10

N

v The ana1y31s of varlance ‘was carrled out for each grade and

The results -of the comparlson of mean scores

7

A . -
S AU ' e

".

. -

The conservatlve probablllty of F was calculated by maklng

...

allowance for unequal covarlances among the correlated measures

‘”.(WLner, 1971 pp. 281-282)
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-

~ (M

At the 0.01 level of confidence there were no 51gn1f1cant

dlfferences between means for the three embodlments at any -

/

grade level. The hypothes;s is. therefore accepted for. all three

grades.
‘ : TABLE 10
 COMPARISON OF EMBODIMENT MEANS FOR EACH ,GRADE'
' AND THE TOTAL SAMPLE
R . T T -
Subjects | Embodiment means ' F . a.f. Conservative
T _ : ‘ ‘ : © probability .
Spinner Block Box a T ofF ‘Q
Total 7.61  7.35 .7.81 | 2.23 1, 71-  -0.140 I |
sample SR AS S 223 o080
Grade 1 | 6.46  6.13 - 7.29 | ‘657 1, 23 . 0%017
Grade 2 | 6.96 '~ 7.29 . 7.42 | 0.73 1, 23 " 0.401
Grade 3 “| 9.42 '8.63 - 8.71 | 2.76 1, 23 0.1l0

;\m_ﬂ None of the F-ratlos for embodlment (E) are s1gnif1cant at

N

'ﬁypothesisjsix Restated: There are no 51gn1f1cant maln effects

S

due to embodlment on, the probablllty test performance when sex,
grade, and IQ are used as blocklng varlables in’ palrs.'

The hypothe51s was tested u51nq a three—way analy51s g i
: ‘ R SN
of’ varlance w1th the embodlment factor as a repeated measure.'-' ' ST

Three analyses were darrled out uslng, two at a; tlme, the factors e .é?

'[sex, grade, and IgLfor the blocklng varlables., A summary of the

'.analysés of varlance w1th1n subjects relatlng to embodlment 15{

1;910en 1n Table ll. ‘.r,.‘ 11,-‘,,2; . »‘1 ’ 'fb'::j i‘uvfil,»“'a;.;] “.’1“,

R
L
0.’

. 3

&



the 0.0l level of confidence. The hypoﬁhésis,;thap there are no
~ significant main effects due to embodiment, is’ retained.
‘TABLE 11

»

*

. :
A :

?SUBJECTS

)

SUMMARY OF THREE ANALYSES OF VARIANCE WITHIN

{  DUE .TO EMBODIMENT AND SEX, GRADE, AND IQ
VE -TQ FMBODIMENT AND SEX, GR | 3

source of. | . ag . “.ms F 'Prob.
S C vari;qgs . ,¥'.f o - » _ . of 'F

(a) EmbOAiﬁent{§$3f'f: E 'flf;_vﬁ “.%381 2,40 A,' 0.095.
é‘x%Sé¥:(Af-': nf  P i}2§5 ’ 0.79 . 0.456

E x érade'(g) . 'j. f;4;'_ f;5§37' " 338 o.01l
',v__é XA X B S S " 52;16, “"1.36" | 0.250
ﬁrro: o “",‘ S 132 “' ,1'59  | . | L

(b) Emgodiﬁent,(E)f.  Y e 226 %0.108
E x §ex (A)' , , 2 lﬂ25b ' .6.747_ ; d.47?ﬁ
E x I9 Q) B 2 CaEs 287 o‘.‘o',e_o
E'xAxC s o031 0,22 B vo}ébé'

Eiror e o : 136 ' - 1.69 B

(c)‘ Embcaiméht (g)= ,“" 2 '-\'3»6};', 2048 d;oés
CE X Grédé»(By* 2  ,  4“v"f’5.37 o 3;50v2v\ ‘0.010
,g;g:iQ'(c) ;  3j‘ _"v,2. ,. 4,651 s §-045[
iExéﬁyé ”l_    ;:4Ff.2&8’f l35:. i*%4ff

- Error .. o 132"
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Hypothesis Seven Restated._ Ther. are no 51gn1f1cant 1nteractlons

between the ’ embodlment and the

;.>

The same- three-way analy51s of arlance used to test hypothe51s
K / /,,
six also tested for interactlo s between the varlables., The

actors.sex,'grade; and IQ.
- ., v . B

data in Table ll 1nd1cate tha the only 1nteraction significant

at the'0.0l level:is between~ rade level .and embodlment rwhen gﬁ%de

and IQ are the blocking vari les. when consldered w1th sex, é%,

Py

: . B

grade just falls to show as gnlflcant 1nteractlon w1th embodlméqm.'
at the 0. Ol level of conflde ce.

The,hypothes;s of -no ‘in teraction withdembodiment is accepted-

- for sex and'IQ'butijudgment is.reservedvin”the.case of grade.

' ‘IV..THE EFFECTS OF SEX, GRADE, AND IQ

1Hypothe51s Elght Restated There is no 51gn1f1cant effect on-

”ﬂand (c) IQ

This hypothesiS'Was ‘ested by a three-way ana1y51s of

varlance for the three crlterlon varlables, total score, concept

. \

'subtest score, and quantltatlve subtest score. The results are

rreported separately for each cr1 _rlon 1n Table 12

~

‘On the totalutest,score, al ree*factqrs_are”showd'tor*

"_'have an effect whlch LS 51gn1f1cant at the 0. Ol level of confldence._n" :]7

AU . e ey

: On the concept substre, the effects of grade and IQ are shown to -
_4be 51gn1f1cant at the 0. Ol 1evel, but sex only at the 0. 05 level.

On the quantltatlve subscore all factors apbear to have a

' -51gn1f1cant effect only at the 0 05 level of’ confidence.a,j~-i’*



TABLE~12

SUMMARY OF ANALYSIS OF VARIANCE . S

FOR RESPONSES TO THE TEST AND SUBTESTS

P " @

source | df | Total | Concept - Quantification
'F Prob. f thu Prob. | - ‘Prob.
‘Sex: (AQ 1'3 9.62' b‘\.‘;p\ozx 4.55  0.037 »s‘.4:o. 0,024
Grade- () | 2 13.67 o.od\o\: '16.63 0.000 | 329 0.044 -
19 ) L 13.;3d' 6.001 | 11.69 0.001 | 4.84 0.032°
A x 1_3,. o2 | 1.,101'; 0.340 .o'..23' 0.795 | 1.56 .- 0.219
.'é-x"c | 2| 196 o0.149 | 1.23 0.300 | 1.4 0.233
axc 11 0200 "0\.'98‘5‘ | 2.48 0.120 | 1.42  0.237
‘axBxc| 2] 0.17 0.845 |. 0.99 0.378 | 0.5 ot780 -
Error '60_‘ B

U

On the basrs of the analy51s reported above, the hypothesrs

v

is. rejected for each of the factors on the total score It dld ’

‘

make a dlfference to the total test score whether the subject

l

-was' a boy or-a,q;;&y whether in grade one, two, or three, and

whether hlgh or low 1n general reasonlng ablllty. B

These dlfferences in performance are ev1dent 1n Table 13
. . FRE ,..

A M o & . RN . .
b -whlch glves.the mean on each crlterlon measure for each grouping oo

.r of subjects, and 1n Table 14, whlch glves the means for sex and

' ‘IQ grouplngs nested ln grades.; Elgures 2 3, and 4 are graphlcal 8

‘ ) v
'

‘~representat10ns of*the means<1n Table 14 for the total score on
:Fthe probabillty test and the two subscores- -on\each'cr%terlon.r ,;

e -

e .
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iy

" on probablllty test achlevement

/

measure glrls outscored boys, grade three scores were hlgher than

r

13

those of grade one or grade two subjects, and the hlgh-IQ subjects

scored hlgher than the low—IQ subjects. ‘ e
- . 4‘?. - B

-

ﬂypothesis Nine,Restatedﬁ There are’ no slgnlflcant xnteractlons_

between the 1ndependent varlables sex,’ grade, and;IQ'and the’

L N ] : ] ~

crlterlonvmeasures~1n £he test. K

-7

The analy51s of varlance summarlzed 1n Table 12 1ncluded .

tests for 1nteractlon effects. No 51gn1f1cant-1nteractions were

v

found between the!variables. The lowest pr bablllty a351gned to ”~*‘g

A"any of ‘the 1nteractlons is 0. 120 for the Sex x IQ 1nteractlon. : ’ﬂ

..The hypothe51s is therefore acaepted., Sex,lgrade, and IQ dld

: not 1nteract with- one another to. produce any dlfferentlal effects

.‘“_‘ ”*,ﬁy‘ N S et

| . UFGURE 2.
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v RATIONALIZA’I_‘ION USED BY SUBJECTS
)

-
subsequent questlon,

: R
In addltlon to the foregoxng questlons and hypotheses, a
arlslng from the’ thlrd purpose of the
4 : L

probabllltyttest, was asked

.

. T4
What ratlonallzatlons are given. by subjects for thelr
responses to probablllty questlons>

Are there any observable
trends related to grade - level’ -
oo .\\g'

As 1ndlcate9 in chapter 3,

v .

N

6’
thelr responses 1n one of three Ways.

subjects were found to ratlonallze
(b) by reference to color preference,

(

(a) by correct reasonlng,

pOSLthn, or quas1—mag1cal

These categorles applled only to
' concepts.

esponses related to
\.
When asked for: reasons for their answers to the
quantlflcatlon questlons,

v’

thelr answers.

only two subjects attempted to.?xplaln
One was a second

/
—grade glrl who attended closely
to the relatlve frequenc1es of the favorable color.. ;ae other
was a thlrd—grade boy who ‘was reldctant to make:pyae?ctlons |
about events whlch he percelved to.occor w1th random and uncertaln
frequency.i |

For example, when asked to predlct thé

number of tlmes
that the 2 3 -1 block would turn up red out of six rolls he replléih
"You couldn t tell really,

as 1t could be red every tlme 1n one
lot of throws and not at all in another lot"
a commltment he sald "Three tlmes"

When pressed for
faces are'red'

3

and gave as his.reason “Three
Frgm these and other comments,

B B

4the experlmenter
judged thlS subject to be well in’ advance of hlS peers 1n
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understanding probability céncepts. . o

The main analysis 'relating to the‘subsequent question;mthen,
..concerns ‘rationalizations for concept responses. Table 15

. . L . (8
cantains ‘fredtiencies of the types of rationalizations given for
responses to items about allfconceptstexceptrthe‘first ongl

events in a sample space. As outlined.in chapter 3, subjects

. were not‘required to explain‘the-basis for their responses'to
1temf one, two, and three of the test..

- In a- number of cases a subject gave a correct ratlonallzatlon
e?enbthough his.actual'response may.have been incorrect.» This
d&as.particularly'so with items reiafiné to‘the'fiftn concept. and
accounts for an apparent dlscrepancy between the percentages.
glven for thls concept in Tables 6 and 15

A number of.trends'are’apparent.-~For'four of the fiVe condepts

an acceptable ratlonallzatlon ‘was glven more than 65% of the tlme

/ .
‘ w1th the whole/sample. Except for‘the‘fifth concept,vgrade three .

e subjects;rationallzed-correctly more than 95% of the .time.  Color
- TN I . ’ o ‘ R ’

1:f:preference}:position,.and'qﬁasi-maéical.reasons‘seemed to. be
- : . ‘v,)“ ) 1 .

”f}p'evident:only 1n grade one and two subjects (w1th one exceptlon)

and then only regardlng concept two to any marked extent.

Concept flve proved to be the most dlfflcult for all students

at allze thelr respon&C}

K

_xamples of Retionelization

N

- The followlng are some examples of ratlonallzatlons used
by the subjects.' These are grouped accordlng to the concepts

for Whlch they were glven and are referred to as types (a) or: (b)




Y

v

.

TABLE ‘15

BY GRADES AND FOR THE TOTAL SAMPLE

4

.

. . FREQUENCIES OF RATIONALIZAT;ONSRESPONSES FOR_CONCEPTS

. Corncept

A'Type'of

.| reason given-

1

Grade (N=24)

- 2 .3

 Tota1 sample
(N=72)

n %

;2. Most. %
favorable |
event -

3. Most

favorab}é 

sample space, b

-

4. Equally -
" favorable

3”;5{‘meossible

event . ...

sample space-| - - b

‘12, .13 .23

10 8 1

18 23 24

14 15 | 24

. 48 .67

19 26

65 90

53 74

17 Coe3

il 40 e -

’

88




Most favorable event;

,' (a) Subjects most often responded that there was ‘more of the
selected color, or. they counted segments, faces, or counters and

concluded that there were numerlcally more of them of that color-"

.than other colors.
, - . N
(b) Those responses categorlzed as type (b) 1nc1uded the

VfOllow1ng reasons,‘each of whlch 1nd1cates what the,subject
. : <
appeared to be attendlng to- "I llke red; It' s my favorlte

color" ;"Blue w1ll win because it 1s my second favorlte .color™, R

R

A'and "It s ny (or the)®*best color"

* . Other reasons whlch were not related to a color preferencev”
.‘1ncluded "It s the- flrst one" (from a- subject ‘who chose the
"dev1ce nearest to hlm),ﬂ"It s faster" (from one: subject who

'attrrhuted thls tralt to the color red), and "It's llghter“‘..

.(from another subject who thus explalned why the yellow 51de of

the block would occur most dften)

rv‘ o Most favorable sample‘_pace. ¢

4,4 s Do .

2]

- ;'1. (a) Subjects tended to elther give the correqt ratlonallzatlon

L for thlS concept or glve no reason at all. Examples were: "Each
> o g
color has two" Q"There are twd of each" and "The colors are all e

Y

even (or equal)" One subject 1ncorrect1y selected the 2 3 -1

o devlce and . reasoned "It has all the colorS" ‘He appeared not to




it (the yellow.markef) wouldn't get»tc"mcve‘at ali;"

90

‘Impossible event. , o o o - Lo

(a) An example of cbrrect-reaéoning.wasv"There's ndtyellow,
: . R A g v : .

/

t

-(b),Examples'bf_falSe reascning were "I‘aon't like yeilow,

it always loses" -and."Blue cculdn't,w;n~(selectihg the 1-2-3

e - .

-~ device) as'there‘sicnly cne'biue". "In one case a subject selected

- items related to this cOricept were correct in their rationalizations, .

‘the 4-1-1 device and explained'"Oneicdlor,can win and two can. lose".

Certaln event. - e o L : o | !

"

(a) Most subjectS‘who gave reasons for their responses'to‘;

rand also in their responses. A'typicallresponsetwas "It's all red,

" so only red would 9o, it would always win". e . - ’

~ . o ‘ . . . f

(b) The one erroneous reason glven was related to color M R ,§

;. preference which‘caused the particular subject to select the

‘_lm441.aevice and explain FRedeOUld always win because it's my

favorite cblor".

Concluding Stateméht:
: Although thereqis'6ften.considerable'ihterest‘in “eircneous“'
rationaLiZations ﬁsed by children; and ihdeed much'can be,learned‘~

frcm them; the researcher was 1mpressed by the quallty and the

frequency of sub]ectsv,correct ratlonallzatlons on most of the o

concept 1tems in the probablllty testv‘:On*the average,:?S% of




. ' o B . T,
, s - .
- | " VI. SUMMARY °

_ Chapter v contalns the results of answerlng three questlons
and testlng seyen hypotheses assocrated wrth.the'four'major
'?purposes of . the present study -

* The flrst purpose of the study was}to-determine'whatw
.percentagezof students -appeared to have an. understandlng of the
51x bale probablllty concepts...It wasfround that over 74% of .
"subjects in the whole sample showed an understandlng of five of
the six concepts ‘ Over 92% of the grade three subjects showed
‘such understandlng and there was & general 1mprovement in
;performance eV1dent as age 1ncreased ~The one- concept that
recelved‘fewest correct responses 1n all grades was number flve,_‘

. ¥
1mp0551ble event. The next poorest response was on concept

'number four,-equally favorable sample space, whlch"was correqtly”{

1dent1f1ed by 74% of alf’the subjects, but on;y‘hyﬂseiiof the .

grade one chlldren.
When the rate. of.re ponéé'wasvfompared to:

.

expected from purely randor responses, 1t wasg found that the

chance at the 0.01 level of confldence.. : ' <
The second purpose of the study dealt only w1th quantlflcatlonyc

of . probablllty Scores were much lower than on the concept 1tems,

.\)‘a' 1

an average of only 42% of subjects responded correctly on the

‘quantlflcatlon 1tems. \Grade three subjects performed 51gn1f1cant1y

,'better,than grade one or two subjects. No dlfference WAS found

o .-

between gradefone and two scores on elther subtest

[

b
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There was no srgnlflcant dlfference between scores on three

'dlfferent probablllty settlngs (2-2- 2 ©3-2- l, and 4~1- l) but ras .

" the number of trlals in the sample space 1ncreased the number of

correct predlctlons decreased

The third purpose of the study. was to examlne the effect of

VxA

embodlment on puplls responses to probablllty questlons No
51gn1f1cant ‘main effects were found due to ‘embodiment at any ‘of

the grade levels No 1nteractlons were ev1dent between embodlment

LN

- and sex or IQ but judgment was reserved in the case of 1nteractlon

.

between embodlment and grade.
The fourth purpose of the study was to 1nvest1gate the effects

of sex, grade, and IQ on the crlterlon scores. Slgnlflcant effects

-,were'found at the O 01 level of confldence for all three factors.'

ltgroup scored hlgher than the. low-IQ group There were: no inter-

zonly 3% of subjects offered reasons for quantlflcatlon responses

fGlrls were found to score hlgher than boys, grade three subjects'

!

'h.p“scored hlgher than those in grades one and two, and the" hlgh IQ

FS
¢

s
;

actlons between sex, grade, and IQ on probablllty test achlevement
ey

B

" The flfth d1scuss;on in chapter 4 related to the R "'\sr

ratlonallzatlons used by . subjects to explaln thelr responses.'

\

- while over 85% of sub]ects responded on four of the six concepts,

.and 77% -and 56% on the other two.~ of the ratlonallzatlons glven,

v

an average of 75% were correct across the whole sample, whlle 93% '
of the grade three ratlonalizatlons were correct.

In the neéext and final chapter, the study is summarlzed in

terms of its purpOses, the 1nstrumentat" n and pr0cedures used

\ o




and the analysis of ‘the results. Implicat;dns for teaching,
curficuluﬁ design}rghd further research are made in conclusion.

- . . ) . o

93



. cHapTER 5

SUMMARY, DISCUSSTON, IMPLICATIONS, AND RECOMMENDATTONS -
o I: SUMMARY OF THErINVESTIGATlON<4

_ e i ,
The present study developed from a need for more: 1nformat10n

about young chlldren s understandlng of ba51c probablllty

notlons It is w1dely accepted that the elementary school

/

’currlculum should 1nélude toplcs on probablllty in order to glve

’/ .
chlldren early xperlence in deallng w1th degrees of uncertalnty

o P .
and»touzjepare them for later studles in statlstacs“ Accordlng

to Ausubel (1968), meanlngful learnlng experlences can only be
,constructed on- the ba51s of the learner s ex1st1ng knowledge .
.and understandlng. The flrst task for a currlculum wrlter or‘

@

‘a teacher is to ascertaln the level of readlness a learner has

.

for a toplc f v”' oo ’ T .
. ) ? . . :
The maln purpose of t;£ present study was to 1nvest1gate

young chlldren s, readlness for 1nstruct10n 1n probablllty by

Y

determlnlng how well 31x hasxc concepts were understood by

chlldren in- grades one, two, and three A sample of 72 puplls

WaS chosen, 24‘;n'each grade, and a test was admlnlster”'_to'”f

each one in an 1nterv1ew wlth the researcher.' A. game wa:

hemployed in the test 1tems as a motlvatlng agent and to encouragef
'Jy-subjects'to max1mlze thelr responses. There were 21 questlons .
deallng w1th ‘the ‘six concepts.’ In addltlon 18 quantlflcatlon

°

,questlons were added and subjects were asked to give

Y



B

< N . -

_-ratlonallzatlons for each response. The materlals and apparatus

V ' . . .
_used ‘in the study were spec1ally constructed S0 as to represent T

'eaq 1ve probablllty settlngs in three embodlments, spinner,f S e

®
'nd box. Thls allowed for testlnq for the effect of

I3

» embodlment on subjects ‘responses.
" Atest- retest rellablllty check on the probablllty test

"gaye Pearson product*moment correlatlon coeff1c1ents of 0. 837

0. 796_ and .0 753 for total and subtest scores; all were

-_51gn1f1cantly dlfferent from.zero at the 0. Ol level'. |
Analy51s of the'results was organlzed 1nto flve sectlons

corresgondlng to.the four purposes of the study and a report ‘:;r v'.' ,An_h

105 the ratlonallzatlons used by subjects.‘ Three questlons were

asked and seven hypotheses were tésted A brlef summary of thev

main flndlngs ‘1s now glven under five headlngs.

_ Conceptsf
four of the 51x concepts‘tested were understood by ‘at least»
'_'75% of the subjects ‘in each grade.’ They were. sample space
uevents, most favorable event most favor ’.e.sample space, and

- certaln event;‘ The other two concepts, equally favorable sample_'””

;ffﬁffspace and lmT0551ble event were understood by 74% and 50%.'

’respectlvely o

°tal Sample. f?hé._fff’*’

. - : C S »
1tems were 51gn1f1cantly greater than was attrlbutable to chance.-

anntification

L a . . s . o ’ A B

. The quantlflcatlon of probablllty proved to be less

\

‘understood than the concepts. The average correct response RS

"rate for all subjects on the 18 quant1f1cat1on 1tems was 42%
e . . // . A B N

o
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"There ‘was. no slgnlflcant dlfference in scores due to dlfferent
‘probablllty settlngs but performance decreased as the number of

'/trlals in the sample space 1ncreasedr£rom six to twelve.

- Embodiment. - N L .
’ RN ‘ ' f( : o :
No - 51gn1f1cant effect was found due to embodlment at any

. T\ ' ‘ '
”,grade level and no 1nteractlons were eV1dent between embodlment

&

and sex or IQ.

1.Significant Factoigs Lo C "

Sex, grade, and IQ were all found to have s1gn1f1cant effects
: on the total test score. Glrls scored hlgher than boys, grade -
three subjects sco;ed hlgher than those in grades one and two,,v

vvand “the hlgh IQ group scored hlgher than‘the low-IQ group. Only
_grade and IQ had 51gnyf1cant effects on the concept score and no
:,1gn1f1cant effects were found on the quantlflcatlon score. No

s 1nteract10ns were found between sex, grade, and IQ on any of\the

'crlterlon measures.’ ' o "

St i oo f,a:‘_;h o fft:k.';.':; l?e«" "x///i..:

. RationalizatiOnfff o ": ‘: h . ;v‘Vaif o biﬁf'<- A

K3

tf=when Subjects,were'asked for thelr answers to the test
.questlons, one of three types of responses was’ glven- (a) a

»correct explanatlon based on the proportlons w1th1n the 2 w;,-*h \

3

2~~probab11lty settlngs 1n questlon, (b) ‘an erroneous

. explanatlon 1nvolv1ng'the subJect s color preference, the p051tlon' R
'f~0f the deVlces, or qua51—mag1cal propertles seen in the 51tuatlon,; R
,'or (c) no answer, or an 1ndlcatlon of hav1ng no reasdn or of not S

dmowing.
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Cons;derlnq all of the- concept 1tems, an”‘average of 80% of

v

‘subjects ratlonallzed with type (a) or type (b) responseS\ Of'

these, 75% were torrect for the whole sample and 93% were-
correct,for.grade three. Samples of ratlonallzatlons glven for
’ . - . Yo - . . P
the responses for each concept were 1ncluded with the report in .-

.

chapter 4 ' Only two subjects gave ratlonallzatlons fori“ ST e

» quantlflcatlon responses Most gave no reason for thelr RRoRERY
'PredlCt¥On$@0nnthesefitems,l}j?> -
- 'IT. DISCUSSION OF THE FINDINGS - .-iv

_CbhceEts T ".. o -i'i ’ 'iv"' o ﬂ_“».p

4

The first concept, events in. a sample space, presented
9

‘_'llttle problem for any of the chlldren.- The researcher found -

"; that most of the subjects were almost puzzled that such an-_‘_' § ‘E'-'p‘,°.

.

obv10us"'questlon be asked as, for example, "What color could ‘;l,-

: LN
#

~ 'I get lf I spln thlS sp1nner°"‘ Once the meanlng of the questlon

T

‘»Ulwas graspedlfand that sometlmes proved to be the main problem)

almost all subjects readlly supplled the correct answer.: Thef

r- s

chlldren in the study were able to recognlze all the p0551b111t1es ‘

B 1n a sltuatlon when they understood that thls was what was requlred ‘

‘ j,;‘ L
'.of them ' 5 <.
S of

‘ ' o ' Comee LT : Lo FRRPR
: The second concept the most favorable evé‘f‘\Was Understood - ‘.8/..‘

\,by 33% of all the. subjects "and’ by 98% of the thlrd graders.p Most

4¢ﬁof the chlldren 51mply selected from the three colors present the

L\

hcolor that was most plentlful.' Thls meant countlng the number of o

: sectors on the splnner, the faces on the block or the counters g; @f’f“‘
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K “

~
>

. . T @ . 7
in;the-box that were of, 'each color.llEleven of the twelve subjects

.
who responded 1ncorrectly were in grades one and two and selected

. -

thelr favorlte color or the closest one to them, or chose on the

ba51s of 1mputed advantage of one color over the others.
iTherthird concept, most favorableisample space, wa's»

understood by almost all the second and thlra graders and 75%

of flrst graders.' In the 1tems relatlng to thls concept subjects

FS
Y

were presented with three probaglllty settlngs, for exampleﬁ

2-2-2, 3 ~2-1,. and 4~ 1 1. 1t appeared to be relatlvely easy for

outcome, 4 141 and BLUE 1n the example._ It made little

,'r,

,,_dlfference whether the settlngs were: embodled by splnneréh blocks,

or boxes. The main- ratlonallzatlon glven by subjects concerned

n

the relatlve amount of the favored color. W1th~each embodlment

subjects were able to count dlscrete unlts of each color, make

- . +

comparlsons of the amount of . color, and make thelr ch01ce on

[

that basis. 1n each case thelr reasonlng was ctrrect there
\

"belng an equal number of unitg (51x) in each settlng and dev1ce.

Subjects 1n grade. three often verballzed thelr reasonlng in

e

clearer terms than the researcher had‘expected.

The fourth concept, equally favorable sample space, was»

hfthe second most dlfflcult for the Subjects with an overall correct _

response rate of 74% Thlrd-grade subjects (92% correct) had v
PRI
llttle dlfflculty selectlng the correct 2 2=2 settlng, but many

-

of t* rade one and two chlldren baulked at ‘the three 3—way

N : - ’ ‘ [
» . . .



comparisons ,that’confronted them. -For some of these children

the exact meaning of "fair", “same chance", or "equal chance"

s

‘may not have been clearfwhen there were three possible outcomes.
This was'indicated‘by several  subjects selecting two of the

/ . devices which had the same amount of one particular color.

.These .responses serve to'emphasize the need for extreme care N

when using verbal instructions or questions with €--and 7-year.
‘ 3 . , ' SR
olds. The same problem was not encountered with the third-grade

’ ’ .

Nﬂ,subjects.i '-_ . ‘ - AN
o ﬁThe'fifth concept, imbossible Jvent, was hy»far the most
. difficult for‘all subjects. The grade one response'wastno
better than a chance response and only 67% of grade three
@i, subjects responded correctl; : The most common incorrect'
response was the selectlon of the 3~ 2 1 or the 4-1- l settlng
{or equlvalent) and 1dent1£1catlon of the one- unlt colorxr as the;
-1moos31ble outcome. To ensure that the sub]ects giving these
responses were not just confusing "1mp0551ble" with “unllkely“
the 1nvest1gator always repeated the questlon.w1th empha51s on ;
never w1n" and always 103e" ‘For more than half of the grade
one and two subjects 1t made llttle dlfference, the two»words,
lmp0551ble and unllkely, appeared to suggest the - same 1dea.;
T R\\hlrd“ofvthe‘grade three puplls also saw no dlfferences.
Several\subjects selected the 6-0-~0 settlng in the r "esponsr
and nomlnated as: 1mposs1b1e outcomes the colors w1th no

representatlon,ln_the settlng. AThe investigator accepted_such a.

response as 1nd1cat1ve of an understandlng of . the concept 1n

<a
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‘question. This Judgment was.generally confirmed by later askingv
the subject what would happen in .the game if 'the 3-3-0 device
" were used. . Except for one case (no respo;se), the subjects .
responded in terms of one event never occurring or one color
(or marker) never Winningrf
The final concept certain event, was correctly understood by
85%’ofiall subjects, and by 96% .of the third graders. The
3 responses were usual -y given quickly and subjects often reacted

as though the questions relating to this concept were’ "obvious"

‘as w1th the first concept: Few of the subjects had difficulty '(5

N

understanding the meaning of the questions. The incorrect

: responses generally ‘came from some of the same subjects who

were wrong on the concept five questions, and for Similar reasons.:

a

For example, the 3-2-1 or 4- 1-1 setting was selected and BLUE
identified as. tne certain outcome. The ideas of certainty and
likelihood were apparently being equated by these students, '_ , o

- : { .
this tendency was not shown by any of the third: grade subjects.'

Quantification
Subjects‘ responsesvon the qu 2tification questions indicated
. a low level of understanding o the relationship between the

o

proportions in the- settings and the chances of the various

»outcomes. The numbers of correct responses made by. grades one
and two were not. 51gnificantly better than chance. The ,
Signiflcantly higher scores by grade three subjects, -.even though -

fstill only '50% were correct, suggest that grade three~1s the

~earliest that !bch quantification 1deas should be introduced
é v
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: There was llttle dlfference in the number of" correct’ responses

s

due to the probablllty setting, but doubllng the number of

B Lo
trlals (from six to’ twelve) resulted in more than a 50% drop ln o

s

correct responses. ' . »

Embodiment | ' - ) L E | :d. .

The probablllty test was arranged so that the subjects answered.
thirteen questlons in each of ‘the three. embodlments, spinner, : ot
block, and box.i No 51gn1f1cant dlfferences at the 0.01 level
were found between the mean scores for these embodlments for :'_ o “p
any of the grades. Thls‘was dec1ded us1ng the conservative

'probablllty of F in a unlvarlate analy51s w1th embodiment, as ‘,1:

a repeated measure.v Using a three—way anal§51s with sex,'grade;' ‘

and IQ as blocklng varlableslln pairs, no slgnlflcant 1nteract10ns.
were found between embodlment and Sex or IQ' Judgment was
reserved: in the case of 1nteractlon w1th grade as it was
51gnif1cant when blocked w1th IQ, but not . 51gn1f1cant when"”

‘blocked with sex. .(Both probabllltles of'; were. close to 0 01.)
_ThlS meant that subjects responses to embodlment tended to vary ' //
_accordlng to their grade level This varlatlon is shown in Table' ‘/
16 by the rank of embodlment responses w1th1n grades. The grade"///

" one’ subjects resoonded correctly to the box embodlment 17% more .
Foften than to the block, and 13% more often than to the splnner.

The grade three subjects, on the other hand _responded correctlw

bto the splnner embodlment 9% more often than to the block and 8%’

. mmore often than to the box*embodlment. The grade two means were -

in the order box, block, and splnner Wlthln a- 6% range.
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: <v.. . TABLE 1l6-.- . I
" RANK .OF EMBODIMENT RESPONSES WITHIN GRADES: ~ '. '~ " "
_’Embodiment\. " Grade 1 Grade 2 : "Grade 3°
. " spinner = . 27 03 S
CooBlock . | .03 "
¢ s S B <

A pOSSlble reason for the. grade one preference for the box

embodlment 1s the easler task of countlng dlscrete objects.~fﬁ;ﬁ
rather than proportlons on a'drsc or faces on a cube. Manyvofh;
the early number act1v1t1es at school 1nvolve counters,bthls’
woﬁld predlspose younger chlldren to’thls mode.of countlng

o

' By thlrd grade, subjects had galned greater ablllty\to count_'

A

and reason about non—dlscrete 1tems that were flxed in thelr

patlal relatlonshlp. R o i v R -’;'J ~

‘:Significant ?actors

.L M_ The findings of the'present study_agrée uith,those-of
earller studles that grade (or age) and IQ are- 51gn1f1cant _f‘ - -
factors -in responses to probablllty questlons. There was a
hlghly 51gn1f1cant dlfference (p<b 001) between the grade three

performance and grades one and two on. the concept and total

scores, but 11ttle dlfference\between grades one and two on any
¢ o

. of the crlterlon scores. Thls tends to 1nd1cate a- substantlal : s
“inicrease in understandlng of probaglllty concepts in. chlldren _n

‘ ‘as they pass~through grade three, about age—8 years. According



nfto Plaget s theory, thls jump in understandlng is the beglnnlng
- RN

of stage II development, proposed by Plaget to begln at around

"‘seyen.years.

Vin the present inyestigatron,lsex'was.a signif;cantjfactor ;‘
in the total test‘soore but not rn”either:of thedsubscores.

'éiris scored'higher thaniboyston 51; criterion measuress and. N

'fwithin'most IQ and grade groupingsr . :
: Onvthe quantifiCation'subtest, none\of.theifactors'was
‘>51gn1f1cant at the 0.01 level. vThq subjectsuinnall three.

o

“grades, of both sexes, and in both IQ groups found the »
'quantlflcatlon questlons unlformly‘d;fflcult,valthough grade

three scores were higher than(gradesnone>and'two,"as already
R mentioned.

Rationalizations

fhe main impression rormed‘by'the'investigator as'a reSUlt"x
‘ of thecsubjects rationalizations isnthat most of the‘chiidren‘
in the sample correctly.understood‘at least four‘of the ba51c
concepts”and“could‘express quite adequately'the'basis;of their
responses to~the probability conoept duestions. ‘The_absenoe ofv
rationalizations for.quantifioation.responses indioated‘that

' many SubﬁeCts had’little‘undérstanding of{the nunerical.

relatlonshlps between the probablllty settlngs and the

dfrequencxes-of the outcomes. Many responses appeared to be:

bguesses, although thlrd—grade subjects scored well on the 51n—’
» trlal questlons and may have heen at the thré%hold of understand—

.

1ng quantlflcatlon 4in sample spaces w1th a small number of events.

1
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R III. SOME IMPLICATIONS OF THE FINDINGS

\

\
\
\

For Teachers

From the dlscuss1on in the prev1ous sectlon -a number of

classroom 1mp11catlons arlse. The first relates ‘to the maln

l
flndlng that at least four. of the probablllty concepts were
understood by the majorlty of the grade one, two, and three
subjects. The wrlter would encourage teachers to provude

N

~experlences in probablllty 1n these grades (espec1ally grade

threeAq experlences whlch allow chlldren to become 1nvolved 1n :

the real world activities of dec151on maklng This is not too
ambltlous fdr young chlldren, for their vocabulary, -and -

performance 1n thls study, 1nd1cate they already.have begun to

—_—
"

'apprec1ate the uncertainty,ln many 51tuatlons Whlch they face.f

Hav1ng begun to accumulate 1deas about chance events at a young

3

age, chlldren ‘can ea51ly form 1ncorrect 1ntu1t10ns ‘which are
dlfflcult to alter,‘as W1lk1nson and Nelson (1966) found. As
"teachers, we need to 1nclude probablllty experlences in. the

to

lower grades that w1ll produce correct 1ntu1t10ns and so bulld

L a better base for ‘the more formal study of probablllty and

- statlstlcs in. 1ater grades.‘.

Further suggestlons can. be made from the wrlter s )
observatlons 1n thls study

l Beglnnlng act1v1t1es should anOlVe only sample spaces

' w1th small numbers of"outcomes whlch are ea51ly 1dent1f1ed by

the students as p0851b1e occurrences.

2 Comparlson and ch01ce responses should be used 1n1t1ally .

1047
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in preference to prediction responses. The probablllty settlngs

belng compared should have the same number of units to allow

1
comparlsons on the ba51s of absolute number Otherw1se ratios

1w1th unequal denomlnators are 1nvolved these are not handled

s

w1th any substantlal Sklll until later: grades.

1

3. Care should be taken to mlnlmlze mlsunderstandlng due

to. word/meanlng . The problem of communlcatlng ideas accurately
- is ‘ever present at all grade levels. As far as poss1ble, non- .

verbal methods and materlals that communlcate 1deas and command
actlon or dec1s§on wrth llttle dlrectlon needed from the teacher

<

should be used w1th young chlldren.

For the Curriculum

.

The present study 1nd1cates ‘that grade one, two, and three

2

_ chlldren have suff1c1ent 1ntult1ve understandlng of probablllty
yconcepts to form a ba51s for the development of spec1al
1nstruqtlonal unlts approprlate todthelr grade level'vaarly

| act1v1t1es in grade one and two need to prov1de 1nformal
consolldatlon of ex1st1ng concepts .and 1deas. From grade three
.onwards, unlts should prov1de a w1der range of. experleﬂéss and
actlvltles in whlch students are led to further concepts and |
lnto quantlflcatlon of . probablllty., |

;

. RECOMMENDATIONS FOR FURTHER RESF_':ARVCHY-'.A‘Q :

- No- attempt was made in the present study to test the
‘;‘fea51b111ty of teachlng probablllty tOplCS to grades one, two,’

' and three. The presen}: study was de51gned malnly to survey the
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field for understanding of six basic concepts. There are

main necommendations for further research: a repllc tion of the
study, with improvements, and  the develoPment and trial of\‘
'approprlate 1nstruct10nal units in probability for prlmary

}
grades.

One improvement in‘a replicatioﬁ study would be to use a
larger sample chosen from a wider" varlety ‘of schools. Changes
" could be made 1n’the 1nstrument to include the testlng of a“
further concept, unlikely event,tfor comparlson with the response N
‘tOilmpOSSlble event. . Special attentlon would need to be glven

to the wordlng and presentation of  these 1tems. Another
; .

suggestlon would be to use grade two, three, and four students

as llttle dlfference was found between grades one and two.; There

N

‘{may then be llttle dlfference between grades three and four" as

thlrd graders 1n the present study scored near the max1mum on

Y.

'bthe concept subtest.' Such a repllcatlon may, on the other hand,‘

give further 1nslght 1nto quantlflcatlon understandlng around

9 . b

that .age’ or: grade level. 7

Many worthwhlle studles have been done regardlng 1nstruct10nal
'unlts and methods approprlate to the senlor grades in the
elementary schooi. The 1mp11cat10ns stated in sectlon III of H\Sf

l

thls chapter lead’ to a recommendatlon for comparable research -

[
.

. and development at the junior grade level. ‘Wllklnson and Nelson' '
.(1966) gave six pract1ca1 suggestlons to those who would des1gn
probablllty unlts for elementary school chlldren. Shepler (1969)
lbproposed a sequence for developlng research-based currlculum

: materlals u51ng behav1oral objectlves and task analy51s.i Usiﬁg

TS
v
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a.combination of these guidelineS'(outlined in chapter 2 of

this report), and taklng the four concepts sample space, most

favorable event most favorable sample space, and certain event

as a ba51s, a unit. on probabil;ty shculd be designed and tested
with junior grades. T
Teachers -in- tra1n1ng need to be 1nstructed in recent

o~

-currlculum chaﬁzes. Teacher-preparatlon'programs and in-Service
courses need to include updated components related to the

teaching of probablllty in elementary grades 1f any 51gn1f1cant

1mplementatlon of the recommended changes in curriculum is to

occur. . = _ : ‘ o
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TABLE 17

FREQUENCIES AND RELATIVE FREQUENCIES OF RESPONSES ON
=4 . ‘ _ ; Mrahe

'THE SIX-TRIAL QUANTIFICATION QUESTIONS

‘Setting’

.Subject's

A 2-2-2 Co3-2-1 - 4-1-1
reSpon.'e R : . . . )

£ - rf E f rf | £ . rf

1. 9 o.0ds 8 o.039 3 o.o14
2| 94% o.461 ' 29 0142 g  0.043
3 ' 40'. 0.196 93*‘ 0.456 44 o0.210
a | 26 o270 25»:-_0,123‘ '. 50*  0.429

s 1 13 o0.064 19 . 0.093 34 0.162°

6 .| 220 o.108 . 30 0.147 30 0.143

- * correct responses (also modal responses in these 'caseé)'. s



TABLE 18

FREQUENCIES AND RELATIVE‘FREQUENCIES OF RESPONSES

ON THE TWELVE-TRIAL QUANTIFICATION-QUESTIONS

'Subjecf's'

response

Settihng

C3=2-1

rf -

rf.

rf

10
11

12

-34"
14
élf 
";1é"

59"

13

-5

9

-5

17

_.o.ozé't
0.156
0.064

J9.142 

0.083
0.271 -
0.032

_0.650
0.023 :
0;044} 
dfoé3

.0.078

i»

40

13 -

60*
12

14

0.029

0.034

0.196

' 0.039

0.064

p.294 ‘
0.059
0.069 -
0;034“‘
10;054'

.0.010

0.118

55

38

. ~14.

29%
J12

.22

0.014

0.024

'fo.oast
'0{181
oto3si’
. 0.262

‘sti
»o.;3§j'
0.033
0,057
. "0.043

0.105

* correct responses.

modal responses.

a
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: Pay-TV is a new industry in Canada, and much confusion c

" . ABSTRACT-

'~This'thesis"examinesfthe effects of different institutional

arrangements and supply structures in the television industry on the

N
use - and allocation of scarce resources. In particular, econ mic analysis

‘is applied to some "of the‘regulatory issues’ involving pay elevision.

K]
. ists/concerning its. potential economic performance and the type of

: wovernmental regulation it should be subJected to.

~the television programming market This includes an an

'ability of pay-TV to offer consumers a programming mix‘

Particular attention is pald to*the issue of opti al variety in

»ysis of the - .

corresponds to their preferences than the programming J_esently offered

:—by the advertiser-supportedxtelevision system. Current television pro- V =

5v7ram uniformity and the reasons behind the lack Of diversity is also i

\/.‘

'”evaluated B 'v,f'. E : -_‘ ) f‘i - p:f ':iv' '»“»';Fif~

~This thesis also concerns itself with defining a set of co?ditions‘w

‘in an. 1ndustry which might warrant government regulation from an ecd-

Y

' nomic viewpoint Because regulation has become so prolific in our econ-l

omy, it is very important to develop a general theqretical framework inf}A

\\v

‘_which to evaluate its rationale. Justification for regulation will be

v based on the ability of the regulatory process to improve resource '

7-efficien¢y in an industry. This framework for regulatory Justification

is then applied to the pay-TV industry in Canada to determine what type

of regulation the pay-TV industry should be subJected to.-“

(LU, . ! T

'inf

hat - more closely S



. ‘ . .v.\
(;t is dlscovered that although government regulatlon cannot bebl‘

, expected to 51gn1flcantly improve the economlc performance of the pay- TV

‘1ndustry, regulatlon is polltlcally 1nev1table because of the potentlal

‘ effects of ay—TI on the current broadcastlng system, consumer equlty,

\ -
B

- and some © the cultural aspects of our s001ety. N
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o GHAPTERT - . R 5

S fImTRODUCTIoN- L B
. Regulation can be- defined as "the codification of modes of beh@VIOIJ B
for-indiVidual agents directed at maintenance of the social system 1,In_";

L@ &

other words regulatioh Places both insentives and restrictions on deCi;yf
Sion making units aimed at 1nducing these units to perforp in a desirablé'y

~ manner Regulation is thus aimed at controlling or directino behaVior 3 g
| . The role of economrc theory, on the other hand. is to 1dentify th%m

important determinants of economic behavior so that hypotheses canvb%
Y

formulated concerning their relationships and impact on the various {i

-

aspe ts Ou performanoe Thus, although reguiation of industry is a; so-‘”'i
¢ 63

o
-cial phenomena, economics has. much to offer in the formation and evalua—<";

. -
~ i PR

. L S B ' ' - -93;‘.’
- More speCifically, economic theory can be. utilized in analyz1ng the -,'_
- ) ?a . L

'5effects of regulation on the use and. allocation of scarce resources, on L

tion of regulatory polic1es. ;l* R '\l l. | f ' U

;the institutional structure of tLe economy, and on the 1ndiv1dual agent .
~in the economy Economic theory also prov1des principles and behaVioral
rules that 1f followed will produce optimum results (using Widely_”

/ v N . . v o
-f-accepted criteria of optimality) ' ' S '

ul_The,purpose'of‘tj e51s 1s to apply economic analySls to some of

m.the'issues inVOIVed" vernmental regulation of the pay-TV industry
ﬁinfCanada‘ Because little economic literature has been generated on’ pay-‘.vff
1TV muoh of this theSis involves an‘ identification of the maJor issues

- and a delineation of the relevant variables invdI;ed\:-afnecessary step ~

4 R
--\ - .

before a rigorous economic analySis of pay—TV is possible Particularl



L

e e T

v

:attqpmron w1ll be paid to the 1ssue of oﬁ%ima& variety in the telev1sion

y c
- programming market as this appears to be a crucgal issue in the debate

1& . &] ; o _‘6-'&“"

fover paymTV _ : e s

. . . Ty - . . " k% Cl
g \.‘) . J? . . . Z o AT
Because this analy51s is eqonomic in nature (1t is esSentially im—

N ¥

perv1ous to many of the politicaI‘ legal and administrative con51dera-?:

7_ tions which- normally form an 1ntegral part of any regulatory policy) it

in 1tself 1s not 1ntended to lead to the operationally ideal regulatorx

ws

policy{ Rather, it serves to isolate the areas in which economic analySis

Ce

f can ‘be useful in determining the optimal regulatory policy stance._;

iy - ATV

The prescription of a purely economic ideal solution de81gned to

(4

"..achieve the de51rable economic performanca goals w1ll also ‘allow for a

S

| measurement of the costs of deviating from this 1dea1 to achieve the non—

"economic performance goals In other words,.it can serve as a benchmark

'[ in asseSSing the economic costs of ach1ev1ng any polrtical obgectives’Q

when 1t is compared to the actual regulatory policy adopted

~cﬂ} i Some may question the appr/xriateness of applying the type of econ-.,{

omic analysis presented in this the51s to the telev151on industry The

economic theory presented is largely based in the context of the efficiency

t

of the market system and some may argue that the concept of telev131on

K . e

broadcasting in- Canada,»as established by various pieces of legislation :

- and Jud1c1al dec151ons, is one of public serv1ce de51gned to meet politi-il

‘a

oal obgectives, and not as an. outcome of the market place. However, i

——

‘ telev1saon programming market certainly does ex1st with both(\upply and

demand components, and political obgectives can’ s1mply be viewed.as

1nclud1ng those goals which the market fails to attain thus requiring

government manipulation of the market to allow for tg§1r achievement
The telev151on industry, and in particular pay—TV 1ends itself quite

readily to economic analy31s in a market context :,‘ -l‘ ;'7 ' .'-



. commencement of writing regulation of pay-TV was a timely issue in
: b

S

The“first question which should be answered in analyzing any type

v .

of regulation is: should the industry be revulated in the first place'P

v

‘-‘The Justifications for government régulation if any, will then deter -
fmine ‘the form which regulation should take . The author suspects that

b

" sometimes government offi01a1s do not sufficiently consider the Justi— .

_ fications for government 1ntervention in a. market but begin by first

L

asking how should the - industry be regulated7

Within this paper I w1ll attempt to develop a- framework for the

~ economic Justifications of government regulation Although Justifications§.

H

for regulation are politically determined there are certain conditions

which can’ Justify government intervention in a market solely on economic

grounds The pervas1veness and importance of regulation 1n our economy .,

Justifies a rigorous economic analysis of its rationale i,t,)Jf :_j -_'“?"

The pay-TV industry was chosen for this thesis because at the .5”'3

’1

o Canada The unfortunate aspect of the pay-TY industry from a research

A\

'print of v1éw is that its limited experience as an. industry forces m'\ ;' .
-.lresearch to- sometimes rely ‘on. speculation and inference a procedure f

- which.maytlead to error ‘in analys1s. In addition, the lack‘of sufficient
| empirical data makes a. rigorous analy31s of the 1ndustry and prediction

of potential economic performance very difficult R ’._ "%1

- There can- be little doubt that pay-TV is‘potentially very important

~'to our society Altnough pay-TV has only been(ﬂmplemented in a,relatively

few cases ‘to date, there is a,very good chance that someday pay—TV in

the absence of restrictive regulation will offer subscribers in most o

four large metropolitan markets a diversity of services.- In;the_wqrds-ofﬁﬁwf
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Canada's Minister of Communications Jeanne Sauve, "the establishment of o

:'ypay television service on a

.7

’supported television system;

large scale is inevitable "li-

andﬁayy'type of:televisionfmedia;is'import—p'

ant because of its prominent effects on the pOllthal, social and

'economid aspects of our society.' The media pPlays. an 1mportant role in

-home has telev1s1on,sen

of television daily? T&levision has a pervasive impact on these people.-

w

o

. \J

-

and the average person Views several hours.?ﬁ;;'r~

The

Pay-TV Industry N

~ o~
s

N

In this first section the pay—TV industry will be defined in terms

‘of its operations history,

_:and instltutional env1ronmen

. ,reaction to pay—TV in: Canada will also be discussed ;; »»';‘s':

: 1Canada Dept of Commun
Speech By ‘the’ Honourable J

ZApprOximately:§7 per cent éf,caﬁadiaﬁ Homes hz‘i:_\}'ge_*te-l'evi'i‘Si"o"n'.'s','e'.l:.,s'a.s'..."'i o
1976 $ ' y |

‘reported” in the 19 5. .
(OttaWa' Supply and Service

3Daily/t lev131on viewrng per househpld in Canada averages about:

6 hours 11 minites, see E, S.,
tudies on . Broadcasting Syst

potential growth: and desirable characteristlcs..flh

_'Beforevg regulatory policy can be developed, a knowledge of the techn1cal°

P

t df the industry is necessary The political e

*

ications ”Pay Television“. Notes fbr ) .,fng"' :
h\ .

eanne Sauve, (Ottawax, 1976), p. Qi T

Hallman Broadcasting iananada Case
ems (London Routledge and Kegan Paul

19?‘7),p 3. /

. . L . e “ .

A -

',‘:

our society in dissemlnatingzideas and information Almost every Canadian-_g“i
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. Definition of"Pay-—TV e . L

. .
N -

Per-program or éer-channel charge

o
Pay telev131on as ;ts mame suggests, is a system 1n whlch _Viewers

":'pay dlrectly for elther each indiv1dual telev1s1on program shown’ or for
. G

) access to addltlonal channels. Thus, pay =TV cnifts part of the flnanc1ng

"
3

of telev151on from. advertlsers to cpnsumers and "introduces the box office

N

.. concept into telev1s1on "4 Pay~TV prov1des additlonal or spec1allzed
.'programmlng to viewers who-are w1111ng to pay for it.

Tt appears that 1n1t1ally a per-channel charge will be necessary 1n

‘,Canada in. order to generate sufflclent,revenues to make a pay-TV System

' flnanc1ally v1ab1e ' However, a per-program charge may eventually evolve'é?j,

,tQ allow the,delivery of programs that cater to the tastes of small v1ewer
groups.” . Coe , iAA B |

How pav—TV Wworks ‘5

Pay-TV is normally dellvered (or "plggy—backed" as they say in the -

,_vlndustry) oVbr cable, although.lt can be 1mplemented in .an over-the—alr

-

o system or even transmltted via satelllte (the satelllte is the ultlmate

in delivery systems, reception by a household 1n Such a case could be
t

.through a dlsc—shaped sphere attached to the roof and connected to the

Vtelev151on set) Pay—TV 1s most likely to operate through cable for a

Lo ' '
. Roger G. Noll Merton J. Pec
of Telev1s1¢n Regulatlon (Washington,

197377 p. 129.

5Recently, both Bell. Canada and Western Coded Televisi n Ltd have
--separately developed ar pay~TV system whlch would allow. 1ndivrdual “Pro-- .
gram payments by conkumers instead of flat monthly charges. See "Royal .
fcomm1351on may delay pay—TV de0151on," Edmonton Journal 18 June, 1977..

-

-

-~

a8



‘w1th 1mproved s1gnal quallty, but lt

- . ’. -.,‘ ) ) ' J 6
' Ry N .
Sl ’

“w ° K T . "‘Qh

The term cable actually embraces three dlstlnct forms of subscrlber- B |
vsupported communlcatlons serv1ce, Two of the categorles form the cable - *
1ndustry as it exists today.f The orlgﬁfal CATV (community antenna '
telev151on) brlngs improved telev1sion service to areas that experience S
poor receptlon The second form not only strength ns ex1st1ng 51gnals,>; - w?tipl
but also 1mports addltlonal signals into an area or\even originates pro— ff\\\*ff

grams of 1ts -OWn, thus providing a greater varlety in rogrammlng Thxs'

service may involve a perlodlc bllllng to the customer, or a per—program ;

(
or per—channel payment (pay—TV) As such these two forms are. prlmarily

. an exten51on of over—the -air broadcastlng

o . . N

The thlrd form of cable has the potentlal to become a comprehensrve
commun’ 'olons medlum in rts own rlght, offerlng a wealth'oflentertain-' »

ment and 1nformatlon serv1ces. As many a§ a forty or elghty—channel o

system could not only prov1de a greater dlver51ty of broadcastlng serv1ce :

d:aISO;offer,a wide array of
non—broadcast entertalnment and 1nformat10n serv1ces, 1ncluding two-way
‘communlcations. o

Cable dellvery has several advantages for pay telev131on expe01ally

/

when compared to the most llkely alternatlve which is over—the-air pay-
v dellvery Most 1mportantly, cable dellvery takes advantage of sales

‘and service. economles that will make poss1ble rapld 1ntroduct10n of pay— -

-

TV at the lowést p0531ble cost 6

e -

Pay—TV flrms ‘can capltalize on the investment already made in cable

. :
systems, Cable companles ‘can expand\the field capabillties necessary for

, 6Canad1an Radio - Telev1sion and Telecommunlcations Commission,r
' COMMENTS: —Pay Television (Ottawa: 1976), comment #28 by PIN. Pay Tele—
vision Network, p. II-6 to II-10.

B



‘ BN . °
W e

' _rpay TV w1th only marglnal cost increases, whereas a’ pay -TV network operat—

‘ing a separate fleld organlzation’would have to incur major fixed costs.

[

Cable companles already have an 1n—fleld orgaélzatlon that can perform

H

-the essential crions of sales, 1nstallatlon, serv1c1ng, and ongorng )
billing'and .-Stome sarvice, ‘. f\:) oo -

Wlth a Mwbotantial'subscriber list, cable—TV is also in .an advantage; o

- ‘ous pos1tlon to attract pay—TV customers ' And consumers w1ll also find

-~

: ‘~__1t more convenlent to deal w1th only a’ 51ngle telev131on—related fleld

'l5serv1ce calls/and thus the addltlon of a new fleld may only 1ncrease

'“igfrequency and the sizeable’ cost of puroha51ng a. UHF telev131on station

";organizatlon-—-cable customers are accustomed to cable companles maklng

"consumer confus1on and create addltlonal costs and thus poss1bly decrease ‘

consumer’confrdence 1n‘pay—TV serv1ces

An over—the—alr system would be burdened w1th shortages 1n off—alr

The capa01ty of the coax1al cable, on the other hand has no 1nherent

liinllmlts, and cable offers the potentlal of w1den1ng the selectlon of chan—',

? nels. far beyond what the present telev1s1on system can offer. Moreover,
. A
the home equlpment requlred for unscrambllng pay—TV 51gnals and for sub—'

,scrlber bllllng 1s 31mpler and cheaper w1th cable than w1th over—the—alr

7 P B R TR . L

broadcastlng
Cable del fery is also des1rable if pay—TV is ever to be developed '

hlnto a. system where payment is made on a’ per—program ba51s.. Such a system ’

yn

*3rrequ1res the ablllty of the viewer to 1nteract w1th the_exhlbitor (a two—”' ,l

' way system) “and ,this w1ll only be fea31ble on a cable—based system..f?w"'

&

‘i
v

. 7R:Lchard Adler and Walter Baer, The Electronic Box Office: Humanitles
~ and Arts on the' Cable; Praeger Special Studies in.U.S. Economic, 8001al
~ and Political Issues“(New ‘York: Praeger Publlshers, 1974) p. 20




v_:of unlversal avallabllity. However, a reasonab.

,Jﬁpemetratlon currently exists in Canada (almost three mlllion Canadlan ’

.-
.

The coaxial cable has an 1nformatlon'retriewal capacity that makes this

poss1ble

t ) : : : LN

‘Perha

]

thevblggest drawback of a cable-dellvery system is 1ts lack s

E 1gh level of cable

'A'*' N

P u\‘\‘

X

vr'homes recelved cable by 1976 over 351 systems ) and in the near future

- all Canadlan households by the beglnnlng of 19?8 9

almost all maJor commumltles in Canada can be expected to Have cgfi&f‘ B

'serv1ces Accordlng to data prov1ded by PTNﬁfff}j?v Hoti

Although an:over—the—\v”

'v-alr system could dellver pay—TV programmlng +0 cons1derab1y more subscr1b—‘"*’:Aﬂ

: ers thls potentlal advantage 1s effectlvely ellmlnated by hlgher hardware

) costs that would have to be- passed on 1n the form of hlgher subscriber

' f;fja pay—TV 51gnal, whether it be. ‘cable or over-the- air delmVery ~Geherally

naturally result frOm the_functlonlng of the market .ﬁf*;-, IR

§ speaklng, there are two common ways in ‘which. pay-TV systems operate/ g

o 39 '
o CRTC COMMENTS
; Network p. II—8- '

”charges

From an: economlc v1ewp01nt the market ;f left to 1tself would

-

' /’

chertalmly have sufflclent motlvation to flnd the best dellvery system for

'ﬁ:pay—TV programmlng (best ln terms of dlrect costs and beneflts) However:_ »5?fﬂ

:equ;ty-conslderatlons may\favon a form of dellvery which mlght not vY R

- The necessary teehnolpgy for:;

/-




converter that decodes the scrambled 1mages and sounds for the v1ewer.(vAf.'
| ori different code is used for each channel or program and subscribers pay -

3

. for a particuiar program or channel allOWing their converter to decode

the scrambled s1gnal Some pay-TV systems 1nvolve periodic billlngs,

\'.gﬁp;some require the dep051t of c01ns 1nto a dev1ce a55001ated w1th the de-

coder, and.some offer tickets that can be used to obtain the SPelelC'm;'”” 

'Qdelivered is through

the use of a'"trap" device’ that is 1nstalled'right into the coaxral:gabd‘

© : A trap dev1ce orb"tapﬂkwlll be used if cable companies adopt a pay-by--
. ) g
program approach An "addressable" tap can-aﬂtamatically direct programs -

to individaal households (However, the necessary hardware for thls sys-

tem is con51derably more expens1ve than that used in a converter system )

i A

It may take many years and millions of dollars to develop, market

(and_install the hardware for a pay—TV system. A typical pay—TV company . ‘l”ﬂ

w1ll face large depreCiation charges for hardware 1n their flrst few years e

N
I .\\,

of bu51ness, thus requlrdng a large market penetration for feasible
T

,~operation}: Actually, it is difficult to safely predict at this time i“iu

3; exactly what type of technology w1ll eventually be used by pay-TV systems

in Canada, as the electrondcs industry 1s continually developing better ’

and less expen51ve equlpment for the delivery of pay telev1s1on program—

ming.

u;d_p_" What pay TV can offer
Inltially, pay-TV can be expected to prov1de greater options in -

v1ew1ng entertalnment Judging‘ rom ast experience maJor film prodv~
P

©

tions and sports events are likely to be the types of shows offered at R

’ ; first In an analysis of consumer demnnd for pay—TV the Stanford Research
_ .‘,:.a ' , » ) . . ( .

\ e IR . :
. Ciiog e oD - .
R RN . B
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e . ) o X .

Instltute estrmated the relative demands among program categorles L

(Table 1. ) (
TABLE 1 |
ESTIMATED PERCENTAGE OoF PROGRAMS?,L
. TO BE OFFERED BY. PAY-TV' BY CATEGORY ‘ .
3 e T - o ' 'fr ‘ . Percentage“ef o T
" o ' Program Category Programs Per Year @ ' R
" .MaJor theatrlcal fllms'..,..,;_, A 25
© 0 Major SPOLtS. ..vesieien. oot iine R~
- Major performlng arts ......0 EERET R
_ ‘Educatlonal spe01als cee i

4‘\

Af,Totalf S T‘}~ R 100%‘

; =

Source Stanford Research\Instltute, Analy51s of Consumer Demand For :

o ' ~ Pay Telévision (Final Reporf) “_prepared for: Offlce of S
_u o i Telecommunlcatlons Pollcy (May, 1975), p. 72. -

\. . -
N . . o T~ R
\‘ :
N

_v These e tlmates were based on- the assumptlon that pay—TV w1ll offer '

¢

prlmarl y-"box offlce" programs, that 1s, programs\QPat appeal 1o falrly 4” ‘ %;>

with an; 1nterest in s01ence documentarles. TKGSE markets
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(Reasons for.why pay—TV would bé‘éf_ »
dlscussed further on 1n this chapter 3 Also, ver - tlmelntechno-ogrcal ~a"
‘;1nnbyatlons, 1arger subscrlber llStS and the ‘ac evement of - scalev..)

':economles arellkely to allow pay TV to' offer more\of these "marglnalk"
'Programs S : : o o -‘E ‘ _'f_) o E A

“Industry Structurev

R
.‘» .

'The pay-TV 1ndustry can. be separated 1nto two maJor groups.‘cOnelf'iA

group . is the network entlty,‘whlch acqulres, packages and dlstrlbutes

the. programmlng Tﬂe second maJor group is the exhlbltors, who'are

ﬂ.x

: respon51ble for "dellverlng" the program packages In Canada the exhlbl» o ﬂ‘

\\'/.

.,v‘
5 . ‘ri

mpanles. In mfty casas

‘ftors -are compose‘;pramaril

o : R L 3
-.~o£Jthese functlons are fllled w1th1n one company, usually an ex1sting

: cable company SR ':"“ v'.'f '
The functlons of ‘the network entlty are many, although as stated
- A
above, it 1s essentlally respons1ble for acqulrlng, packaglng and dls—

trlbutlng programmlnb. The acqulrlng of programs includes the actual

- . 4

flnan01ng and productlon of some programmlng, although the network o b

s . I

.usually acts as a mlddleman between program producers and the exhlbltors
. % .

f:The packaglng of programmlng 1ncludes the schedullng of programs for :

' local broadcast statlons, and thus 1nvolves an evaluatlon of programs'

v s -
EI and consumer attltudes and response., The dlstrlbutlon of programmlng
";;also 1ncludes the marketlng functlon In addltlon, the network may bh '

AN

- partlclpate 1n the management proc sses’ of both producers and exhlbltors -
R R o ‘ . . B S, . .
‘History of the Industry
: Pay-TV has recelved much attentlon and publlcity over the years

’iand has been technlcally fea51ble 31nce the early 1950 s w EE \sf—’/f &

e ' : . '-"-



,But a combinativn of factOrs —_ goVernment'reculations,,difficulty'in :

a
‘ ¢

obtalnlng programmlng, an 1ndustry reluctance to 1nvest heav1ly in re-

B -

Zsearch and development consumer dlslnterest, opposrtlon by broadcasters
and others, and poor economlc condltlons — . have’ succeeded in keeplng the

lndustry from blossomlng as é?ltlally env1s1oned The situations in o

'whlcb Pay ~TV systems have been 1mplemented both on cable and over-the- . ., ©
~‘ ' '

air statrons, have been relatlvely smal}\&n size and‘primarily experiment—

al in nature, and f1nanc1ally, these attempts have been by and 1arge A

o unsuccessful in establlshlng pay-TV as a v1able system

1
AN

'llttle success because of 1nadequate audlence support In the late

'1950 S, another unsuccessful experlment was trled in Oklahoma -an experl-
.'“ﬂ?t whlch attracted much attentlon at the time fo pay—TV and 1ts
potentlal The programmlng in the leahoma experlment was conllned sole--

'-ly to motion plctures.. o o l o

“In 1960 one of the largest pay-TV systems. to date wag 1ntroduced in
'Etoblcoke, a suburb of To nto prov1d1ng subscrlbers w1th three channels
land a ch01ce of types of programmlng The system was a pioneer in leased
cables. Operatlons of the Etoblcoke system closed in 1965 because of
poor sales._ Durlng its perlod of operatlon it was dlscovered that‘
current movies and sports were the most popular programs, and the use of
.E}y—TV generally appealed to "selectlve" tastes, resultlng in no. readlly

Ifdlscernlble adverse effects on commer01al telev151on v1ew1ng (although

- revenues per subscrlber Wwere cons1derably lower than had been antlclpated) 10

B

_ (% Qual and. L. Martl%, BroadcastlngﬁManagAment (New York. Hastings
House, 1968) p..410 ,'_) o » L _ T »
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Perhaps ‘the most famous pay—TV systém was 1mplemented in 1962 i

';;Hartford Connectlcut as a planned seven—year experlment It purpose

.! [ ~

Awas to offer hlah quallty programs whlch were not avafiable on {xFe—TV

S

;It was suggested that the flnan01al failure of ‘the experlment can De; Lt
attrlbuted to the fact that less cultural programmlng and more general
entertalnment was offered than had been expected (mov1es accounted for

‘ approx1mately 86.5% of the programs offered) A wealth of data/flowed

“from the Hartford experlment

In recent years pay TV systems have been sprlnglng up all over the

_ and Canada As of June, 1976 ‘one" source has estlmated that 253

. __;.‘q
cy e !

n Canada three of tbe/largest cable companles (Natlonal Canadlan, o

T \

| Cablesystems Ltd,, and Rogers Cable TV Ltd ) recently formed‘the PTN 'vv.‘f ',»
Pay Telev1s1on Network ThlS cohsortlum of cablecasters was organlzed o
because of a reallzatlon of the potentlalltles of pay-TV and thelr goal
is to establlsh control over the productlon and dlstrlbutlon of pay-TV _ R wd *

uThelr stated obJectrve is to- "brlng together cable companles broadcasters :
_1ndependent producers and other members of the program productlon oom— | ::d -tf
munlty to dlscuSS and plan the most effectlve approach to 1ntroducing

pay telev151on in Canada "12d

TR | ’ . o
: CRTC, COMMENTS -Pay Telev1s1og "A Report on Pay Televi31on in- the '
-:U S.A, "; Comment =76 by ‘Paul Hagon and A55001ates, P.22 .

*12

5 CRTC, COMMENTS: Pay_Television;“Comment"#28 by PTN;Pay-Television
- Network,: p. 2 , B o SR

L.



Stage In Development /A(/‘

In determlning regulatory pollc1es, the tage 1n an 1ndustry s _/.'
life—cycle sHbuld be taken 1nto con31deratlon ‘ As an 1ndustry c anges/

l
| . and matures . the optlmal regulatory pollcy for lt w1ll also chan

Y

/

;ﬂ
Wllllam Shepherd has developed a’ "utlllty llfe cycle" that is useful ﬁ
5 analyz1ng an 1ndustry S stage 1n development 13 Shepherd deflnes a. ;

/
. regulated utlllty as a system Wthh prov1des services to a spectrum of

e s

o _1N‘usually a brief but dec1s1ve stage for the system, often/
.~ leading to control by patents v S wtf
- Examples Ratlways - (18 =~ 35) .- s
- IR Electr101ty - (1870 - 85) ' B
' '«ffAlrlines A (19 O<~f25§" ) 5
'-::Cable v _ j(1950'§ 55) L

Stage 2: a system of creatlon
L and a separation of _
~in the Pprice structu e; the service seeks regulated st tus
for permanence, legitimacy and market control, and the regu- -
. latory act as a prompter of the service, Y N

Examples Railgays -~ (1820 - 80) - CERE i
\ Electricity 1885 - 1960) - !
Airlines (1925 - 663 ' i

Cable-TV 1955 -~ o

© Stage 3; the system- becomes com plete in terms of technology aqd market
B saturation; a defensive system is adopted; competing new
-technologles arise, beyond the utility's control; physical
‘ layout and Pricing structure do not fit evolving city patterns
as well as before; users in:lucrative markets challenge the. .
Prices they face; the utlllty more and more finds itself try~-.
ing to obstruCt‘new technology or find.- ways to flt t 1nto its
private optimum structure, /
Examples Electrlclty 1960 - - . ! ' o P
_ ~Alrlines - §1965‘— ) _/' ‘ : L
13 o /
_ V. G Shepherd and,T G. Gies, eds., Regulatlon in Further Perspective
(Cambrldge Mass.: 'Ballinger Publishing Co., 1974), p. 6 = 7. The
characterlstlcs of the various stages have been constructed, throughv
observatlon of a number of regulated industrles ! :
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Stage Q{v the¢ systemic monopoly yields to these Dressu- of competitjon
: - ‘and technology, and reverts to conventlonal ,ompetitive pro-
cesses, : e ' -
 Examples: Rallways ., (1935_—_. )
' (passenger) S

.“ﬁ,i “_ Accordlng to Shepherd egulation 1s introduced 1n most 1ndustr1es

in stage 2 after proflt expectatlons and rate levels and structure have
' been establlshed Thus, so as not to upset 1ndustry balance, regulatlon

‘:fharmon;zes" wlth the 1nterests of the utllity and 1ts larger industrlal

v

customers ~and 1ts prlmary effect is tO(iEgltllee and to smooth out the,-;.'

‘1nterest group confllcts As Shepherd polnts out the rate structure 1sd

thls stage is often not dlrectly almed at protectlng the best 1nterests

of the veneral populatlon

For thls reason regulatlon of pay—TV w1ll be most benef101al to

' soc1ety 1f 1t 1s 1mplemented now. 1n the early stages of the 1ndustry s

"idevelopment .
~wweifraction is not taken now. to develop-a natlonally - -
- ooordlnatedlserv1ce , With hlgh—qualltf/ﬁanadlan con- 'z/(-
ytent, we run the risk of" endiag up_with many independent _
’systems that would fail to achieve the obJectlves nog//// o
set .forth for pay telev1saoﬁ But if we can qulckly :
work towards a’ s1ngle/natlonal network, pay telev1510n14
has the E’/ential of ach1ev1ng many valuable esults:

_____ It/t 6ok aboutlten'years;ofvcable-developmeh n(1960 - 70) before thc
‘ Canadlan government recognlzed the need -l: e acted to formulate a
- ‘ons, and the result has been E ./;//ﬁll
'dostly to the Canadian eoonomy'an.j .escable ;ndustry, Many of the prof//
v _ | ‘ - ‘ -
introduCtio ;_ ‘ _ 1onal policy 1n the early stages of the 1ndustry ] ////

///;ff/I§CRTC;'COMMENTS! PaydTeleVision,‘Comment”#28 by PTN_Pay"Television o
Network,‘p, 2. : S o B L o e
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» Aocordlng to Shepherd s cla551flcatlbn, the pay—TV ;;dust //an Canada"
| 7>l; is stlll in stage 1, but 1t appears to be on. the verge of a prlenent o e
bgrowth Wthh w1ll take 1t 1nto further stages of development eferrlng | f(’i
F-to the . detalled analy81s of consumer demand for pawaV by the Stanford
.Research Instltute Table 2. vvives the upper-bound aronth progectlon

;for pay TV subscrlbershlp and revenues in the u. .S, whlch was estlmated
. PROJECTED UPPVRWD ON: PAY-TY" f‘ROWI’H -

I

~

" v : : | {g End of" Year v‘v"
T ST S 1977 . ,1979 1982 - 1985
’ Subscrlbers (mllllons of E A |
households) R SRR .
Pay—cablev- o o= 0.1 106 5.2 12.1. .7
Subscrlptlon-TV g 0.0 0.5 1.8 3.3 ,‘l.5_-ﬂ/
Total . L0t 2 7.0 15k 162
"_Revenues (% ,_ 8 249 821 1,708 1 ,903 -

//{ Stanford Research Instltute, Analv51s of Consumer

. Demand For Pay Television (Final Report), prepared for:
~ Offlce of Telecommunlcatlons Pollcy (May, 1975) P 101

Jbr 1977, the upper—bound ord subscrlbershlp is 2.1 mllllon households
for a JOlnt pay—cable cable STV 1ndustry, w1th revenues of about $249
mllllon By 1985, U S. subscribershlp is. progected to grow to about 16

: mllllon households W1th revenues of approx1mately $1 9 bllllon.:'

- Some of the potentlal of. pay—TV is reflected in the growlng predoml-;
'nance of cable Systems in our 5001ety. The prospects for pay—TV have
'..brlghtened over the last several years w1th the rapld growth of cable“i

dlstrlbutlon systems for homes, apartments ~and hotels.. In Canada almostf



o extent as an 1ndustry o date.

three mllllon households recelved cable by 1976 5

On the other side of the plcture, the prOJected growth and prominence

(S

,vof pay-TV may not necessarlly be fully reallzed even 1n the absence of
‘restrictlve regulatlon._ Whlle 1t is easy to be optlmlstlc about the e

dndustry, one must be careful to reallstlcally assess 1ts past perform—

'ance and future potentlal After all the concept %f pay—T haSAEEEn

around for over two decades bt yet it has not. flotrlshed to any great

EEU R
-

Desplte all the reasons prov1ded by 1ndustry enthus1asts for why,

the 1ndustry has noﬂ flourlshed, in the end ana1y51s the blggest reason

e

has been lack of consumer acceptance. Consumers, ih areas where pay—TV

ol .

_ihas been offered have not been breaklng down the doors of . pay*TV com-
fpanles to get thelr serv1ces, 1f they were it is 11kely that the 1ndustry ('fit
1twould have somehow solved all the other problems facmng themz(lf a
demand or market ex1sts, the bu51ness world usually Wlll flnd some way
.to meet that demand ) R |
Some p0551ble explanatlons for the rather anemlc consumeg accept-
ance of pay-TV include- 1) although pay—TV has the ablllty to provide

.

;7programm1ng more closely correlated w1th consumer preferences, 1t has f

‘ , not done so to ahy great degree_as_proéraﬁming—has been rather narrow in

scbpe, 2) consumers are relactant to pay for a type of product they
i_percelve to be avallable for free, 3) v1ewers are content with ex1st1ng

» telev1s1on programmlng, so that payment for addltjonal programmlng 1s not

" '%anada Dept;‘of Communicatlon;,#1975=s_1976 Annual'RQPQIt-

-



: channel basrs

g

. at- “active to, them, 4) most pay—TV programmlng has be¥n offered on a per—ﬂ

’

There may be’ other explanatlons for the consumer dlsinterest 1n pay—

¥ u

TV but an analysis -of " the current demand or market for telev151on serv1ces

-

fils n0t 1ncluded in thls paper All that Wlll be . said is that the eventual

”-tsuccess or. fallure of pay~TV wlll depend on the extent to Whlch consumers_

are wllllng to pay for programs not avallable from the current advertlser—» B

J'Supported televrslon system.

SIn:conclu31on, pay—T',is llkely to eventually become a regular service

3

*;f31dered now so the approprlﬁte regulatory pgﬁ;cy can’ be developed before’j»‘

vwgthe lndustry becomes establlshed 1n basic structure

. b

e

o The P011t1cal Reactlon to Pay—TV v 7[, f';‘,a:"' f -.ﬁ“f';}" _;_;;f, s

The polltlcal debate over: pay—TV 1n past years has been quite exten-

ey

“fSlve although very 1nconclus1ve in large part In separatlng out the varl-.':h‘t

ous 1ssues at hand one has to be aware of the self—lnterests of the varlous

‘groups concerned 1n the debate Arrayed agalnst_the efforts of pay—TV sys—-

tztems to become establlshed have beenltheﬁbuslneSSes or entlties who are .

f”threatened by pay—TV — pr1mar1ly over—the-alr broadcasters and theatre.:éxp

T owneI‘S

Over_ he~a1r broadcasters are those most concerned about pay—TV and

Wthe threat 1t offers in lurlng away part of thelr v1ew1ng audience More

_‘,

Wlll be sald on this\matter in. Chapter III

Slmllarly, theatre aners are concerned w1th the potentlal les of

a

Patrdhs to PaY—TV Systems. Pay-TV can not only comPete with theatre owuers fﬁ'ﬂ~

N R

ST

“of some magnltude in Canada. and.thus 1t 1s an 1ssue which should be c;ni "‘ :

?by offerlng a 1ower price to view movies (because larger audlences can be 4-1“

;reached) but pay-TV can also be more physically convenient.¢‘d-

.4- N



" for pay~-TV may be very different from that of the°present’moyie—going
' audience; and'neﬁ and'different types_of movies will be produced and

'shown on pay—TV

a

19

Pay-TV is attraotive to that group of -people who "don't care for the time

“and money it takes to get a babysitter, get dressed up, drive to a thea-

tre,.payvto park and get-into the theatre."16 A pay-TV 'system provideslt
a safe and convenient means of viewing a new movie.oraother major. v
entertainment»event

- Also, pay—TV further threatens mov1e theatres by competlng w1th

uthem for a. llmlted number of quallty motion pictures. Thus, unless the

',emergence of pay—TV results 1n a s1gn1flcant 1ncrease in the amount of

mov1es produced prlces pald for the rlghts to exhlblt mov1es are like-

1y to be b1d up.

dﬂf - On the other hand it has been suggested by some that movie theatres

wrll not suffer as much as 1s sometlmes clalmed The potentlal audlence

¢ - .
v e

', Also, as the ﬁotlon Plcture Theatre A53001atlons of Canada them—
' Q

selves have stated’ ln therr,submlssron to the CRTC the motlon plcture

'dlstrlbutors are currently not looklng to use pay-TV to- replace theatres

as the prlmary medlum for thelr fllms but rather they are looklng at

pay-TV as- a supplementary source of 1ncome before selling a film to free-

TV.17' It appears that the pollcy of the maJor fllm suppllers concerning

e

pay—TV is. to release a fllm approx1mately eight to twelve months after

vthe 1n1t1al theatre release. Whether film suppllers will .n fact be able

't'to ignore any bldS by pay-TV flrms for new movies. will depend on thelr

_ 16 . . . .
= A leberg, "Pay-TV May Hold Key ‘to: Cable -TV's Future in Vast Urban

‘ Market " Wall Street Journal (17 May 1973)

1 = = 0 L o ) . . " )
7CRTC COMMENTS ‘Pay Telev181on Comment‘#26 vy Motlon‘Pvcture‘Thea-n;r

tre Assoc1at10ns of Canada p. 1.

o



: ablllty to use. any market power they have to induce non—competitive
behavior — some sort of colluslon amongst suppllers along w1th entry
barriers to the industry would be needed to make suc =2 policy effect—
ive, | LA | |

For bbese reasons and others pay television hasAencounbered
tremendous opp051tlon in North America, partlcularly by broadcasters
“and theatre owners who have been contlnuously pres51ng for leglslatlon'
to severely restrlct or even entlrely prohlblt pay—TV.18 _It,ls only
natﬁral that these groups are intirested in their own.self—preservation
ano’growth. | | r

Because of thls strong opp051t10n, bay-TV, if‘it-ever.does emerge,“
will almost certalnly spring up along31de the present advertlser—-

supported*televisidn system. Polltlcal 1nterests will be sure to main-.

tain the present existing networks. .The,government usually sees 1ts role

"It should be noted that the various owners of media groups are not
wholly against pay-TV. Possibly  because of the perceived potential
threat of pay~TV and cable systems in general,; the various media.have -
invested heavily. in cable operations. - Tndustry: statlstlcs for 1974 re-
veal the interesting fact that media groups held partlal ownership ‘in.
"approx1mately three-fourths of all U.S. cable companies- broadcast
related owneérship in 33% of ‘cable systems, program producers in 25%,.:
newspapers in 15%, publlshlng companies in 7% and theatre owners in 4%
of cable operations. See: "A ShorQ&Course in Cable, 1974", Broadcasting
2A pr. 22, 19?4% 23; and. "A Short Course in Cable, 1975" roadcastlng ’

ap 14, 1975), 56 | , | . -

o !



‘as to come to some sort of a polltlcal compromlse and balance out the
conflnctlng 1nterests of the maJor groups 1nvolved

"...we must take care that pay television is.
introduced in an ordeérly and controlled fash-
ion. .We must ensure that it brings maximum

, benefit on a national plane to all the. groups
interested in broadcasting — private and

;public broadcasters, cable operators, program .
preducers, actors, f§ters and most of all
the Canadlan publlc.

\

It is true that any regulatlon pOlle 1nvolv1ng pay—TV should be

¢

developed within the framework of the entlre broadcastlng 1ndustry and

»

not in 1solatlon Pay—TV exists in the w1der context of the communlca—

tions system, and is not 1ndependent of the exlstlng structures,‘and

s

thus 1ntegratlon of pay—TV‘lnto a natlonal framework of broadcastlng

“:pollCleS and regulatlon is needed to malntaln dlrectlon and balance -

b

w1th1n the broadcastlng system ' ' :_ L _
However the publlc has a large 1nterest in pay—TV al:o because of

its effect on’ the quantlty, quallty, and expense of telev1s1on programmlng,

‘ and this 1nterest should have con51derable welght in deternlnlng regulatory

P

p01101es ‘ Even through pay-TV may be "bad" for ‘some 1nterest gr ps, it
\

may be good for soclety as a whole 1n the long~run ,and thus the 1 dustry '
' should be analyzed 1n all respects 1n an attempt to determlne how, 1n
.the best 1nterests of the whole of s001ety, the 1ndustry should be
regulated 1f 1ndeed it should be regulated at all -

Unllke the U.s. sltuatlon where hearlngs by the Federal Commun;cas

vtlons Commlss1on (FCC) on pay-TV began as early as 1955, the Canadlan

v»polltlcal re“ctlon to pay—TV has been concentrated 1nto the last few . .=

_ _,Canada Dept " of Communlcatlons, "Pay Telev1sion", Notes For a
Speech Bx,the Honourable Jeanne Sauve, P. 2

X
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years,.as it is only recently that payeTV haS'threatened'to beoome
promlnent and establlshed as a maJor 1ndustry in Canada.

’ Reallzatlon of ‘the 1nev1tab111ty of pay—TV and the concern by‘
government off1c1als over.its 1mpact on over—the -air broadcastlng,
general soc1al patterns, and the telev1s1on and film 1ndustry, led the ’
,FCanadlan Radio - Telev1s1on and Telecommunlcatlons Comm1s51on (GRTC)

in 1976 to 1nvlte 1nterested groups “to submlt brlefs comment}ng on govern—,b
ment regulatlon of pay-TV and the 1ntroductlon of a pay-TV system 1n
‘Canada (Under the Broadcastlng Act the CRTC has been given the rlght ,
to make all federal broadcastlng pOllCleS about non- technlcal matters,‘
‘although the debate over pay—TV has 1nvolved Jurlsdlctlonal problems

between the federal and prov1nc1al governments )

A total of 140 submlss1ons were received by the Commass1on wlth

T~

“the maJorlty belng strongly opposed to pay—TV Among those opposed were. E
-.the Canadlan Conferenoe on Arts and the two maJor broadcastlng networks f
i'ln Canada " The cablecasters felt pay-TV should be allowed to operate as
-‘a network whose programmlng is dlstrlbuted on cable, but under regulatlon
'of Proflts. 'Y'u | | .

» The v1ew Wthh emerged from the government in- 1976 appears to be
,nthat‘they feel pay—TV should be run on a "non-proflt" basms.zo iThe
ratlonale for thls however ‘has not been expllCltly given, There is no’b

.clear economlc reason why the pay—TV 1ndustry should be regulated on- a

non—profrt" ba51s.

N

20 : ‘ ' :
. "Cable Industry Reacts Favorably to Comments on Pay Telev151on,"'F
:p,Globe and. Mall 13 November 1976 p. B2. : :
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Also, 1t is not clear whether the government 1ntends the non-proflt td
o crlterlon to. be applied also to .the cable companies 1nvolved 1n-deliver—
1ng pay-TV program packages as well as the group or network entlty
responsible for, acqulrlng and packaglng the programmlng (Apparently
the cable 1ndustry has, qulte naturally, 1nterpreted°the government
ﬂp051tlon as only applylng to the network entltles ) It 1s also un- .
‘clear as to what form the government feels regulatlon should take so as |
to ensure that excess proflts are not earned
If the rate of return for the 1ndustry is regulated for polltlcal
reasons, cons1deratlon should be given for the stage in. development of
'the 1ndustry Because pay TV is ‘in- the.lnltlal stages of expan51on and
development allowance should be made .80 that the rate of return is hlgh
‘enough to attract the necessary capltal needed. for growth There is stlll
»ga relatlvely hlgh degree. of rlsk ass001ated Wwith the acceptance and
operatlon of pay—TV aﬁd the allowable rate of return w1ll have to be
l set so that it will attract suff1c1ent funds for the conslderable I
1nvestment needed
"The Federal government is attemptlng to form a regulatory pollcy for
the pay—TV 1ndustry that W1ll 1ncorporate three maJor obJectlves
. Canada s Mlnlster of Communlcatlons, Jeanne Sauve, outllned these three

S

. obJectlves in a speech given to- the Canadlan Cable Telev1sron Assoc1atlon

o

« in 1976 22 -
1. pay ~-TV. should be: regulated so that- it prov1des o .
' DProgramming :that is not currently belng_offered i
by broadcasters ‘ w : '
21 !

~Ibid.

22Canad'a,‘Dept;'of.COmmunications, "Pay TeIev151on, P> 6 —‘7
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2. the productlon of popular and “hlgh-quallty"

'Canadlan programs must be- ensured

3;~‘regulatlon must ensure that programs are
o produced in. Canada for international sale

As far as the first obJectlve is concerned, it appears that 1t is more
of ‘a means to an end rather than a goal or obgectlve 1tself More will
. S |

be sald on the ratlonale behlnd thls "obJectlve" later on, The second

objective, a requirement spec1flcally stlpulated in The Broadcastlng Act

cvwhlch governs the broadcastlng system 1n Canada; is likewise a~Iittle‘

neamblguous for it is not clear what 1s meant by "hlgh quallty" Canadlan

: vprograms Also, the questlon arlses that 1f regulatlon 1s needed to

ensure the productlon of "hlgh-quallty" programs, then why should these

_ programs be produced in Canada if there is 1nsufflclent demand for them'>

(WOuld they not be produced w1tbout regulatlon 1f there was a sufflclent

‘demand for them7) Regulatlon should not be needed to achleve ‘the thlrd

obJectlve if the second obJectlve is achieved; the 1nternatlonal sale of :

programs w1ll only occur if "n?gh—quallty" Canadlan programs are produced
‘To achleve these obJectlves three genaral optlons have been proposed

.jThe flrst optlon 1nvolves ind1v1dual llcensees, the tradltlonal form of |

'vregulatlon in the broadcastlng 1ndustry However, if no addltlonal

: regulatlon is enacted other than llcensees, thls optlon may lead pay-TV

1nto the same s1tuatlon 1n whlch the Canadian motlon plcture 1ndustry

hnow flnds 1tself where forelgn 1nterests have acqulred a v1rtual monopply

o over exhlbltlon and distrlbutlon and control over the finan01al resources :

' needed for productlon. Because a Canadlan program dlstrlbutor currently
does not exit, ‘the 1nd1v1dual llcensees could be forced to deal w1th
forelgn dlstrlbutors thus openlng the way for forelgn organlzatlons to’

' extract supernormal proflts from the 1ndustry Forelgn control of

b



A

~exhibition and distribution would also make it difficult for Camadian

producers to obtain exhibition opportunities;

A second optlon which may 01rcumvent thls problem 1nvolves the

' formatlon of a consortlum of cable. and broadcastlng operators This

possrblllty has some merit, although steps would have to be taken o

. ensure that the part1c1pat1nrr partles do not abuse thelr p031tlon and

power 1n pursulng thelr own vested interests The poss1b111ty also

ex1sts of the government becomlng a partlclpant in- the consortlum.

’

3 The thlrd optlon an optlon the government appears to favour, is

'f tha establlshment of a natlonal pay TV dlstrlbutor oxr network, owned

and oﬁfrated 1ndependently from ex1st1ng cable 1nterests. AlX llcenses

25

to dellver or exhlblt pay-TV programmlng in: Canada would be glven only o ‘\

2

under the condltlon that programs be obtalned from this network Thls

network could elther be made a prlvate corporatlon w1th exten51ve monopoly

poWers, a publlc corporatlon, or some mlxture of the two. Some type of
-

regulatlon of the network would be necessary to ensure it doesn t use

1ts monopollstlc p051t10n to extract monopoly rents from pay—TV exhlbltors

Such a pay—TV network could act as a Canadlan program dlstrlbutor

whlch would eon51derab1y strengthen the Canadlan program productlon
\

1ndustry Thls\optlon is: favoured by the government prlmarlly because

N\
1t would enhance the\productlon, exhlbltlon and promotlon of Canadian

\

programs. Sectlon 3(d) of The Broadcastlng Act Tequires the broadcastlng

system to use "predomlnantly Canadlan creatlve and other resources"
‘ In determlnlng the form. whlch regulatlon should take, one of the

1mportant issues: lnvolves whom the netWork entlty should be comprlsed of

\

and whether the network should be made a publrc corpora ion or 1eft as a

3

prlvate entm#y but glven exten51ve monopoly powers.

S



?1' | ‘Becanse pay-TV is a new component of the7br0aécasting system;.the
necessary skills ané experience for suCCessiul operation do not reside';:
w1th any oné member. of the present system and thus 1t may be deSirable
to bring together in the pay—TV network members from the various parts‘

'of the total program and broadcasting system. Pay—TV w1ll require unique

’ prbgramming, promotion and distribution skills. : ’.[z~.

| Also, despite government intentions to set upua network owned and

:_'operated independently from eXisting cable interests, it may be de51rable

to allow the cablecasters to have a maJor p051tion in aetermining network
; operations, since cable—@eliVery is the most feaSible form of delivery
" for pay television. The rationale’behina‘this is SO'aS‘to_not:riSk
. damagin~ the relationships‘with existihg-cable customers, and also.to ;

'A avcid losi ng some of the con51derable capital investment required to y

j 1ntroduce pay—TV 3 o

As far as the issue of public or private control is concerned, it
appears that our 5001ety favors public sector control only if private
sector control is not- feas1ble This. is des1rable not only on ethical
“grounds, but government~ownership and control generally 1nvolves more ‘
bureaucraticiand aomlnistrative costs and entanglements, as well as some

loss‘of.initiative and creativity "The role of government regulation

~should not be to replace the market mechanism unless the market cannjot

T

‘perform deSirably.

The alternative to the formation of a national network is to allow

a
ie -

23PTN estimates 1t may take over $34 million in additional equip-
ment for it to initiate pay-TV service over cable, see CRTC COMMENTS:
Pay Television, Comment #28 by PTN Pay Television Network, p., 111 - 5,

26



.27
: for a number of 1nd1v1dual networks or programmerS»that would compete
avalnst each other to obtaln leases from cable operators to dellver thelrv
'programmlng to v1ewers Here the separatlon,of the program distributor

or. network from the cable operators is a more 1mportant 1ssue

<

Pay TV and Program Varlety f

It appears at this polnt in tlme that. the Canadlan government
; favors a regulatory pollcy which would con51derably restrlct the growth

and development of the pay-TV 1ndustry Yet the pay TV 1ndustry has some
very de51rable characterlstlcs when compared to the present "free" |
telev151on system. Thls sectlon w111 expand on one of these de51rable :
' characterlstlcs ;— namely, the ablllty of pay—TV to better satlsfy ‘con~
f‘sumer wants by offerlng telev151on v1ewers a programmlng mix that more :
accurately corresponds to thelr preferences |
\’Ekplanationkofﬁéurrent Program Uniformity'

| .: ,The:massire‘potential for'pay—TV as an entertalnment medium is based
:partlally on the need for greater select1v1ty of entertalnment for the

North American populatlon a dlver51ty that is not currently belng offer— ’

.ed by the TV networks. 24 ThlS 1ncreas1ng demand is belng generated by an__f

)

24Support for thls v1ewp01nt of a grow1ng gap- between audlence
expectatlons and TV performance can be found in a maJor study by ‘the -

" broadcast - consulting firm of McHugh & Hoffman; The results of this

research are reported in "The viewer's ahead of the medlum," Broadcastlng :
(6 June 1977); .35 - 36. The research .report claims that: "During the

~ last '10. years, the failure of the TV programers to stay in step with the
audience's maturatlon and .to remaln sensitive to the societal force and:
functions of the medium, has caused a serious 'loosenlng of the audlence
commltment to. the ‘medium.’ i : :




expandlng populatlon along w1th the grow1ng affluence of the average
consumer (entertalnment has . ‘a relatlvely hlgh incone elast1c1ty) Also

consumers today have greater amounts of lelsure time avallable to them.

!

Currently,the ex1st1ng advertlser-supported telev1slon system

- prov1des a hlgh degree of program unlformlty by most sfandards. Instead

T

. of offerlng a great varlety of programs appeallng to a'wlde range of

.8 I .

tastes, the current mlx of rogrammlng involves a hlgh degree of program
dupllcatlon aimed at the mass audlence Pervas1ve throughout the litera—

ture on boradcastlng 1s the charge that television prbvides~excessive.;:
. ' ;
mass appeal programmlng at - the expense of falllncr tO{satlsfy mlnorlty
tastes T P IR N
. A > .‘ _
Only'afcasual glance at any current TV program llstlng 1s needed
/ |
_to apprecrate the amount of dupllcatlon 1nvolved in the’ conventlonal

X . ’
e i

m.‘ For example, in - one randomly chosen week for the c1ty of

’

‘f\

ffree TV syst

@

'Edmonton, W1th six channels avallable to v1ewers (three broadcast and
three cable) 23 dlfferent detectlve ShOWS were offéred 43 tlmes,_and
23 dlfferent game shows were offered 101 times. (see Appendlx A)

If a 51gn1flcant demand does in fact ex1st for more dlvers1ty in

television programmlng, then what is the reason for the current hlgh
"degree of un1form1ty7 After all telev151on broadcasters are 1nterested
S
in max1mlzlng audlence s1ze whlch determlnes profat levels through ad—

v , S ’ [
c vert1s1ng rates. B S . ol

J

'i The broadcasters themselves argue that teleV1s1on program homogenlety

‘I

Jis-a result of a lack of suff1c1ent demand for qther types of productions
Kl I
b(however, demand is only in the sense of numbers of people W1lllng to

/
watch a program at a zero prlce) They clalm that Tiore dlver31ty would

I
be offered if- there were 1dent1f1able mlnor1t7Fs w1th dlstlnct preferences

e ]

28
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Slnce too much program homogenelty cannot be explalned away by the

behav1ora1 motlvatlon of broadcasters, the reasons for excessive program

- : 7
dupllcatlon lie elsewhere. Exces51ve dupllcatr/n can perhaps be explain-

. ed by either 1nstitutlona1 or technologlcal reasons

In trylng to explaln product homogenelt tradltlona}/economlc

analys1s is not of much help Standard economic theory has not yet

=

' developed a comprehen51ve framew0rk to explaln product varlety and quallty

/l

ch01ces by flrms Economlc theory ca?/explaln quantlty dec151ons for

//)///”//,;I;;d quality levels of a given Prod ct, but in the real- world fifms—__—ﬁ?

‘Ajand of what quantlty. .-//

often have to dec1de 51multaneously on what to produce, of what quallty,
/ :

/

On a conceptual(level perhaps the best way to approach the problem
is via“the "charaCteristicsﬂ’approach ' To begln w1th potentlal product
variety»is enormous If/a flrm'ls deflned as a de01s1on maklng unlt -

the: de0151on belng whether to produCe or not produce a product — it can

" be seen- that the number of "flrms" in the economy w1ll exceed the number>=~kd

of real flrms (flrms With actual phys1cal assets) ‘ Some flrms W111 not

/
be in phys1cal ex1stence because they have chosen not to produce And,

/

's1nce each of these "flrmsﬂ may cons1der a large number of products and

: whether or: not to produce them, ‘the potentlal number of products which

3

._mlght be produced is 1ndeed very large

.- However, there are llmltlng factors to the number of goods actually

v'produced and the dlfferent degrees of dlfferentlatlon of each prdduct

\
Because of cost constralnts 1mposed by scarce resources, the 'size of the

'vpos51b1e productlon set 1s llmlted (a ch01ce has to be made as to what to

- produce)

In addition, a further limiting'factor is the needsvand-wants of

§



) . ‘ .
consumers. Assumlng that a flrm cannot create or manlpulate needs and P
wants in consumers, tge number and types of needs of consumers not only -
’llmlts the number of possible- goods to\produce (needs belng reflected in
demand) “but the 1nten51ty of needs makes some goods more worthwhlle to
produce than 0" rs;~ In other words, needs prov1de a furt\er restrlctlon‘"'
“on what types of products w1ll be most pofltable for firms to produce -
under tnelrbcost constralnts.'

One general approach to the 1ssue.o£{product variety'whichbincorpor;
toates both of these llmltlng factors 1n determlniné Quality and quantity'(
output levels is the ”characterlstlcs" approaéh whlch was 1n1t1ally de- d
' veloped by Lancaster.25' Tb1s~approach treats goods as’ bundles of
::characterlstlcs", the goods themselves are not assumed to dlreotly pro-,~

“v1de utlllty to the consumer, but rather they prov1de ba31c characterls- v

tlcs Wthh satlsfy consumer needs

~ -7
-.\.

However, in regards to television proérammlng, it is- dlfflcult to
determlne what the actual "characterlstlcs" are of" programmang from whlch lbsi
v1ewers derlve utlllty One cannot use general characterlstlcs such as |

1nformat10n” or: "entertalnment" because one of the cru01al assumptlons

‘ of the characterlstlcs approach as it has been developed is that ‘the
-characterlstlcs possessed by a product are the same, f r all consumers
'hand are consumed in the same quantltles - This assump ion would not . be
‘very descrlptlve of telev1slon programmlng where for example, sports fans'

w1ll der1ve more "entertalnment" from . watchlng a partlcular football

game ‘than a person who has no 1nterest in sports., Almost all of the

25K Lancaster, "A New Approach to Consumer Thebryf,,Journal;of' o

‘7_ Polltlcal Economy, (April 1966): 132 = 57

BN
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utility derived from- v1ew1ng telev1sion comes via psychic satisfaction,»

%

‘and thus a large degree of personal subJectiveness is 1nvolved and this';>\

‘‘‘‘‘

is not compatible with the underlying assumptions of the characteristic

approach to product variety Thus the usefulness of using the character\ '

' fistics approach to explain telev151on program variety is very limited

'”}Various hypotheses w111 be forwarded to explain program duplication

Since 1t is difflcult to 1mplement a general framework for evaluat-

t

ing 1ndustr1al decis1ons concerning product variety, a less systematic

approach is used here to explain the phenomenon of program unlformity.

1

One p0351b1e explanation of program uniformity arises if one fs

3w1lling to make two behav1oral assumptions concerning vrewers and broad-‘»;

casters Steiner 1n1tially produced the argument that if you combine the

assumption that 1ndiv1duals will only view their preferred program type,

}Qand if this preferred program type is not available then ‘the ind1v1dual

1_w1ll choose not to view any program, w1th the assumption that telev1sion

e

stations w11l seek to’ max1mize audience s1Ze a station in: determining ltSi;'.

programming may find it more profitable to duplicate ex1st1ng popular

T programming and share the current audience rather than to program so as

to try to attract prev1ously unserved vréﬁers 26 The factor Whlch will

determine whether it will be more profitable to do so- 1s the particular ;'

= s

jv;distribution of preferences amongst v1ewers. “d

A s1mple example can illustrate this p01nt Assume 757 of the view-

ing: pHNSic have detective shows as ‘their first and only choice, and thatr

[ T

;26 Steinef, "Progran Pattern_s and Preferences and the Workability

~ of Competition An Radio Broadcasting," The Quarterly Journal of Economics h,t
,f'var (May 195 : o

/)4 194' —223.

r.
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. of the remaining vieVers 15% prefer science.documentaries and 10% prefer

roller derbyii If three telev151on stations are in operation for any

: 51ngle time perigd all. three broadcasters will choose to offer detective‘l
shows which if the audience for any particular type of program is shared
] equally among the broadcasters showing 1t Cwill stlll give them a larger .

v1ew1ng audience (257) than if they were the only ones to offer science

‘documentaries or roller derbies

1 L)

a Thus a large degree of homogeneity in. tastes amongst consumers and

a small number of competrng broadcasters is 11kely to lead to duplication

. ©

of telev1s1on programming 1n an advertiser—supported system. Minority ,
/

"preferences will tend to be 1gnored in favor of maJority preferences.-

-

Slnce v1ew1ng time and the number of available channels is limlted the

-

rmax1m1zation of audience 51ze is likely to oecur when the bulk of pro— _f:

.1 . Lo, . a =

gramming is- aimed at the mass audience.

The 1mportant questzon howeveg, is whether this 1s one of the
maJor explanations of current program unlformity. Does a- large degree of .
homogeneity in tastes ex1st amongst consumers and does this lead to pro-i

"gramming whick aters to the tastes of . the maJority to the exclu51on of
T e

*.minority preferences?

, Even if ypu remove the*assumption.of viewers'watching'only their.

.h‘

-4preferredfchOices,.the argument mayfstill.be valid Even rf people w1ll e
in general, watch their second or third ch01ce 1f their first is not
F avallable, 1t still mnay be more profitable to duplicate existing program—w.

A'ming as ex1st1ng programming may be vieWed by people who rate it as theirz
vsecond.or third ch01ce. However, if you do allow second or third ch01ces

o

':the results will be more uncertaln as behav1or wrll now depend on such
factors as how much the available program alternatives can differ from ‘l‘
. e , » ,

o . - - L1

N

‘
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9"1t dlfflcult to cater to all mlnorlty preferences)

33
bl
viewer's first choice before he will become a non-viewer. A model of

. y N

viewiné “savier is need to analyze the problem,
| J. ‘Beebe has developed a computer model of'proflt—max1mlzlng '

advertlser—supported broadcastlng Whlch allows for lesser preferred

program substltutes by varying the dlstrlbutlon of viewer tastes and by

2
con51der1ng the. 1mpllcatlons of preference 1ntens1t1es 7 He also varies
4 v

-

: w1th1n the model thé" assumptlons made for program costs and’ channel capa-

01ty. By assuming dlscrete program types and partlcular viewer brefer-

ence sets, the predicted program patterns generally reveal competltlve
tendencles toward program dupllcatlon and. 1m1tatlon 8 .-

30 far we. have Just cons1dered a one- perlod model In a multi- perlod _
analys1s allowance has to be made for the fact that v1ewer preferences

o

for program Ty S are llkely to change over succe551ve perlods once that

' program type has been offered Also, those people whose flrst ch01ce

1sn t 1n1t1ally offered may Torm a large enough market that it may be -

profltable to devote ‘some portlor of the orogrammlng towards thelr tastes

<

. after the popular programmlng has been of lered (although 1t is llkely

that their 1nd1v1dual preferences are relatlvely dlspersed thus maklng

~

l

Py

27J Beebe ‘"Instltutlonal Str%cture and Program Ch01ces in Tele—
v1s on Farkets,“ The Quarterly Journal of Economlcs 91 (February 197?)

s 8Ib:Ld., D. 26 However, 1f one of the aSSumptlons made by Beebe —o

that all channels 51multaneously offering the same program type share
equally in the” pProgram's total audierice — was altered so that duplication -
“of ‘an existing program type would initially receive a smaller proportion
of the audlence "than the ex1st1ng program (a reasonable assumptlon) then
the tendency towards dupllcatlon would not be as great



These additlonal factors greatly complicate the problem and make 1t

7 .
more difficult to explain program unlformity or divers1ty over a multi- -
time period A multl =period model, however, is llkely to predict more
dlvers1fied programming than a 51ngle—period model,
An alternative explanation of program unlformity as set forth by
Leonard Ross is that 1t is essentially a result of the oligopolistic N
nature of the current v system.' The dominance of the. networks in the
production and selection of’ programs tends to-.. u:", o "o
restrlct the entry of truly independent-

nroducers and insulate the networks' narrow

Tzrception of public’ taste against outside

influence. Indeed, the vexy exgstence of

networks is also held to preclude. access of ~
- bocal and innovative programming 29

In a ‘study of program duplication in the U,S., Hall and Batlivala dis-
(covered that most of the observed duplication was in fact network in
'originOBO Many'people in the telev1sion 1ndustry feel that commerciall-vi 5;
'telev1sion programming is the product of the caution and_conservatism ’

of the broadcast and advert131ng corporatlons, and not of the viewing ;~;

" audience,

. < /
Another related explanation for program uniformity stems from the’

| '1nability of programmers to- accurately discern the wants and preferences////i///

|

» 29Leonard Ross, Economic and. Legal Foundations of Cable Television,-p
A Sage Research: Paper, (Beverly Hllls Sage Publications, 197&), .; .

. 3%, Hall and B. Batlivala, "Market Structure and Dupllcatlon in TV
Broadcastlng,"- Land Economics 47 (November 1971) 405 - 10, . L

e




.of the v1ew1ng pub%ac . B ; S
- Progr&mmlng is anything but an exact 501ence,; _
and the networks are constantly being surprlsed
by the popular acceptance of show X over show Y.

-~“"’_”———‘ ‘\‘\‘\Wai in the commercial complex, the only formula

&..

a

for 'success- 1s the imitation of an existing

successful program . The occasional breakaway

success in-‘a new ‘season always represents a de-
. parture until imitation turns 1t into a stand-
~ard formula

El .

" Due to the risks 1nvolved,-there may be a greater 'tendency towards pro-»

gram duplication fhan is uarranted by consumer tastes.

‘Another reason why the current telev1s1on system is falllng to pro—

- vide more- optlmal degrees of program varlety, 1s that only one of the
.‘dlmen51ons of demand is predomlnant in 1nf1uenc1ng program ch01oe by

'Abroadcasters. The follow1ng sectlon has more to say on thls 1mportant .

o

factor.f .
Why Pay~TV Can Offer a Greater Varlety in Telev1S1on Programmlng
The actual degree to whlch pay-TV w111 offer consumers a more’

dlvers1f1ed menu in. telev181on programmlng 1s an extremely -mportant

&

factor in developlng regulatory pOllCleS Wthh w111 affect the growth

v1ab111ty of. pay—TV If, 1n the long run, only mlnor changes in’

.,'programmlng w111 occur because of pay—TV the case for pay—TV 1s consrd—

)

verably weakened

There are three bas1c ‘reasons why pay—TV is: able to: offer programming

N

' 'that would.not normally be shown on. a conventlonal "free" v system, and

V thus@help satlsfy SOme of the need for greater select1v1ty 1n telev151on -

31R 0. Moore, "Publlc Telev1s1on Programmlng and the Future-'-A 5

'.'Radlcal Approach " in The Future of Public Broadcastlng, eds. D. Cater

and M. Nyhan (New York.. Praeger Publlshers 1976) P 244 - 45
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entertainment. The first and most important reason. stemsy from the fact
that a pay-TV system can more accurately reflect'conSumeripreferences'
than free television because a pay~TV system allows the magnitude or
intensity of. vieﬁer preferences to .be registered in addition‘to their

direction Because pOSitive ‘Prices allow pay—TV to incorporate another
4

dimenSion of audience demand - namely, demand inten31ty —  some programs ©
' might be offered that could not otherw1se be provided J Mina51an
~fexp1a1ns.

.in an advert1s1ng—supported system ..the program -
.results reflect an all-or-nothing type of voting -
since votes take welghts of either. one (viewer) or -
zero (nonv1ewer) In contrast, a subscfiption sys-
tem allows- proportional representation, since votes .
' take different weights (different prices paid for .
~ different kinds of prt.rams) and reveal the voters'
subjective evaluatic.s of the pr-ogram.: Thereforeu
a subscription system can be expected to yield a’
more diversified rrogram menu than an advertising
'system, because the former enables indiwiduals, b y
'concentrating their dollar voteg, =o overcome the -

‘unpopularity' of their tastes. : o ‘

A'weighted voting system‘is'moro accurate in revealing consumer
% ’ .
preferences than"a purely dlrectional voting system, and individual pro-

gram ‘prices would allow pay-TV to achieve such a weighted voting system.

> In addition to audience size, preference intensities as reflected in the v
K

.shape of demand curves (the responsiveness of audience size to price‘

variaticns) would influence the programming mix 33

C 32Jora Minasian,'"Televis n Pricing and the Theory of Public Goods W
- Journal of Law and Economics ? (October 1964) 75 - NS

-~

. 33However, the charging of a single positive price would not allow f
'-for the registry of the preferences of consumers who would be willing. to
'purchase the rights to view a program at a lower positive price than -the

.. one charged — the optimum registry of preferences could only occur
- through perfect price discrimination. :
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The type of" programs offered by pay-TV that would not be shown on
'«free -TV would tend to be those Wthh are relatlvely more expens1ve to
vproduce and those w1th relatlvely “low prlce elastlcltles (where hlgher.
prices would do. less to dlscourage consumers from v1ew1ng) 34 What type
. of programs have low elast1c1t1es is an 1mportant emp1r10al questlon.‘-

- The growth of pay-TV over the next several years should generate suffl-
cient data ‘to allow emplrlcal measurement of program elasticities.

BecauSe of-the ability of a_pay—TV system_to,charge a,p051t1ve'price,
- relatlvely expen51ve-programs whose markets. are not large .enough in num—
bers to warrant the programs on an advertlser—flnanced TV system may be
l offered by pay telev1s1on 1f the' market has avdemand whose elastlclty 1s '
‘such that it can generate sufflclent revenues to pay f the programmln '-
— resultlng in a dlrect galn to vrewers. | g7

K ) e

There is good reason to belleve that revenues ralsed from a/pay—TV

/

s
7

‘system can, exceed potentlal revenues from advertlsers 1n many cases :
" allow1ng for the productlon of some programs whlch would be too . expen51ve

to,be produced in an advertlser-supported telev1s1on system. Advertlslng

Ce

.'revenues in the free telev181on system depend on both the amount of ad— “*H“

. vertising tlme avallable and the rates paid by advertlsers per un1t of

' advertlslng tlme. Because advert1s1ng tlme has techn1cal llmlts and

if'b advert1s1ng rates are llmlted by competltlon w1th other advert1s1ng medla,

,;tota& revenues are llmlted to some amount which appears to be much less 961‘

S

34However, as w111 be seen. in Chapter III pay—TV does have some
blas away from the optimum which involves programs with low price elas-

" ticiticies, although the bias is less than .that associated with a free-

TV system, this bias could only be removed through perfect prlce dls-
gcrlmlﬁatlon amongst all poten;ial vlewers.
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than the value of telev151on pro

u

gramming to consumers 35

A pay -V system, hOWever, because it can charge a direct pos1t1ve'

© price ‘to consumers for .Programs,

approach the value of programmln

can raise revenues whlch more nearly

g to consumers (as w1ll be dlscussed in

‘>Chapter III) and which exceed the llmlt for revenues generated by free

,TV by a seemlngly cons1derable a

as
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mount. . Consider the follow1ng argument.,

o

1nvolv1ng the U.S,vtelev1sion'System:

- »Programs which are currently dlscarded may gave

had as many as 15 -
pbrograms do not bec

20 mllllon viewers. Netwo
ome 'profitable’ before passiing .

the 20 mllllon mark, and popular shows command B0- -

- 50 million v1ewers

aCCordlng to the ratirg ser*iges.'

A nonpopular show by current standards, if viéwe

are willing to: pay
sion; needs an audl

. compete with a current show with 30 mélllon viewers

on : advert1s1ng—supp
In other words, a small charge37
-.-audlence would allow a pay TV sy

'Yenues than could be attalned 1n

. 35Noll Peck and McGowan co
. different types of evidence; see
of Telev1s1on Regulation, p 22 -

‘ 36M1na51an. P 75 - 76

N ",

: 37A "small"°charge may inde
'_about the revenues per family re
.+ the networks supplied me with da
. -two successful one- hour programs
' 'erated per family were 1, 8 cents
. ~cents (slightly more. than one pe
. Table 3 provides data on the amo
'advertlslng message per individu
at a particular time perlod (as

a quarter on subscription telev1-'
ence of less than a million to

\

Y

A
\

orted television,3
for a program to the same free TV

stem to generate cons1derably more re- o
the advertlser-supported telev1slon.

me to thls conclu51on based on several

Noll, Peck and McGowan, Economlc Aspects.

- 23 and 30 - 32

5

ed" be small Mlna51an has thls to say
ceived from popular programs " "One of
ta onl the total ‘revenues generated by

in. the 1964 - 65 season...Revenues gen- .

(less than a penny per viéwer) and 3
nny per viewer)," For Canada, in 1965, -
unt -paid. for ar one-minute television
al home which actually v1eWed television
proyen by surveys) e - :
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-

N

-system and thus- shows that would normally be too expens1ve to produce
tmay become profltable | Of course, prlce elast1c1ty 1s an- 1mportant factor »

. ,1n the amount of addltlonal revenues a pay—TV system can generate as a

TABLE 3 : o _

COST OF TELEVISION gHEERTISING C.B.C. AND PRIVATE STATIONS
' CA

SIX' MAJ NADIAN CITIES FALL’1965
o 4
S ~Call Cost Per Call‘ : Cost Per
City Letters Home (¢) . Letters . Home ()
(Halifax . CBHT . 295- w35
‘Montreal ~ ' CBMT o400 CFCF 412
Ottawa CBOT- . .329 . cJOM 476
Toronto €BLT - 7,263 CFTO o Wb49
Winripeg =~ CBWT "= . 419 - . QJAY b .
Vancouver ~ = CBVT . .353 . CJAN. . w535 -
 Six Cities - E . T
- Average - -~ . .- B N 1.
Average Cost . ~ - U340 ¢/miny x 12 min, = 08¢
~.Per Hour . C BT g/min, x 12 min, = 5,364

3rsouICe 0.J. bFlrestone Broadcast Ad&ertiSing'in”Cenade:
Past and Future . Growth (Ottawa University of Ottawa Press,
1966) p. 112, Table 2-1, » L . .

};81nce the maximum amount of advertising time per hour is 12
minutes, the average maximum revenues per family for any
program is 4,08 cents for the CBC statlons and 5,36. cents
for the prlvate stations. o - R
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positive price will attract a smaller audience than if offered at a zero

,prlce, assumlng telev1s1on programs are normal goods However,'because

it is reasonable to expect that v1ewers would subscrlbe for programs at -

‘ a hlgher prlce than a few pennles per family- which reflects a cérres— :

)

pondlng amount of advertlser expendltures,‘more resources’ can be expect-
ed togbe drawn into the rndustry and thus result in a more diversified
mix of programming,

- In a pay-TV system the' nature of programming is determlned prlmarlly

by consumer demand for telev1s1on programmrng rather than pr1marlly accord—

‘ '1ng to the product1v1ty of advertlsements The only way in Wthh the two

systems would result 1n the ‘same resource allocatlon in. programmlng would

be if for every program the net revenues ohtalned from advertlslng would
‘:be exactly,equal to the net revenues generated by viewer payments. Since

:thlS is very unllkely to happen we. can expect the two systems to prov1de
'.da dlfferent mlx ‘in’ programmlng.» |

Not only do free—TV revenues fall con81derably short in capturlng the

_Value of the 1nten51ty of consumer preferences, but alsc: the one dlmens1on‘“
'of v1ewer preference that the free-TV system does 1ncorporate in determln-?
flng the mlx of programmlng 1t offers - audlence size — may ‘be more accur—
.ately measured 1n a pay—TV system.’ Program audlence s1ze in a free-TV sys-“t
“tem cannot be measured dlrectly and can only be estlmated through the varh-
ous types of telev1s1on program ratlngs _ These ratlngs are based on. a
'>sample of the v1ew1ng populatlon and thus are subJect to some degree of

';error. However a pay-TV system would be able to dlrectly account for each



b
1 _ ' _

viewer'hecause of individual payment for‘the different programs offered,-
and thus“an extremely accurate measure of agdience size can be obtained.

Another feasdnvwhy pay-TV mlghtrpossihly offer viewers‘lncreased

variety in television programming,is because ‘a ‘pay-TV systemireceives
_ its_revenueS'directlx from consumers.’ As‘a result the‘mlr of;programa
ming chosen, in'the absence of regulation, is_that-;hich will‘maximize '
the profits‘of selling‘television'shows_to.consumers, and thus programs'
.are chosen that correspond as closely. as pos51ble to consumer preferences
glven the prevalllng cost condltlons of programs. !

Anh advertlser—supported television system, on the other hand
.recelves 1ts Trevenues from advertlsers and thus max1m1zatlon of proflts
pw1ll result in a le of programmlng that is- dlfferent to the degree that
vadvertlslng rates are based on factors other than total audlence s1ze.
’Advertlslng flrms w1ll want .. to sponsor those programs whlch correspond
to the preferences of only those consumers who are llkely to be persuaded
'by the advertlsed message. Thus, the pgeferences of some potentlal

"

v1ewers w1ll be partlally or wholly exc uded in the . determlnatlon qf

d
"program mix if some shows are produced ‘S0 as to appeal to spe01fic con-
sumer audlences. | |
‘f For example; 1flgolf-balls derlve great benefit from telev1sion

; advertis1ng in the form of 1ncreased sales, the advertlsers of golf-balls
' will want to sponsor a program almed at max1mrzing the audlence 51ze of
golfers as opposed to the audlence 51ze‘of the general populatlon Thus,
“even though soap operas.may be more popular amongst potentlal v1ewers in -
fdcterms of v1eWer preference, golf-shows w1ll be offered 1nstead of soap
p:operas because golf—shows w1ll attract more golfers than soap operas |

' would. Thus, the nature of the programmlng offered in a. free TV system



- l audience, because the product that is

f _ L »
,/ . | ‘ | - Lo

:depends in Some degree on the mix of pro ucts‘being advertised.

This mechanism for determining outpuﬂ is- not conducive to optimiza—

:tion of welfare for the total v1ew1ng aud ence. Because it is advertisers
who finance the programs, it would be moxe accurate to saly that the mix -
of programming chosen is that which maximizes. the profits to be derived
from advertiSing and not that programmi g which maximizes audience size

which is often 01t as the case(‘ And he maximization of profits from

advertising does ot necessarily mean p ograms that are chosen w1ll

rdirectly correspond to the preferences of* the whole potential viewing .
dvertised affects the type of
programming offered. (However it is[true that many advertisers Will
'attempt to only reach the general pop lation and not a particular sub—

'set and thus many programs w1ll be roduced S0 as to max1mize total

'TV system is- determined directly by the consumer demand for telev131 p"
:programming. | o .'fv '.{; ' ;n-//
‘hAlthird.reasonvfor'the abilit‘ of pay-TV to offer additional pro-
gramming stems from the unique ph sical characteristlcs of pay~-TV which
allow for better exclus1v1ty amon st viewers. For example, "adult"
entertainment would be more soci lly acceptable on pay—TV as"bompared
to the present free TV system be ause ohildren can be much more easrly
Vexcluded from VieWing it. | |
For all of these reasons p y—TV can be expected to result in a more

accurate reflection of v1ewer ref ‘ences, espeCially 1f a per—program
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Programmlng is anythlng but an\exact Science, and
_the networks are constantly beﬂng surprlsed by . the
" popular acceptance of show X over show Y...an aud-
ience that ig Paying dlrectly for the telev1s§on
service would undoubtedly make 1tseif hear
On the’ other hand, it should be note% that there are some who think
the networks do a good JOb in selectlng programs that are the most
appeallng to the general viewing audlence The- actual performance of
the current broadcastlng system is probably somewhere in between these
two extremes y
U51ng common sense, one mlght expect pay—TV to prov1de more dlverHA
sity in programmlng Pay-TV programmlng 51m11ar to ex1st1ng programmlng
is not llkely as consumers w111 be reluctant to pay for the same . type of"
u\programmlng that is already avallable at a zero prlce (unless - pay-TV out-
b1ds free—TV fdr programs which - cannot be dupllcated) The follow1ng
statement made by a: Canadlan cable operator glves support to this
propos1tlon o B
Telecable Vldeotron S success, without doubt, de-

‘Y'pends on its type of programmlng Compare,. for
-€xample, our performance with that of a'system

" the-air broadcasting stations, In two years; we
have captured 48.5 percent of the metropolitan,/
Montreal market whlle offerlng our services

3 Moore "Publlc Telev151on amming - , t , ,:p;*24ﬁ:ﬂgjia’/?if//
. 39R Jauv1n, "A P ' criptlon for cable v", Insearch; The Canadian
Communlcatlons Quart rly (fall 1977) T S



In the U. S., the FCC 1n 1ts Fourth Report on pay—TV concluded on the
basis of 1ts seventeen—year 1nqu1ry 1nto pay-TV that pay-TV would prov1de
a "benef1c1al supplement" to the conventlonal "free" broadcasts ko It |
vstated that pay=TV broadcastlng’"ls not dupllcatlve of the programmlng on

S free TV and that (1t) is desired or needed by at least a portlon of the

v1ew1ng publlc ' '.' o ' R o __— e
N . . .
-

~Effect of Greater Varlety on Consumer Welfare

Whatever the cause//a high degree of program unlformlty does ex1st in

'H;the current telev1s1on system What has to be assessed however, is

. . o
“nificantly increase or decrease total consumer welfare Increased variety

@

/\<iwhether-an increasevln program varlety-brought abbut by pay—TV‘w1ll sig-

"w1ll certalnly add to the consumer satlsfactlon galned from v1eW1ng tele—

v151on programmlng, but 1s the addltlonal cost in terms of the use of

scarce resources Worth 1t, could these resources be used elsewhere in such’

/

.

' ..a manner as/to yleld greater co'sumer satlsfact10n7 The value of greater '

///" _ One of the dlfflculties 1nvolved in evaluatlng the effect of pay—TV

programmlng on consumer welfare 1s the fact that the effect of ‘the 1ntro—. :"e

ductlon of pay-TV w1ll be felt throughout the entlre telev1$1on 1n%ustry,v;t.

and all changes must be reckoned wlth - If, pay-TV only offered programs

ithat would not normally be avallable otherw1se, 1t is falrly obv1ou that
:consumer welfare would 1ncrease as a result ) Consumers w1ll pay foz\these

programs only if. they add more to thelr total satlsfactlon that: the purh

: ,chase of any other product (assuming consumers are ratlonal) o vyij“
S U, S., Federal Communlcatlons Commlssion, Fourth R;port and Orden
on Subscrlptlon Television 15 FCC 2d (1968) 473,4h83—88
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Thus, no televrsion v1ewers woiald be wWorse .off because of these programs

y -

but some would be better off, 41 These type of’ programs would be ones

that are marglnally unprofltable ‘to the Mfree" broadcastlng system but

are profltable to a pay—TV system because of one or more of the reasons

'.,stated in the prev1ous sectlon

'vlously offered for free would now\be\:ffered for a pos1t1ve prlce)

However, if pay-TV 1ncludes in its package of programmlng programs

e

- which would be avallable on our conventlonal TV system 1f'1t were not for

/. ‘
. the ex1stence of pay-TVy- the galn to consumers ‘is-no longer unamblguous

and a more compllcated problem ex1sts. "The "free TV‘system\would now

- ’ e

~ be affected in. 1ts selection of programmlng and Wwe can no longer assume

A T
that no viewers’ would be Wworse off because of pay—TV’(some programs pre-"

The startlng p01nt in the analysis is to evaluate whether pay—TV

can be expected to provrde,a range of programmlng or supplement ex1sting

’

iprogrammlng such that 3001ety is brought 51gn1f1cantly closer to the

'soc1ally optlmal degree of program varlety., Optlmal varlety can be v1ew—‘

‘ed as belng determined by two maJor forcesr—- the demand 51de and the

L‘cost or supply s1de. On “the- demand 51de more varlety w1ll be optlmal

‘the more w1dely dlstrlbuted the tastes of consumers and the less the,

~

substrtutabillty between products (or, in other words, the narrower the

- dlstrlbutlon of "characterlstlcs" amongst products) -On‘the supply,srde," 2

B

41Thls statghent assumes that the loss in advertlslng revenue result-
1ng from the fact that some consumers-will decrease their viewing of free
TV because of their viewing of pay-TV: programs 1s not sufficient to

affect the programmlng offered on free TV, Noll, Peck and McGowan also

make: this assumption based on the premise that netWorks currently ‘earn
substantial profits and thus the Tresulting fall in advertising revenues
can be absorbed without a major change in programming:- ,see: ‘Noll, Peck, -

"and ‘McGowan,. Economic éspects of Television Regulation, p. 36 = 37, '~3:; . g‘
. "More will be said on the p;obable decrease 1n advertis1ng Tevenues. in o
"-%Chapter IIT. B
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less variety will be. optimal the greater the economies of scale ip pro-
dUction.4?' !

1y because advertising—supporfed televiéion‘aims,its=programs”at;th§Aﬁass‘

éudience,‘as Tevenues are baéedﬁélmbs%’exclusivély'Onltotal audien¢efsize,

Pay—TV,,oﬁ“the:other hgnd, because of its'ability to chafée'a Positive

priéé for'individual programs,.éan;explbit the tasteé;of_cqnsumérs on.the:

“Conéqmers on'vafietyidépéhds 6n'the relativéfamouhtsfof SatisfaQtion _“af

. PP

different than availabie Programmirig, This is difficult to empirically

”.frefaiuéte{.althbughﬁ§h§ évéﬁtu§1 éucéess QrLiéck of‘sncqessf§ffpay-tele-f

-

vision will shed;moreiiigbﬁf??_fﬁéjahaun- consumers,éréfniliigg tonpaj~fof 

faction that would be gained by viewers from pay;rxé--programm'ng. lthat-.-.;vlvs L
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@

. The structure of the television programming market 1is such that pay-l‘

TV can result in the provision of a- quantity and qual\ty of programming

~- that is closer to the optimum than that programming which would be pro- '

&
vided by a free television system, As will be discussedgin.more depth in

Chapter‘III ,the "0ptimal" quantity and quality of television programming

will only be provided if. broadcasting revenues are equal pp the Value of

[
s

programming to consumers. However, " there 1s no reason to expect advertis~,

ing revenues in’ a free TY system to be equal to the social value of pn%:/

gramming. ia/-TV however, can be expected to appropriate a larger frac—

tion of the benefits generatedpby a program because it obtains revenues

directly from viewers by charging a positiVe price for programs. InAsuch

a case, producers revenues will more nearly reflect consumersfﬁbenefits,.
X

resulting in the proviSion of a quantity and quality of prdgrams that is

closer to the optimum. There will be a tendency to provide programs up

- .

to the p01nt where the cost of programming equals the real value to con-
sumers of programming as reflected in revenues gainkd from consumers.

In an advertiser-supported°telavision system the only dimension\of
demand that is important to producers is what the quantity demanded is at
Zero price The failure to consider the lepe of the demand curve over a -
range of positive prices may rfsult in the provision of programming which
does not max1nige\total ‘Welfare because the intensity of demand is not in-

> corporated in output decisions. Figure 1. depicts the demand for two pro- f

grams which would generate equal revenues with advertiser support

FIGUR“ 1

Quantity
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While an advertlser—supported system would be 1nd1fferent between these °

“

two programs (assumlng equal productlon costs), a pay—TV system would « %

i o . e

choose program A, the program w1th the more. 1nelastlc demand Program

. A would generate more of b‘th consumer and producer surplus, thus bghe—

: <
fltlng s001ety as a whole.‘h o : ‘

Orie' very crude way of determlnlng whether an 1ncrease 1n variety ‘J" -
Wlll be of ‘great beneflt ta consumers is to assess current dlssatlsfac;
tlonvamong viewers resultlng from program unlformlty. If-the dissatis—

. factlon resultlng from the lack of varlety 1s as‘great as. 1t is often |
_suggested and v1ewers express thls dlssatrsfaatlgn by not watchlng '

telev151on, then 1t could be rouvhly measured And indeed 1f thls

‘ approach is used one mlght conclude llttle dlssatlsfactlon exists based

~ 1

on the tremendously large amount of time the average person spends

viewing telev151on programs.l"'3 However, thls approach is hazardous

because viewers who do not recelve their preferred programs may accept :

ex1st1ng telev1s1on programmlng asvsrmply better than nothlng ThlS

argument is relnfqrced by the fact that at a marglnal cost of zero — aero_f
in terms of dollars and not tlme or sanity — ylewers may consume tele- v
" v151on servlces even 1f the resultlng satlsfactlon 1sfvery low | fi'_f
| It is even p0551ble that pay-TV ‘can result 1n\a large 1ncrease in
consumer welfare even if it does not offer a substantlally dlfferent.

programmlng format Even 1f dupllcatlon is increased, con'sumers wlll
galn from the 1ncreased optlons avallable to them. Noll Peck and McGowan

dlstlngulsh between v1ew1ng optlons (the number of programs avallable

..,

-

3Average dally television viewing per household is about ) hours,
11 mlnutes in Canada see E,S. Hallman Broadcastlnggkn Canada p. 31
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iv 51multaneously to the- v1ewer) and dlver51ty e numper of categories —

. comedles, westerns, soap operas, etc. —;~1n yhich programsvare-offered at
: m.a glven tlme) b It is argued'that~v{é:ers value more optionS‘(ie; the .
) \

Vnumoer of available channels) than dlver31ty because more channels 1mp11es

"ta larger number of dlfferlng program types and also, programs within

. standard categormes .may not be perfect substltutes for- each other- and

< Vi

thus viewers will value more optlons

0

N . .: : . O

1& » \P ufzjii//;éék; andiMcGowan,‘Economic Aspects of TeleVision Regulation, =
N p 8 - S R o . o .

» o EE

R4
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for and - the costs and benefits 1mposéd by the varlous forms of" regulatlon

" the pay—TV 1ndustry. : "‘_. RNV
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GHAPTER II

' THE RATIONALE FOR REGULATION S

c
w

' The purpose of thls chapter is.to’ establlsh the theoretlcal ba51s

L

for the thes1s by outllnlng the condltlons under which the crovernment nay

s
ks

; be economlcally Justlfled in regulatlng any. partlcular 1ndustry

2

If a market left to 1tself does not attaln certaln de51rable soc1al
L r~g..

‘ obJectlves, then the government may be Justlfleu in elther repla01ng the'

»market mechanlsﬁ’as the determW' -nt of 1ndustr1al output, or modlfylng

?

the parameters of the. market sc as to allow for the achlevement of these»

e
i

:obJectlves through the functlon ng of the market — ‘and each of these

: courses of actlon w1ll have dlf-erent economlc and polltlcal consequences

¢ I

Thus the issue of regulatlon b01ls down 1nto two questlons- 1) should

"‘the market be regulated to begln w1th7 and 2) if 1t is to be regulated

Xhow is 1t best regulated’P :

R

‘The trend in North Amerlcan regulatlon over the years has been to—'

T\\
\\ ' i
wards -ore. and more. government 1ntervent10n in: 1nﬁustr1a1 markets- each &
'paSSlng year brlngs more rules and requlrements ghlch are imposed upon ‘f?i}w:}
v y ,

"1ndustry by government Because regulatlon has become so prollflc 1t 1s

t v
very 1mportant to develop a framework in ‘Which to evaluate the ratlonale

c .

' 'ThlS thes1s is mostly concerned w1th deflnlng the Set of condltlons

r, v’

~in an 1ndustry which mlght warrant government regulatlon from an economlcr

standp01nt ‘and then evaluatlng some of the regulatory 1ssues involv1ng

e, f



Although a s1mple set of rules and guldellnes cannot be applled to :
l all regulatory problems, as each 1ndustry has 1ts own’ unlque features,
-valld s01ent1fic generallzatlons can be drawn and useful general guide-

lines developed The appllcatlon of. these general guldellnes or pr1n01—‘

ples in particular s1tuatlons must then-

., .be done on the bas1s of full con31deratlon of
"the special characterlstlcs ©of the industry in
. question — its technology and other conditions’
of- supply, the nature of its market — and of thef
‘varying mix. of public purposes, economic and. -
other, that ”egulatlon is supposed to serve.1

&

Echonic Objectives |

. : : Ly
' The resources whlch determlne our s001ety s capa01ty to produce

goods and serv1ces are scarce in relatlon to the depth and multlpllclty :
. NI ;':& L
of our needs and waq?s whlch can be satlsfleo by the goods and serv1cesi»

- wWe- produce., Thus, the problem is to choose how to allocate our flxed RS

X_‘-

T ,bundle of resources S0 they w1ll yleld the most satlsfactlon to soc1ety '\

&

'ndéif5101ent resource use‘ls the maJor obJectlve that economlcs concérns

Ve

| 1tself thh _'. \tﬂy
) it

Resource efflclency not. only 1ncludes the achlevement of mlnlmum

- cosfs W1th the glven allocatlon of resources — at one p01nt in’ time

*».

»(technlcal efflClency) and over time (dynamlc efflclency) — but also
1mp11es optlmal product virlety (qualltatlve efflclency), and: in the

broad sense 1ncludes optlmal(income dlstrlbutlon.

.A,

T

R _.'gf,_ C e T
-1,

. , A, E Kahn The Economlcs of Regulatlon~ Principles-and_Institutiohs,f“
."vol 1: Economlc Prin¢iples (New‘York. - John Wiley & Sons, 1970), p. 13-14,

e

s

ar



‘The discipline of economics studies the manner in which resource

efficiency is brought about? .

grr

et

"It is concerned with the way in whlch...transactlng
. units or grouplngs make their economic- decrsrons,
~ and the way in.which their several activities are-

coordinated by economic institutions to make the
basic choices dictated: by. the universal problem-of -
scareity — what to produce, how and by whom to- pro—
duce it, and how the product is to be dlstrlbuted

. In Western. economies, the coordination is effected
“through the market system., Therefore, mloroeconomlcs

" 1is concerned with the operation of 1nd1v1dual markets -
-:‘-— how prlces, outputs and distributive shares are. :
- determined — and. their 1nterrelatlonsh1ps. ‘The cri-.
“teria of effective performance -consist. in the desira=.
- bility of the resulmlng allocation of resources’, the

" physical efficiency (both statically and dynamically)

with which scarce reSources are used, and the. acgept—

:ablllty of the resultlng dlstrlbutlon of 1nc0me.

1

As it has developed regulatory economics 1is concerned prlmarlly w1th

:prov1d1ng the possrble means by whlch an 1ndustry can be led to the

\k-

K achrevement of the greatest resourde eff1c1ency possrble in a regulatory ©

.context w1th the effects on income dlstrlbutlon usually belng 1gnored

-(Regulatory constralnts placed on’'an 1ndu§try w1ll automatlcally affect

-1ncome dlstrlbutlon 1n some way, but regulatory economlcs rarely attempts_

b'to make pollcy prescrlptlons that aré dlrectly des1gned to affect dlstrle

’*butlve equ1ty.~ Justlflcatlon for treatlng

%gpome dlstrlbutlon separatelyf,‘

‘from resource eff1c1ency rests on the assugptaon that any 1nequ1t1es 1n :i

»

'1ncome dlstrlbutlon can be allev1§ted through the taxatlon system.‘ Lump—fr

‘sum transfer payments can be used to redlstrlbute rncome w1th llttle or

no. dlStOIth%&Sf resource efflcrency )

It should be kept 1n mlnd that the spec1flc performance goals of

:regulatlon should‘be a functlon of the polltlcal process. What

A

.2‘

“Tvid., p. 16.

“
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‘constitutee good" performance from an economic v1ewp01nt should.be de-
;ltermlned by political or ethlcal criteria and economlsts cannot be ex-
pected to’ be any more quallfied to make the ch01ce of criteria than any- _
one’ else. Economic eff101ency labelled 'as "good" performance 1mp11es |
an underlying value Judgement that cannot be made solely on economic
) grounds., ‘, ' .,> ' : - E - " e ; R o 8
The role of the economist is to also clearly explain the poss1ble_
;economic costs and benefits, ‘in terms of resource efficiency, of various
alternative policies to the dec151on makers. Regulatory -econofics is
concerned w1th prov1d1ng guidance to the pollcy makers and admlnietrators

who develop and apply policies involved w1th tbe regulation of 1ndustry

g
. o

s e

" Economic Rationalée for Regulation. co

o : , rflm
In this section I will attempt to develop a framework whicn descrlbes

3

the set of conditlons undexr which government regulatlon of an 1ndustry
. -may be economlcally Justified The Justlfication w1ll be based .on the

. gability of . the regulatory process to 1mprove eff1c1ency in the 1ndustry

'allocative, technical, qualitative, or dynamic eff101ency 3 R

§

>
i
* P e

C . L : TR e

o_ : . . . D ’ : ey . S

'“Functlonlng of the Market Mechanism
[

Regulation can be economically Just 'fied Af the econOmic benefits

3Allocative efficiency implies (or 1ncludes) technical and: qualita- .
'tive eff101ency. “Allocative efficiency requires scarce resources to be- .
used in-such a manner that maximizes- the consumer satisfaction gained: from
- those resources — this ‘precludes any waste of ,resources through ineffici-
ent production techniques (technical efficiency), and entails‘produption ,
decisions which are qualitatively_responsive to,conSumer?tasteS‘(qualita+
tive efficiency) _ L B A
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~of improved_perfqrmance brought about by regulation exceed the c

“

 regu1ationQu Improved performance from an economic standpoint in the

. N \ . . ! .
- case of regulation-refers to better efficlency:  allocative, tec

Vo

IQualitative,\@nd dynamic efficiency. But the question has to be

: undef what co

\ .
\

Hditions is intervention in a market necessary to.b
\ ! - . . .
\ ' '

about: this impf?vement in efficiency?

hnical,
asked:

ring

" The pértiaf\answer to this quesﬁiqn is that interventioh may be

‘necessary because market "imperfections" exist. Such an answer implies

that‘tﬁeféompétitivé mafkét‘system with

its set of prices perfec
¢ A :

tly

responsive to the laws of supply and demand will result in the most

efficient use and élldcaﬂion of resources and thus maximization of wel-

- fare for the entire economy (Pareto“éffibient). ‘Hence, intervention in a

}markef-dan bnly result in

" B

improved efficienby if something is Ereveﬁting

" the competitive-markét'from functioning properly in the first place:

...belief in the invisible hand loes not imply that
the government has no part to play in the économic

- system. Quite the contrary, IP it is in general

true that men, following their owh'self—interesty
act in a way that is of benefit to society, it is,

to quote Edwin Cannan, 'because human institutions

are arranged so as to compel self-interest to work

in directions’in. which it will be beneficient. ' |
Our task as economists'is to help ih.the devising. -

~and improving. of those institutions.>

o

AT

bes v 1

4,

. ‘In addition, because regilation uses scarce resources,

Lo .
$

v amount:of regulation exists deperiding on the conditions of suppl

demand. In other words, regulation should be ‘supplied up to the poipt‘;
where the marginal benefits from regulation equal the marginal -costs -

(assuming that at some quantity ‘the marginal benefits are greate
‘the marginal costs), . - - = . ; N -

.

optimal

¥y and

r than

-

dsts of ;

' 5Coase; R,H.;."The Eéonomlcs of Broadcasting and Governméﬁt Poliéy". -

_AER Papers and Prpéeedings,‘(May»1966)y Ly,

.

e

‘ . ’

[



The competltlve market model whlle hot. wholly reallstic, 1s a use-’

ful concept 1n analyzrng and prescrlblng pOllCleS for some aspects of our
‘economy.

For all the.great modifications to which market
economies have been subjected 'in practice during
the last century, and for all the quallflcatlons
that must be attached to the case for such am
economy, the competitive market model is still
an important measure... descrlptrve both or. real-

ity and of: the community's conception of ghat

- an ideal economic system would look llke

The economlc Justlflcatlons for regulatlon will largely be based _

| 1n»thls thesrs on the ablllty of regulatlon to 1nduce an 1ndustry to be—

-

'_haye in a manner that w1ll more closely approx1mate competltlve market
performance._

In a competltlve market system prlées, costs, and proflts reflect
-relatlve scarcrtres and surpluses, and 1nduce the owners of factors of

productlon to use resources’ that are in the greatest demand relatlve to.

supply (allocatlve effic1ency) The pf“ces of goods and servrqes, and
-8

_ the 1ncomes of the factors of prgductlon, .are the mechanlsm through whlchl
the market system operates. Thus the dec1s1ons as to where resources arev"

allocated and what shall be p&oduced are. left to- the ntary de01s1ons o

of purchasers whose de0151ons are gulded by product prloegaand tﬁﬁir

j§ 94
- own Hants and preferences. v

mw - o

' When the praées of goods and serv1ces reflect thelr tEue opportunlty

_costs buyers -can accurately Judge whether the satlsfactlon recelved as-a.-

»result of purchas1ng any partlcular product is worth the opportunlty

Jeowt o

cost or sacrifice of the other products forgone.7 I f‘ l’g;j"f'

¢

T

6Kahn The Economlcs of Regulation D.. 1

7Ibld., p. 66 - 67. ‘lf
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will accrue to consumer

’if the prices of all products accurately reflect
thelr respective oppo‘ unioy costs. If prices fulfill this fonction,
consoﬁers'#ill, throu h theif purchase decisions, guide our scarce ree
‘sources into those lines of production that‘wiil yield ﬁore satisfactioo
.' then‘any alternativ producfion nix, and toos.totsi.setisfaction will be
\/rwx\‘imize‘d. | |
| Sinceethe fru% opporiunity.cost of producing any ope product is its
. marginal social cosf,-having price equel to marginal cost for eli‘products‘o‘
is needed‘to ensﬁre the most effioﬁent-ellocation of resoorces in the
economy’(Pareﬁo efficient). If‘the price for a particﬁlar oommooitf
exceéds mafgihal cost, some coosumers‘Who would,normaiiy‘bgy the product
'will.refrain from makingnthose edditionai'purohases because the price
exaggérates'toe true obportunfty cost or sacrifice if all other products
are fficed at theirlmarginal cost, - N |
Inya perfeotly coﬁpetisive market, coﬁpetition for oustomers'will
 induce firms to drive prices down to a produot S marglnal cost a necessary
condltlon for the most‘efflclent allocatlon of resources; (However, as |
w1l% be dlscussedﬂlater'under "second best" cons1derat;ons,_prlces equal
n'to marginal.costs in any one'indhstry is A neoeSSarykbut not sx,.l'fficientt
condition for'ao'effioient”allocation of resoorces ) _‘ j __.of
e  As far as technlcal (statlc) eff1c1ency is concerﬂed, in a competl—'v
flve market flrms which fal& to operateﬁgt the 1owest p0551b1e unlt cost
for thelr glven output w111 incur losses and thus eventually be drlven
from the'market. Competltlve flrms cannot’ afford any "X-inefficiencies"
orvecoooo;o‘wsste. Competltlon for customers will weed out the 1neff1ci— .

ent firms;



y 57

¢

In regards to the issues'of qualitative and dynamic efficiency,
however, the performance of a perfectly competltlve market system is/

more amblguous s v » ‘ . o //

&

There ex1st ‘some economlc arguments agalnst a purely competltive

. market, and thése must be examined also One argument is made on the

» grounds of achlevement or lack of achlevement of dynamlc eff1c1ency.
Competltlve firms may not be w1lllng to bear the risks and costs of

‘;technologlcal innovation because they are not protected from competle
tors who may copy thelr 1nnovatlons and thus they would not be able to
benefrt, in th@}long run, from thelr 1nnovatlons. Also,.competltlve |

- firms may not be able to generate enough funds to allocate to research

| and development (And in- the end, the rate of technlcal progress is
probably more 1mportant than resource allocatlon i;f1c1ency ) |

. On the other end of the scale, it is. often argued that a monopollst

'Wlll tend to be letharglc in 1ts operatlons and thus also is. not llkely

- to become as- dynamlcally efflClent as possible, Becaugg a monopolist
faces llttle or,no competltlon 1ts 1ncent1ve to 1ntroduce technologlcal
~1nnovatlons and 1ncrease product1v1ty may : be reduced Competltlon may be
needed to 1nduce innovation des1gned to achleve better eff1c1ency |

? us, the best. solutlon to the problem of dynamlc efflclency lles some— }

where in betWeen the two polar extremes of pure competrtlon and pure -

monopoly. . | A |

3

- A second ecOnomic,argument against a perfectly competitivensystemvis'

8For an explanatlon see" F.M, Scherer Industrlal Market Structure
- and Economlc Performance (Chlcago- Rand McNally, 1970}: p. 21, - '

®

——
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not result in the prov151on of the 5001ally optimal '

that optlmal product varlety (qualltatlve eff1c1ency) may not be attalned
. The effects of market structure on .

uct varlety

——‘competltlon may

degree of product dlfferentlatlon
product varlety is an important issue when con51der1ng regulatlon of the
TV to 5001ety rests largely on

pay—TY 1ndustry because the value of pay-

whlch predlcts a trade-

1ts ablllty to . provrde a more- 3001a11y optlmal degree of prod
in televis1on programnlng. _ o : ‘
The theory of product.varlety is tradltlonally ass001ated W1th
ThlS s1tuat10n

Chamberlln s theory of monopollstlc competltlon,
off between 1ncreased varlety and allocatlve efflclency
w111 eventually produce

arlses becauSe a monopollstlc competltor assoc1ated wlth a sllghtly

A

dlfferentlated product in a competltlve 1ndustry
an output for whlch average cost is not mlnlmlzed and prlce exceeds marvl-
. @ /v‘. »

9' H'_ .
~slop1ng demand curve it faces, a monopolls—

nal cost S
Because of the downward
tlcally competltlve market 1tself cannot be expected to prov1de optlmal
Us1ng the concept of total surplus M Spence in a re-
petltlon (or monopoly)

<«

blased

prod y /arlety.
cent artlcle has shown that under monopollstlc com
of product characterlstlcs 1s llkely to be;

a flrm S seéectlon
beneflts resultiﬁg from poss1ble dlfferences in the marglnal and average
10” o
= ';‘} . ,

by consumers

valuatlons of a

B

g}bld., Ps 13 - 15 _
comes about, o S )
oly, Quallty and Regulatlon—

Scherer provides an explanation of how this

g '1OM Spenee "Mono
Economics (Autumn 19?5§ 41? - 29

Tk

m .
ﬁr‘
away from the s001a1 optlmum because of a dlvergence of 3001a1 and prlvate

".Bell\Journal of

<



‘The - fallure of the market arises from}the:inability of'prices to convey
.information about the wvalue attached‘to“quality_by inframarginal;consumé
;ers, thus the benefits to'avfirm because of a change in‘quality may hot be
a ‘measure of the true s001al beneflts unless the margl al consumer 1s av-
erage oxr representatlve, ambthere 1s‘noth1ng 1ntr1n51c to the market
| that guarantees that the marglnal purchaser 1s 1ndeed representatlve.p“
However, much dlssatlsfactlon exists among economlsts with regards
to the way 1n Wthh the theory of monopolastlc competltlon deals w1th

the problem of product varlety. Kelv1n Lancaster has developed an. ' ;

approach to consumer behav1or that prov1des an alternatlve approach to

9
?

the 1ssue of the soclal optlmallty of" dlfferent degrees of product ;.

differentlatlon. ThlS 1ntu1t1vely appeallng approach is dlfferent from
s

| the tradltlonal treatment of. consumer behavior in ‘that it posthlates that

the utlllty whlch consumers attempt to. max1mize ‘is derlved from the proper—'

-

R tles or characterlstlcs of goodsnrather than dlrectly from the goods ,'
themselves.‘ One of the assumptlons used in thls approach 1s that goods,
ln general possess more than one characterlstlc, and many characterlstlcs
.A w1ll be ‘shared by more than one good Slnce thls approach conceptually
v1ews.a good as hav1ng mult iple characterlstlcs, it is better sulted to

deallng w1th the problem of product dlfferentlatlon.",lgg
. . \ "g"
Thls “characterlstlcs" approach to consumer behavror Was. flrst intro—

duced by Lancaster rn 1ts general form in 1966 il Nlné years later

\

Lancaster publlshed another artlcle 1n which he used thls theory to ex-

amlne the problem of optlmal varlety 1n a world in Whlch every consumer

o

¢, Lancaster, "A New Aj proach to Consumer Theory Journal bf‘p )
Polltlcal Econp_x (Aprll 1966§ 132 - 57 B R

te
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knows exactly what he prefers and how to achleve personai optlmallty wlth-
in h1s constralnts.lz' One of the conclu81ons that eme ;ed,from hls anal—‘
y51s is that there ex1sts a. SOC1ally optlmal degree ¢ voduct dlfferen—:h;
tlatson Wthh would be achleved under perfect competltron, bUb only 1f |

’ condltlons of 1ncreasing returns to scale did not .exist, (It. is very

> -

.o 1ntu1t1vely understandable that condltlons of 1ncrea51ng returns w1ll
restrlct the number and . varlety of,products that 1t is des1rable to

supplx )

v .

. Thus, on a’ theoretlcal level, ‘the effect of mighet structure on optl—

B mal product varlety is somewhat 1nconclus1ve 1f not confu51ng at thls‘ﬁ.‘f
hp01nt in time. While the competltlve model is useful in. analyz1ng the

;a" funct;onlng of .Some aspects of our economy (such as resource allocatlon)

1t s1mply cannot be used 1n analyz1ng and . evaluatlng other aspects of the
_‘economy (such as’ qualltatlve or dynamlc efflclency)

Another fault of the purely competltlve system from - polltlcal and

.

o

economlc v1ewp01nt 1s 1ts potentlally unstable effect on employment: %

It is concelvable that the halr—trlgger price adJust- Ca
e - - ments of purely and perfectly competitive markets .
C y : '/could intensify tendencies toward instability,. making
< S it gore difficult to combat the waste and human misery -
' + . of. cyclical unemployment through fiscal and. monetary o
pollcy measures., o L o

5.

: 12K Lancaster, fSoc1ally Optlmal Product Differentiation,"'American
-_4 Economlc Reivew (September 19?5) 567 - 85 T :

13JF M. Scherer, Industrlal Market Structure and Economlc Performance,~
Py 21 o : A :

o

@
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o tuatlons in total worklng hours

5

'apparently’a ins:.st on ’aé hlgher average wage rate.

ol

N

Presumably workers prefer stablllty in employment opportunltles to un-
stablllty (all other things remalnlng constant) 1“ g
As far as thls performance goal is concerned, the monopollstlc in-

dustry organization may be the 1deal form of organlzatlon since it is
-~ .

more condu01ve to stablllty However this issue is far from being

'lresolved and there 1s some evidence to the contrary Roger Sherma»

~

has surveyed four maJor emplrlcal studies’ whlch explore this issue and he’

entatively concludes that concentratlon is assoc1ated w1th greater fluc—

1 5 ‘

However, any attempt to explain the.

relatlon between employment rlsk and monopoly powerCZs very difficult

because flrms wlll generally make a greater effort to keep more skllled

"workers in perlods of demand 1nstab111ty (usually bedause such'workersk

possess more»of the firm's investment in training) and it happens that

firms in more concentrated 1ndustr1es tend to employ more hlghly skllled

workers.lé Thus, the success: of attempts to correlate concentratlon and

" o

employment instablllty Wwill: depend on how well they deal wlth ‘the. pro—

blem of systematlc dlfferences in worker skllls.

: f&
1L"D S. Smith has produced some empirlcal support for the fact that

workers must be compensated for employment 1nstab111ty (employment rlsk)
in the form of higher wage rates (see D.S. Smith, "Concentration and-

Employment Fluctuatlons," Western Economic Journal, September 1971:. 26?- »

?7) Smith used the standard deviation in the ratio of weekly productlon
hours to the average weekly productlon hours in'73 1ndustr1es ‘to repres--
ent’ employment‘rlsk .and found that workers who bear more employment rlsk

-

Y

e 15R Sherman The Economlcs of Industry, (Boston : Little Brown

and company, 1974) DP. 205 -‘97 e, o -
16see L.W. Weiss, "Concentratlon and Labor'Earningsyf'AmeriCanf

Economic. Rev1ew (March 1966) % - 117 : ~

Yoo
K
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Because the market system does have these potentlal faults of in-
stablllty, sub—optlmal product differentlation and dynamic efflclency,
regulation aimed at remov1ng these’ faults ‘may be Justlfied even 1f no
- static. 1mperfectlons" in the market ex1st Thus, regulatlon des1gned
”;to brlng about 1ncreased dynanic eff1c1ency or stabllity, or a. more

‘optimal degree of product variety, may be economically Justlfied
| From a s001al v1ewp01nt the competitive market system also has its
‘ ;faults Perhaps the most 1mportant cr1t1c1sm arises from the fact that
vvotes in a. market system as to where resour"es are allocated are based
oh dollars and thus, 0?because T'iiViduals are not equally wealthy to be-
g1n w1th some 1nd1v1duals w1ll have~more 1nfluence in the market than

,‘others, A competltlve economy maxlmlzes the beneflts galned from our

v'scarce resources, but these benefits are the beneflts wWhich acorue to
the 1nd1v1duals with money. f

!

The actual mix of goods and serv1ces produced 1n our ecc“omy, given

'l‘the state of technology and a . flxed Supply of resources, ‘is denendent on -

>y
Y

wconsumer tastes and'the dlstributlon of 1ncome Those 1ndiv1duals Wlth

N -

,relatlvely hlgh income have a greater 1nfluence than 1L income 1ndiv1d—
huals on output and the employment of resources because they have more
\"dollars" (representlng property rlghts to the use .'of scatce resources)

to b1d for the ouxput of the economy. On the other hand, at least on a
i

n

’theoretlcal basis, decrslons 1n the publlc sector are made through the
polltlcal pProcess where each 1nd1v1dual has the same 1nf1uence through
tlhis polltlcal vote, and thus government partlcipation in-an- economy might |
‘p';be Justifled on the grounds of equlty iﬁ ‘. . |
Competltive allocations may also 1nvolve considerable inequallties

.1n 1ncome distribution and thus whlle the competitive market may‘achleve _
Pareto effic1ency, this may not be a s001ally optlmum result . The pattern
W B TR TR

K



of resource ownershlp in" the economy may be such that the resultlng Pareto

eff1c1ent pattern of productlon and its pattern of 1ncqme distrlbutlon is

‘ \"J‘

=3
less acceptable to soc1ety than a Pareto 1nefflclent'pompos1tion of output

which results in a dlfferent pattern of real 1ncome élstrlbutlon 17
' S ‘ : . ’ 4 '
',_Second’BeSt'COHSiderations -y _ : S d s ‘ ‘o

>

Pareto prov1ded condltlons necessary for soclety to reach a p051tlon

hof o,bimum welfare through resource allocatlon —_ condltlons which are met

.v

Lin &

! erfectly competltlve economy However, the marglnal condltlons nec-
L . - o
y~,essary or maximum welfare are- global condltlons which have to be satlsfled

, -

: througho t the entlre economld system. There must be condltlons ofrperfect
K hicompetltion in all markets 1nvthe economy 1f a Pareto efficient allocatlon |
of'resources is to- result |
‘ However, ‘¥n reallty all of the marglnal condltlons cannot pos51bly be
v met} Because 6f the pervas1ve market “1mperfectlons" 1n the real. world 18
. | ‘a Pareto optimum 1s’unatta1nab1e. We are thus faced w1th a suboptlmal
| pgsitlon about which ;aretlan condltlons glve no guldance.
The 1mportant pollcy questlon then becomes whether the "second best“

“%fh
SRR condltions as poss1ble 1n order 1o get nearly to a Pareto optlmum ~

?gsltiqn calls for a pollcy almeg/at fulfilllng as'many of the Paretlan L

T . : ) ' °‘-

- . 7However, this problem can be solved through means other than man-
% 1pulating the type of market system in operation, The: market system can '
be ‘left to operate and attempts to improve the unequal distribution of -
. -Wealth can come about, through such measures as transfer payments amongst
R 1nd1v1duals. " R
, R : . ,
18Not only are market imperfectlons prevalent in all markets but _
there are large segments of the economy to which. the competltive model is -
‘not wholly applicable: public utili ies, government sectors households
_ non-proflt sectors.- = ///} _ . v

/ @
f
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Are movements toward the competltlve norm de51rab1e in terms of resource

allocation eff1c1ency° Even if we can never achleve ‘pure and perfect

w

competltlon in all 1ndustr1es, .do we galn by mov1ng towards this 1deal

[

and regulatlﬁé so as to. allev1ate market 1mperfectlons°

'In a formal theoretlcal proof Llpsey and lancaster (1956) have

_demonstrated that 1f dev1atlons from marg1na1 cost pr1c1ng ex1st anywhere

W

else in the economy, we. cannot make the’ general proposrtlon that rules’

7

‘ de51gned to 1mprove the "competltlveness" of any 51ng1e sector wlll be

desirable from a resource allocatlon standp01nt 19 Whlle thls approach

and others llke it, are negative in nature, attempts to establlsh more

: ¢
positive general second—best condltlons have met W1th llttle success

. & ' S
However, even though 1t appears that We can make no general predlc—

tions of the effect on: allocatlve efflclency of a movement towards margln- d

e

al .cost- prlclng in any one sector of the economy, thls does not necessarl-;

-

ly rule out’ loglcal solutlons to the Pr101ng problem in SPeCIflC s1tuatlons
. £ :

.

In. the w0rds of R”Kahn o 3 . , :
The existence of pervasive. imperféctions in the - . « 7
_economy greatly complicates th® problem ‘of - eff1c1-
ent pricing.. In the author's view in principle it
~ does not make solution impossible 'in specific sit-
uations, nor does it make it practically impossible
in such instances to make the type of informed - SETT
piecemeal de0151ons policy makers must 1nev1tab1y Y
‘make about how far and in what directions to %ual-'
1fy ‘the bas1c rule’ of marglnal-cost prlclng

. . - B S
'

But theére is llttle doﬁbt that in most circumstaﬁbes‘markets,Ueven ;

if highly 1mperfect allocate resources more efficiently than their feas-
'vlble alterﬁatlves,_such as direct administrative controls. The decisions

in a market economy are made by the individual buyers and sellers in the -
market and the market permlts a very sens1tive expres51on of 1nd1v1dual

- preferences.

\,

TZOA;:Kahn,hThe’Economicsﬁof Regulation,Vp. 70.. ";' R "p o

S . : : »
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"Thls p031t10n taken by Kahn, hOWever, may arise from a defens1ve attltude

resultlnv from the fact that much of the economlc analy51s in his book -

would. have little relevancy 1f in spec1f1 s1tuat10ns 1t would not be

_poss1b1e to prescrlbe economlcally optlmal pr1c1ng Principles or poll-

.

cies. W Baumol shares an oplnion 51m11ar to Kahn:

Voo ...there looms most mena01ngly “the 1nJunctlon of
' the .theorem of the second best: .Thou shalt not.
‘optimize piecemeal, -But I would argue that in
‘ ) Practice this admonition must be softened less
. otherwise all effective policy be stultified. I
: would propose,. instead, that one should shun -
- piecemeal ameliorative measures that have not
. been sanctioned by careful analysis and the 1ib=~
eral use of common sense. Many policies may '
plausibly be expected to yield improvements even
though things elsewhere. are not organized~opti-'
mally .21 ) ’ :

i L

The technologlcal and 1nst1tutlona1 characterlstlcs of the pay-TV

1ndustry are-such that 1t mlght prov1de one of those spe01flc s1tuatlons ‘ )'
s‘\ . . ) \
in which prlclng pollCles can be de51gned to result in.a more eff1c1ent

+

allocatlon of resources. Pr1c1ng<9nd efflclency in. the pay—TV 1ndustry

w1ll ‘be dlscussed in the next chapter.

J'\

Whlle the effects on resource allocatlon are uncertaln, other bene—

flts accrue by mov1ng towards the competltlve norm - and it appears the

o

ggovernment belleves these beneflts to outwelgh the costs. Government

\regulairon 1n our economy 1nfluences the functlonlng ‘of’ most prlvate
-

' sectors through a varlety of means (such as the prohlbltlng of unfalr

‘vcompetltlon the prov1d1ng of market 1nformatlon the enforcement of
R

, 7contracts, prov1d1ng tarlff protectlon, sub31d x

“‘rasts, 1ndustr1a1

leglslatlon and S0 on) The maJorlty of thébbm

% e e

. 21W J. Baumol, Melfare Economlcs and the Theory of the State
_(Cambrldge' Harvard Unlver51ty Press, 1965) P. 30 L



66 -
¢ .
‘primarily to operate at the perlphory of the market, malntalnlng the

institutions w1th1n whose framework the free market can contlnue to
functlon. Thelr role is to remove the 1mperfectlons of competltlon,‘ ‘
"not to supplant 1t 22: Thus, an 1nherent bellef in, the de31rab111ty of ‘
| the competltlve market system 1s expressed K vb
o Whlle ‘the government has taken upon 1tself the role of actually
' dlrectlng and managlng the operatlons in a few 1ndustr1es the maJor en-
phas1s of regulatlon in our economy is felt 1n attempt to adJust certaln
parameters of markets to produce des1red behav1or whlle leav1ng thevl

Pbas1c de01s1ons of the market to the prlvate components who make up the
1ndustry In those cases where the government has replaced the market
mechanlsm as, the determlnant of . 1ndustr1al output regulatlon is by and

: large des1gned to achleve the same; results as would be produced through
: N , .
effectlve competltlon. .

v ‘The hlstory of" the North Amerlcan contlnent is ev1dence of the fact
that our 5001ety -as 'a whole cons1ders the competltlve market economy as .
 theé 1deal economlc system ("1deal".at least 1n some respects), for 8001al
'as well as economic reasonslzs“ Our soc1ety profoundly values the 1nst1tu-»
tlon of prlvate property and the prlvate 1n1t1at1ve and control of econom—'

“ic act1V1t1es.v ;

As we move to a more competltlve s1tuatlon technlcal or productlve43
X

efflclency almost certalnly does 1mprove 1n general : W;thout;chpetitive

o

| 2Z_Kahn,‘The Economics'oeregulation.‘p.hz,f

23The competltlve system is soc1ally des1rable in the sense that it f'_‘
allOWS for'%he dlspers1on of power, a~deslrable result to many. :

L
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' pressures X—lneff1c1en01es often arlse.- Almost any bu51nessman will teld

that competltlve pressures are’ v ry successful in motlvatlng flrms to

produce-a better,product and at 1ower»costs:_
a Competition will weed out the inefficient and coén- - .
. centrate production in the efficient; it will de- '
.~ termine, by the objective test of market survival,
- 'Wwho should be permitted to' produce;. it will force
producers to be progressive and.to offer customers -
. the services they want and for whlch they are will- .
: ing to pay; it will assure the allocation of labor -
T and other inputs jnto the lines of production in o
‘ - which they will make the maximum contrlbutlon_to ~
total output.2¥ ' R K
"

I

A move to a more competltlve 1ndustr1al scene w1ll also help replen- Coe

<

1sh.some of the motlvatlon that 1s}belng lost by businessmen as a result
, of the 1ncreas1ng government 1ntervent10n in today s 3001ety allows for
less 1nd1v1dual 1n1t1at1ve upon whlch our economy 1s very dependent B
Also the movement towards a more competltlve market system does not i.
necessarlly have to mean a sacrlflce in technologlcal 1nnovatlon as dis-:
,f-cussed prev1ous1y If it is true that the degree of technologlcal 1nnovaav».
tion decreases as. the degree of competltlon 1ncreases, other means can be .
used to: achleve dynamlc efflclency, such as the use of patents and tax .‘
1ncent1ves ‘that encourage research-and development |

°

Actually, the move’ to a more competltlve market system can be - expect-'
U

ed to 1ncrease the rate of technologlcal 1nnovatlon in: certaln cases where e

- g
D an 1ndustry 1s characterlzed by a hlgh degree of monopoly power

F M. Scherer, in a review of the emplrlcal ev1dence on technologlcal

<

.Zu;tbid.,,?p.é& N DA S
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that:

. A little|bit of monopoly powef, in the form of struc--

tural concentration, is conducive to invention and

‘innovation, particularly when advances in the rele-

vant knowledge base occiur slowly But very high con-

Centration has a favorable effect only in rare cases,

" and more often it is. apt]to retard progress by re- -

.vstrlcﬁlng the number of independent sources of initia-

tive and' by dampenlng firms' incentive to gain market» g
p031tlonlthrough accelerated research and development. 25

o o N e o : o :

- Ina survey of the literature on market structure and innovation,

Kamlen and Schwartz c me to a similar. conclu51on

1ttle support has been found for the standard hypothe51s'
B , that R & D activity increases with monopoly power <A
o .. new emp irically’ 1nsp1red ‘hypothesis has emerged to the
' effect that a market structure intermediate between mono-
. poly and perfect competltlon would promote the hlghest
rate of 1nvent1ve activity. 2 o . : eoos

=

AR R

Maxket "ImperfectionE“

As already dlscussed, government 1ntervent10n in a market usually can
only result 1n 1mpr0ved efflClency 1f somethlng is preventlng the com~
petltlfe market from functlonlng properly in-the flrstdplace These

3

‘ market 1mperfectlons", or 51tuat10ns whlch may Justlfy regulatlon, can
- be convenlently grouped 1nto seven categorles

1) décreasing costs o
, 2;' indivisibilities

oo 3) externmalities
AT o - L) public goods : '
T 5; ill-defined property rlghts
¢ . - 6) equilibrium ,
- i7) monopollzlng elements

&

D
'o, o _{,"

‘?? ,?‘ 5Scherer, Industr1a1 Market Structure and EconOmlc Performance, p 377 ,
26M Kamlen and N Schwartz, "Market Structure and Innovatlon,"
(Journal of Economlc therature 13 %1975) '

. : . : S s
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. better- 1nformatlon-1s lnternalrzed by the market as the

69

- It should be kept in mind that not all market 1mperfect10ns may

- Justlfy 1nterventlon in the market . by government For some 1mperfectlons

there is no reasen- why the government .oT some external aaent would be
able to alleviate the problem any better than the market ltself For 4
example, factor 1mmob111ty is certalnly a market 1mperfectlon but the
cost of maklng these factors of productlon ”moblle"‘should be consrdered
as part of the total cost of these factors of . productlon and thus is
1nternallzed 1nto the dec151ons of the market part1c1pants Factor.
1mmob111ty alone cannot Justlfy government 1nterventlon. |

- leew1se another market 1mperfect10n that 1s often belleved to
o \

ybe a Justlflcatlon for government 1nterventlon but is not really a

‘ \ r \

_Justlflcatlon, is' 1mperfect 1nformat10n The perfectly competltlve'model

unreallstlcally assumes that perfect or complete,lnformétlon is avallable

 to all partlclpants 1n the economy However although 1Fformatlon is

\

e

yV

o o \ <

: venerally not: perfect in. the real, world again the cost Tf obtalnlng

eneflts from

better 1nformatlon accrue to the dec131on-mak1ng units (‘cutually, 1nfor-_5fw

matlon should be con31dered as a market 1n 1tSelf — a de‘and and supply o

ex1sts for 1nformatlon | The gowernment wculd only be Just fied in enter-:

. ing the 1nformat10n market 1f condltlons such as externalltles or 1nd1v1s-' '

\ .

”“\1b111t1es ex1sted the lack of lnformatlon to market partlclpants in 1t—ﬁ,."

"self does not Justlfy government regulatlon 1n ‘an economy, but 1mperfec—':af

- tions in the 1nformatlon market may. )




Decreasing costs .

The first of these market ”1mperfect10ns" refers to the existence .

<

. of economies of scale whlch signify that the technology of an lndustry :
1s such that unit costs for a firm fall as output is 1n;?eased up to a

certain p01nt These economles can arlse from’ a varlety of sources,

such &s the 1ncreased spe01allzatlon of ‘labor that' i posSible~withf

[N

greater output I 5
It scale.econOmies are signifi%ant in that costs decrease quickly
‘as output is 1ncreased over the relevant range of 1ndus%ry output the

' emergence of one or only a few flrms in the market is llkely, as one or

\
only a few flrms the size of the market can produce most efflclently and

thus underprlce and drlve out any competltlen And 1n an 1ndustry in-

)

- whlch economles of size are 51gn1flcant laﬁge flrms are de31rable in

the sense that act1v1t1es in the 1ndustry can% most efflclently con-
: _\‘wf‘

N”fl or most of. the 1ndus—

ducted by large firms — a. flrm whlch produc

F.ln most Canadlan 1ndustr1es._ In many 1ndustr1es the ‘minimin optlmal
“scale of productlon allows for only a few firms whlch are’ large enough .
to take advantage of all relevant productlon and‘dlstrlbutlon economles
~of 51ze.v In other words, the market 1sAso Small that a few flrms of

optlmal scale Wlll in many cases comprlse most or all of the market

While one or only a few flrms may result in the lowest possible

‘average unit costs, such a. structure also 1mplies monopoly power, and



thus the industry can no more be expected-to function"ag a competitive
industry would. The marke can no longer be relled upon to achieve the '
desirable performance ~— s descrlbed earlier, and government regulatlon

T2y te needed to ensu~ that these goals are attalned

71 .

\ dowever. - decreasing-costS'may_provide justification for govern-

mentvintervention,'it is not an entirely sufficient condition infitself'

for regulation; Each 1ndustry that is characterlzed by decreasing costs

‘has to be 1nd1v1dually assessed in determlnlng whether it w1ll perform in

a relatlvely satlsfactory manner if left-to 1tself and there are many

-factors Wthh have to. be taken 1nto cons1derat10n before a de0151on can
be made as to whether regulatlon is economlcally Justlfled
-...the ‘analysis oﬁ what is at best a most 1ntr1cate

and intractable problem, (is). that of identifying
positions of high levels of market power, assessing

——

;o

. their significance in an interdependent market econ= - Lo

omy and attemptlng to devise remedles

From an economlc v1ewp01nt whlle hlgh concentratlon levels wrll be’

necessary to achleve minimum average costs, hlgh concentratlon may also

'lead to X—lnefflclencies ass001ated w1th the lack of competltlon Mon-~

opoly power in any ‘one 1ndustry may also 1nduce non-compe%ﬁtlve behav1or

in those markets Whlch are 1nput suppllers or output buyers to..the in-
'dustry -

From a polltlcal v1ewp01nt, 1ndustries characteri@ed by decreas1ng

3

costs’ are regulated so as to take advantage of any relevant seale econ-

omies whlle avoldlng the exp101tatlon of consumers and other industrles

Y B

7Canada Dept, of Consumer and Corporate Affairs, Dynamlc Change
and Accountablllty in a Canadian Market Ecénomy (Ottawa' 1976), p. 127.
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whlch interact w1th the 1ndustry Exp101tat10n 1s a maJor concern es-

4

pe01ally for 1ndustr1es wggch prov1de essentlai goods and services. whlch

vhave a low prlce elastlclty (electric utllltles, telephones, etc ) v

The potentlal for'tﬁlﬁususe of the monopoly power does exist, and flrms
s

. B : S
may, if unregulaggd \charge excessive prlces, restrlct output, or dis- - -

criminite among ﬁuyers — behav1or that does not result from a competltlve
'51tuatlon.;“ | |
However, the fact that an 1ndustry is heavrly concentrated does not

,1mply‘that flrms w1ll automatlcally restrlct output and charge excessrve
prlces.28_ Theudegree to which a flrm with monopoly power, 1n an- attemptv
~to maxrmrze profits, will restrlct output to a level below what the out-“
put would be 1nzg competltlve 1ndustry and., correspondlngly ralse prices,'
<)depends on numerous factors ) The degree to whlch hlgher prlces will .
attra jgther flrms 1nto the 1ndustry, technologlcal constralnts on’ out?
put e Ens1on the product s-prlce elast1c1ty, the cross~elastlclt1es of

demand for substltute products, and the degree of; cooperatlon between the_
,flrms in the 1ndustry, are. all factors whlch w1ll 1nfluence pIIClng
.behav1or Also, pr1ces may be 1ntentronally kept down to therdegree a - o
flrm adopts a sales or "market share" maxrmlzatlon obgectlve functlon as

opposed to' a profit max1mlzatlon obJectlve. LT S

O

8In one 1nterest1ng emplrdcal study of ‘the relatlonshlp between
industrlal concentration-and allocatlve efficiency. by G. Krouse, the
' regressiopn results from a sample of 115 firms did not confirm the.
hypothesis that firms in concenttvated industries restrict their output and

‘”ﬂ_correspondlngly raise prices relative to firms in unconcentrated industries. .

There were no systematic differences between concentrated and relatively
unconcentrated firms in output ‘behavior, according to his empirdcal model;
see G. Krouse, "Measuring Allocative EfflClency With Technologlcal Un-
b.certalnty," Journal of Finance 31 (May 1975) 685 - ?OO -
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The 1mportance of the product or service and the resulting degree of R

-

demand elasticity is a Very 1mportant factor to be taken 1nto con51dera~
“tion., If ‘the’ product is deemed a necessity (such as. electrlcity) the

/'.
o~ By

resulting 1nelasticity of demand is more likely to require government,_‘,

Lo -‘d\ L

regulation to prevent exp101tation of consumers than for a luxury good -
or product Wlth a relatively high demand elasticity Also,“Whether the
fixed costs ‘of the "natural monopollst" are common or Joint 1n nature

further complicates ‘the . problem.

It should be kept in mind that the supernormal profit earned from

""excessive" prices may or may not. be. more economlcally des1rable than |
lower consumer prices. These profits may- lead to benefits such as re— e

”; search and. development, 1nvestment or larger dlvidends to shareholders.

- .
°

) The advantages resulting from these ‘excess profits have ‘to be weighed

.“

Lo agalnst the disadvantages.. If a firm can use excess profits 1n a way

- - - . 1 . -
. T N

that 1ncreases welfare more “than the increase in Welfare to consumers

.g which results from lower prlces, soc1ety may consider some excess profits

: to be deSirable. -In short a complicated problem ex1sts.

73

.“*-1 .

Summing up, lf an industry characterized by decrea31ng costs is to o

take advantage of the scale economies and operate more efficiently (from .

.,'a cost standp01nt) it should be regulated s0 as to. av01d the inefficien- o

§. 01es as5001ated With monopollst act1v1ties ang%xﬁ assure that firm size

-

"

_is the optlmum in terms .of technical eff1c1ency.ﬂ To ensure optimal firm o

s,

SlZe, government franchises or licenses -can be used to limit entry into'

the\industry The pricing problem is a more complicated 1ssue and lS

{ traditionally handled by regulating prices s0 they cannot exceed cost -

o

(including a "fair" return) -

- ~

/‘ I



Indivisibilities =~ -~ = L

: Somewhat related to. the argument of decreasing costs as a rationale
’ for regulatlon 1s the presence of 1ndivis1bilit1es in a market .Indiv1s—
1bilit1es arise when the indiv1dual consumption units ofoa commodity are'

"smaller than the unlts of production The total product cannot be pro-

},"V1ded by produ01ng smaller products to be sold indiv1dually to consumers

Production is "1ndiv1s1ble" A ‘ B R _'—‘_ e
; . . _

A highway 1s an example of acproduct characterized by lnlelSlblll- .c

LTS v..

ties The construction of a hlghway is -an all-or—nothing propos1tion
-_but the units of consumption are 1ndiv1dual crossrngs along the highway

by the . 1nd1v1dual vehicles who us@ 1t

oo

Producticn 1ndiv1s1b111t1es may warrant government regulation if the

?production s1ze 1s large relative to the market U51ng our example, only

-.one highway is needed between two cities The construction of .a second °vf

g highway, even 1f profitable in terms of direct costs and benefits, would

s

'use up resources unnecessarily.' Thus, as 1ﬁ“the,ease of decrea31ng costs,:_
-'regulation may be- needed to ensure the optimum quantity of production .

- while ensuring that any resulting monopoly powér is not misused

S

Also production indiv1s1bilities give rise to pricing&and resource
lallocation problems. Any pOSitive price charged for a product whose |
- 1ndiv1dual consumption units are smaller than the units of productioni'
w&w1ll result in the exclus1on of some potential consumers even though

vthere may be no corresponding reduétion in resources In such a case,vp

T:.external intervention may be necessary to ensure piﬁ "”ﬁy rformance; s

S
L



Externalities : ’ f-

\) ‘ - ‘ LN

“ An 1mportant market 1mperfectlon which: may\warrant regulatlon of an
o N

industry is the ex1stence ofegdernallties Externalities or "third- - -

ol 7]

party effects", as the term 1mplies, occur when an outcome offan activity

carried on - by one deois1on maker affects an- external party to the 1n1t1al

W

3 v'i actlvity ‘ For example, night flights by Jumbo Jets produce the unintend—

1_ed externality of caus1ng resﬂdents near airports to lose sleep However,

in’ de01ding how many Jumbo Jets to allow the use‘of . an airport the costs
of lost sleep and annoyance may not be taken into cons1deration because
: the re31dents near airports are- external to the" decision- making act1v1ty.

ThlS is an example of external costs or diSeconomies but externalities !

., can also 1nvolve benefits or externaf’economles

- 'In the ultimate sense‘ as p01nted out, by dames Quirk, externalities
° . b *.n

arise from the fact that the world we live in is. linited in 31ze and

;/natural resources, and thus anv/activitles tend to "crowd in” on 'the

-

all live in the same world Altn a high degree Ff 1nteraction and the

<. . 4 . ‘Y .
3 A

importance ‘of externalities grows as our populatlon increases and as We
crowd ourselves 1nto urban centers.; | |
| The essence of externalities 1s “that- their costs or beneflts -are not
‘ reflected 1n market prices, and thus theﬁdec1s1on of the unit creatlng

______ <" i

externallties does not take their effect into account In the case of
\

; negative externalities the de01s1onvmak1ng unit will choose an output

B T AR S A S AR = .

SR 29J P Quirk Intermediate MicroeconOmlcs (Chlcago' SRA 1976) »
p 318 - R e . , G g L

: ranggﬂof act1v1ties available to others, whether 1ntended or ‘not. 29 We ;'7
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'.that is above the economlcally optlmal output becuase the marglnal bene-

that particular activity is understated, and asfa‘consequehce tdo ‘many

resources are allocated ST : L

\

L1kew1se in the case of p051t1ve externalltles an output will be
chosen that 1s below the economically optlmal output level (In fact

agbindustry may not even ex1st e%én though 1t would 1f the pos1t1ve
externalltles 1t c;eated were somehow 1nternalized )

It ‘can be argued that sdc1al welfare would be 1ncreased lf decisions =

“ $

,are modlfled to take 1nto account their external effects, and this is why
an’ external agent such as. the government can be Justifled in intervenlng
' in a market The ideal competltive system descrlbed earlier rests, on the-

-

= assumption of. the absence of; any exteérnal costs and benefits.'

manipulate the parametérs of’the'market so.that.anysexternalities are . T
‘1nternalized In other words regulatlon should be designed to'lmpose

SOClal regulatlons on an: 1ndustry or }o sub51dlze or tax an 1ndustry

'S0 as to brlng the full "external" effects 1nto the decision—making pro-

cess of the.respon31ble;part1es,3o _ '." ~ft o

. , 30The argument is sOmetimes raised that because it is almost 1mpos- : _
sible to determlne and evaluate all> of the’ externalities attendant to an N
. economic act1v1ty, the internalization of any one externallty by govern-:
_ﬂ§%;~‘ment 1nterventIUn cannot be justified. . For: .example, our society and eocon-
© 7 omy s so complex that there are dﬁmerous ‘externalities created by a pay-
- TV industry, and it would: be impossible to. .evaluate and.weigh all of" thesé -
~ .- extermmalities. in determlnlng the’ degree to:which the Pay-TV Andustry should
. be taxed or subsidized to. internalize- these effects. The proponents of - .. .
this argument claim that you cannot justify the internalization of, for ex-~ RY"
: :ample, the: ‘negative externality of adverse effects on our culture by pay- .
o TV because the value of all externalities .taken together may be*positiVe.:”-~'

. »
e .
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However, while inlprinciple this is an economic justification for
i
regulation the actual a351gnment of values to external benefits and costs
in. any particular case is a normative procedure, arid thus the political

o process may also enter in.
H ‘ "

2

Public goods
04 ‘ : ' ' :
o4 o
" A pure publicc%ood is characterized by the fact that its benefits
_ are, available to everyone, no one can be excluded from the benefits of a, ¢
, , .

‘public good and its consumption by any individual does not reduce the
ravailable amount for others. It is thus a SpeClal type of consumption
vindivisibility The classic example of -a public good is national defen e .
-If defense is prOVided for a country, everyone automatically benefits
‘ IndiViduals cannot ‘be excluded from its benefits whether they pay for it
'or not 31 and consumption by any one indiVidual does -not - affect the
consumption of others

Because of these characteristics a public good isf:unmarketable"
'even though a significant demand may exist for the good A private firm .

would not supply a public good because indiViduals would not be Willing to :~

'vpay the firm a positive price because they would be able to consume the

. | I
good at a’ zero price once it is produced at someone else s expense Thus,

y'because individuals would not be willing to pay for the good what it is
worth to them, it would not be prOVided unless collective action is takenv

,gl‘

‘Government 1ntervention may therefore be Justified if the market fails to’
v‘supply the good'when a sufficient demand exists. Regulation may take the -
.form of general compulsory tax revenues paid to the producers Qf the public

. 31This is not. exactly true as, depending on. where military operations
are. centered, some parts of a country Will benefit more than other parts. :

<
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- Ill~defined property rights
) . . ‘ . ‘ : b

Government 1ntervent10n in the” economy may also be Justified i - 1311-"

- . N . N

b .

deflned property rlghts exlst In such a case, overuse of scarce resources

may- be prevented if they are made "publlc .and allocated by the government

Examples of ill- deflned property rlghts are ownershlp of the alrwaves, of

\

the water in a rlver, or the air which surrounds a 01ty

. - , o N _ g . A )

Fluctuating equilibrium

If competltlon in a market is pos31ble, but condltions are such that
nar?e, equlllbr1um is consfantly changlng because of hlghlyfvarlable demand
or supplyﬂ regulation may be warranted iy the swings 1n<output and prices
are toorcostlvﬁto consumers.and‘producers. Government 1ntervent10n aimed
at stab111z1ng output and prlces 'and protectlng the equlty of firms in the
indus=ry, may prov1de economlc beneflts whlch exceed the costs of regulation.

'.?r-

While fluctuatlng equilibrlum is not really a market "1mperfectlon"

in a statlc sense, it certalnly can be cons1dered as so 1nﬁ§.dynam1c sense

-

Tbe greatest dlfficulty in evaluatlng this market 1mperfectlon as a

"ustlflcatlon fgr government regulation T15slln the cOmpllcated nature of
. A » ° ' : -~
the problem — there are numerous factors to be evaiuated

A»Slgnlflcantly éiriable eQulllbrium 1s most llkely to occur in

,1ndustr1es character1zed by cycllcal or, random fluctuatlons in demand In

f;-thls case, excess capac1ty will ex1st in perlods of low demand and the

N result may be bltter competltion amongst the flrms 1n the 1ndustry for the
= remainlng customers. Severe prlce competltlon is 1ikely (the degree'”

~ to whlch depends on “the ratio of fixed to total costs) as firms

i

v &
v e



w1ll seek a larger customer base over which to spread overhead costs.
Firms w111 only be willing to leave the industry when literaily on the

brink of- collapse,sas 1ncreases in demand can be foreseen when ‘the cycle

b

79

swings to a more favorable perlod _ ,' L ' ' S

:)

Destructive competltion of thls sort may have several potentially ‘
vundeslrable results. One of these undesirable results involves the loss_
“or deterforation of capacity needed when demand recovers.:'Although this
' might be desirable'if the most-inefficient'firms{are'the ones forced to
‘leave an 1ndustry in a prolonged slump, 1n actuality the firms forced to
'_leave will. be those which are weakest financ1ally — and those weakest
finan01ally'w111 not necessarily be;the least effic1ent producers (al--
though some type of*relationship probably exists between the two) r%.

vexample, a- firm may have a greater ab111ty~tq borrow because 1t is a '”

.. branck plant of a large foreign oorporation and thus it may be in a |

-better pos1tion to surv1ve a prolonged slump than a newer local flrm which

’may even be more eff1c1ent from a technical v1ewp01nt (However, as'
le M Scherer pOints out the loss of capacity because .of a slump 1n s

: bus1ness conditions may éi} be as serious a problem as it appears at.

' first 32 Scherer explalns that seldomn does an outright dismantllng of

a'production fac111t1es occur after a bankruptcy., Rather, plants are norm- -

e V\

ally purchased by another solvent firm at bargain prices and that firm

o 1s eventually able to restore the plant to operation )

<

Another undé51rable outcome of fluctuations in demand and their
resulting adJustments in firm numbers and size, ‘is. the numerous 1neff1¢1—

encies associated,w1th these adqustments. Resources are used in laylng

/.

.” ‘ {
: oo . :
o 32Scherer, Industrial Markét Structure and Ecdnomit Perf_rmén__
E 200- . . ) ] k '
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riable equilibrium is also likely to result 1n more concentra—-
tion in an 1ndustf§ Cut throat competition during a slump mayFinduce
er or weaker firms to merge w1th stronger firms, something they
ould not normally do under more- favOrable conditlons
| .Government regulation in the form of some sort of price‘stabili;af
tion program may help remove some of the undeSirable results of a
fluctuating equilibrium, but such an action has several costs assocrated
leth 1t which must also be evaluated For" example, any tamperiné w1th
'the price mechariism may reduce resource and technlcal eff1c1ency 1n the
long run, W;hus, while the potentlal certalnly ‘exists for the beneflts ’
of government regulation to exceed 1ts costs, many factors have to be: u

evaluated 1n determining whether gOVernment 1ntervention is Justlfied 1n

' any particular case.

W

Mgnopolizing elements
lt’is;in the best interests‘of'the firms invany‘industrf/zz cow
‘ordinate their”actions rather than to 1ndependently compete against each

~‘other. Higher profits can be earned if cooperative POllCleS are pursued

or if concentratlon 1s'1ncreased through such means as. merger. Therefore,

":even though coordination is dif_%1 ult (espeCially as the number of firms

1n an 1ndustry 1ncreases) th 'lways be ah intrin51c tendency in

3-7 an 1n&ustry to achieve a greate”

o H
a .

This'monopolizing.element;w ki x'st'in all industries, although

R fbecause of the many problems faced @n,coordination it is liké&y to be
. @ h‘
- threatening only in the more concentrated industries:dsGovernment




market.components.)' o - .'; %

'1ntervening in markets. Even if the necessary conditions exist, such "”

- 81

1ntervention may therefore be Justified as a preventive measure against °

"this potential usurper of, the competitive system

However, the best solution to- this problem lies in the\universal

‘application of competition policy to the whole economy, and not through »,ﬂ

1]

'1ndividual regulation of each 1ndustry (Selective regulation would amount .
}to detailed central direction by the government general policies would

'leave the essential functions of the economy to the 1ndiv1dual private‘a

v
\
b

’ Efficiency of the Regulatory Process = - : ','-i* ' 'v’i_Fy . o

. © ) N . o

- e

The efficiency of the regulatory process must be assessed as part '

‘fof the procedure in determining whether the. government is. Justified in

&

as s1gnificant scale economies or externalities which would warrant

. some kind of external intergention 1% the mark%t, “the 1nability of the

p&. '
regulatory process to- efficiently deal with these problems may give rise

" to the fact that society is better off if the government doesn t inter—t-
"vene in the first place Because the regulatory process cannot always

'achieve the ideal theoretical solution it is possible that regulation

y not be Justified in situations which may theoretically warrant reg—

il’)”

ulation. uy>r . »{¢>}4~

Therefore, what has to be assessed is the efficiency of the regula—

d'tory procesa, and there is considerable evidence which poinms to the fact g
' that a large part of- government regulation is suprisingly ineffectual

‘.The regulatory 1iterature is full of biting criticisms of -the: regulatory

o
wf&




ot L

vl
.82
process:

The. r8vival of seriouS«discontent and of research
~on public regulation in the 1960's 'has now bred:
'several specialties...The new thought and research:
already amounts to a devastating Andictment of reg—fhg_m S
ulation as possibly an 1ntractab1e vehicle of waste - ‘®m» |
and deception.33 , o [\ . R
o _ s e

: It is the oplnion of many that, in general, 1nstead of encouraging competi-.‘

¢

ﬁtive behav1or regulation has often allowed and perpetuated 1nefficiencies

One of. the reasons for this general inefficiency of the regulatory

protess is that regulation theory and its pollcy prescriptions must almost

o

’Aalways be tempered with practicality, as economically ideal prin01ples fall‘

short of providing workable rules for regulators As a result

...even the most sophisticated and conscientious ef-)
fort to apply these principles inevitably involves
large doses of subJective Judgement and, at the very
best, can.achieve only the roug%&st possible approx— B
: Vlmation of the desired results . ‘
¢ 9 . o -

Thus, while the concept of regulation is valid the means of regulation

BRI

need 1mproveme t. 4A H Ende, a. regulator with the FCC over twenty-",

\

ears. ha§ this to say ' ".* 1: »d“._f-.-.7'.j ;,TA;f:”j

As a former regulator, whose horns may yet be v1sible,
I must confess that I have a strong, adverse - visceral
. reaction whenever I encounter dogmatic attacks -upon or
- denigration of  the regulatory Pprocesses..,l believe R
“that the concept of regulation- is as "sound today as it-
ever was’ and, probably: much more- important 'in our highly -
mechanized and integrated society than ever before. What
. —must be changed and -changed promptly ‘and ddecisively, is
. ‘the ‘methed by which we regulate and_ the pe pectives we .
it‘use in carrying out the regulation. '

.¥> CE L o .fé;

33w G Shepherd and T B Gies, eds., Regulation in Further Perspec--
tive, D. 1. - _ 3 ‘w,-u

3LI'Kahn “The Economics of Regulation, p.,182

35A H Ende, "Administrative Reform and the. Regulatory Processes," in
Public UtilitykRegulation, eds., L Sichel and T Gies (Lexington Mass..:
Lexington, 1975), P 77 L _ . . :

W/T:
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L

The bureaucractic red tape 1nvolved with developing;and 1mplement1ng

/

regulation poliCies also considerably reduces the effic1ency of the reg—

ulatory aPProach R : coe j.'é B
...it +.is indirect and time-cbnsuming ——»hearings
and rulemaking procedures can-and do take years to
conclude and may be appealed to - the courts, causing _
further delays. The delays inherent in regulatory o v
‘procedures are compounded by, budgetary and .staffing '
limitations, Thus, regulatory agencies are scarce-- .
"1y in. a p031tiod to be fully effective in’ ‘their T .
'dealings Wwith 211 the entities subJect to their _ :
: Jurisdiction

Another recurring critlcism dg regulation involves the 1nabillty of

the regulatory process to adJust and evolve along with changes in the

However fluid an organization may. be in' 1ts beginaiyg,
it must 1nevitably adopt certain policies and organ—

: As an 1ndustry changes and evolves the optimal regulatory policy w1ll also v

o

' change, but the political and regulatory process is structured in such a
manner that change 1s not\readily or eas11y brought about |

- R. H Coase goes on to say that, in addition to this lack of adapta-

bility, the regulatory process often becomes a perpetuator of" industry ‘

v motives rather than a champion of the public 1nterest (Such behavior 1s'

iR 37R H. Coase The Economics of'Broadcasting and Government Policy "o "ifﬁ
- AER Papers and Proceedings 56 (May 1966) b2, - _ - —




regulatory agencles tend to be ' captured" by the 1ndustry they regulate,)
Economlc de01s1on—mak1ngﬂun1ts are assumed to act in a manner which is
cons1stent Wlth thelr own self 1nterest If thls 1s true, then they will
allocate resources towards changlng, for thelr own beneflt the lnstltu—
' tional rules whlch govern them, Thus, flrms in an industry can be ex—‘4
' ;pected to allocate resources towards securing control of governmental ma-
chlnery to 1mprove thelr own pos1tron an action which may be contrary to
the 1nterest of the rest of society,

| An evaluatlon of ‘the efflclency of the regulatory process is bas1cally

R

‘an emplrlcal matter, and an overall assessment will ‘not be made here,
HOWever there is sufflclent ev1dence to suggest that the ablllty of the
regulatory agency to regulate in an effectual way may be an 1mportant fac-

tor for evaluatlon in determlnlng whether an 1ndustry should be subJect

“to regulatlon in any partlcular case,

" Summary

Table L4 brlefly summarlzes the cases. for government regulatlon of an-

1ndustry.v
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:.the first nlace° The Justifications for regulation, if any, will then

determine the form which regulation should take;

CHAPTER III |
"HY REGULATE THE PAY~TV INDUSTRY?
. The purpose of - this chapter is to examine the economics of the vari- ’

ouc arguments as to why or why not the pay-TV industry should be regulated

in light of the analysis for Justification of . government regulation pre—/”j

~

sented in. the previous chapter. The first questi%n which should be asked

in developing a regulatory policy isz Should -the " industry be regulated in =

;'1

‘ mic Arguments for Regulation

atural donopolya ’gument ‘
4‘ The problem of decreasing costs is applicable in some degree to both ‘
mpgnents of the pay-TV industry-—the network entity and the exhibitors

(those responsible for delivering pay-TV program packages)

‘ &s far as delivery is concerned, pay television is very likely to be

’offered through existing cable f’acilities.1 The cable television industry

.1tse1f is very capital intensive, resulti invrelatively significant de-7

o

,creasing costs up to some point However, pay-TV will: be delivered over 1

existing cable facilities, and thus the true\economic costs of a pay-TV

K
i

though in reality pay-TV is likely to be A§signed its share of the Joint

{
u/"». v
e

3w

a oystem will not include the large capitai cdsts of cable equipment, (A= -

e

AN T
N s
™



costs 1nvolved Yoo S - -gﬁc S w;'-ﬂ.‘ f,v"i : SR
"Table 5, prov1ded to. the CRTC by the Pay TeleVISlon Network (PTN)

'summarlzes the exhlbltlng costs for varlous SlzeS of cable systems (these "

M

'costs allow S5~year amortlzatlon and 15% interest charges, and are. based on

4

tlanvIntIsl penetratlon leve;goftaO%). “ %
Y . : ."", , TABLE 5 & /—/
TOTAL COSTS / PAY TELEVISION SUBSCRIBER ($)
Size'of : Annuallzed Capltal Costs.” ‘ S e v Capital .
Cable | Headend VIRS - o - m*Dperat— “Total Cost / ..
© System |’ and =’ Security .~ : ~ing Annual’, " Total
T - Scramblers - Devites  (Total) Costs’. Cost ~ Annual
S T o Cost
1,000 31,58 .,5;7o‘i-3,,37'28 18.76 f,*56)oﬁ,, 665
3,000 | 18,53 " 5.0 - 2m, 25\\\,;a!76 42,99 stk L
T 5,000 1 a2z sg0 0 :I16 b 18 76 f‘35l58-"‘.473
8000 | 18,19 16.50 .69 " -"’23 36, -58.05 .59
15,000 S 9.70 16.50 2620 23, 36 \'49 56 520
25,ooo" U se 190 25 26.01 5133 93
///}50 000 2,91 ‘19,50'_ -zé;41'-,ﬂé6}o;- . .48{@2 163

" Source

CRPE  CQMMENTS :

Pay Television (ottawa, 1976), vol.: 1,

© . Comment #28:

"Structurlmg the Introduction and: Development of

- Pay Telev:Lsmn in Ca.nada" by (PTN) Pa.y Televismn Network p. F»-ihv

\\_

D

S
i

Pt

' If ithe Increase In the SlZe of cable system in terms of number of

subscrlb

v

\
v

Trs refers solely to an expans10n of the area served by cable

N

';(le the penetratlon rate remalns constant) then the change in costs J'

; :i represents a. movement along the cost curve and thus indicates the extentﬁﬁ

~
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o as the size of area 1ncreases.- If the second case were true —_— 1n reased

’

of increasing Or decreasing costs(/f R ’ LT R

If this is: the case, it ean be seen from this set of data that the -

P~

:lowest perbsubscriber costs occur for a cabie system ‘which reaches 5 OOO

:'outlets. Costs decrease up to thrs*p01nt but rlse as the s1ze of the
cable system 1ncreases to 8 OOO subscrlbers. ' The" headend (where programs

. are originated) equlpment costs, which are mostly fixed costs 1n nature,

‘. .

-are. primarily responSible for the decreas1ng costs a65001ated With s1ze

~

| but operating costs and Security dev1ces prov1de substantially 1ncrea31ng _ A

PR

b_per unit costs.2 RO /f." s i~“ 7"bf‘115‘¢,;
, - AN : - N
"If the- 1ncreased size of cable System in the data prov1ded by PTN

Tefers to an 1ncrease in the penetration rate only (ie. the area served

fremains constant) then\the change in cost may. represenk shifts in’ the
. L i
cost-curve and 1s not reflective of economies of scale hn the true static

’ sense. (HoweVer, the increase in operating cost w1th size suggests tﬂat -

these data represent the first case —. an expanSion of the area serv fj

anble Installation and serv101ng costs per subscriber are. likely 1

i . (( .A .‘
penetration rates With the area served remaining constant — i% w_u].‘{l/b;K SR
2, St SRR SR IR BTG e
. According td PTN; the larger the operator, in. terhs of bscribers, .
. the more stringent are the security requirements (see CRTC MMENTS : Pava'

Television, Comment #28 by PIN.Pay Televisioh Network; - p; FL107' Thus, -

- larger operators would be impgaled to use more sophisticated and. expens1ve‘f,?}‘

- security devices. j A huiber o different,. security systems have been dev-lf“-

-eloped, ranging from the. relatively inéxpensive’ (low initial aapital c0ft)

..positive trap device . ‘that removes. a Jamming signal’ acc§mpanyinﬂbthe ‘pay

- . TV signal.to the relatively expensive but fiore’ effecti e descrambley.,s
"However, this source. of significantly increasing costs’ is difficult to =
_Qexp;ain — there’ appears. £o be no reason; why Larger operétors would. ..=\i“-¢f

. Teguire better security, %fd thus the validity of this data is quest%pndd 5
_able. . S . e coad _ Lo

\"\»N AR /




