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ABSTRLCT 

This s tudy was design ed to exp l or e  direct and vicari ous 

reinf' orcement of' c ogni ti ve skill .  C o gni t i  ve skill , in this 

case, was def'ined by fJpcoific types of answering b ehaviour. 

In developmen tal stages of the study, a taxonomy of' 

educational object ives was f' ound uns atisfactory for class if'ying 

answers giv e n  by subjects . F or this reas on, a classif'ication 

scheme was develop ed for us e i n  the present s tudy. This s ch erne 

supplied s ix c ategories of oognitive skill. Subjects' answers 

were c lass ified accordi ng t o  whic h of the s ix c o gnitiv e skills they 

repre s ente d. 

D evelopmentc..l work als o explored a variety of types of' 

que s tions ( completion, �ul tiple-ch oice, and ope n-e nded ) in an 

attempt t o  dete:nnine which were effi cient at elioi ting answers 

rep res enting a v��riety of c ognitive skills. Ope n-ended ques ti ons 

app e ared mo.'3t .sat isfactory be c aus e they allowed free manifestation 

of a varie ty of' types of answers rathe r than predetermining the 

c ognitive skill reprasont ed by ans wer s ,  as did cample t i on and 

multip le-ch oic e items . 

H owever, with ope n- ended questi ons , there was an accornpanying 

di ff'iculty of eliciting answers which repres ented specific 

cat eg orie s of response s o  that c onsis t en t  s timuli could be p rovided 

fer obs e rving su bjects. Sin c e  s ome categories had l ow operant 

levels, a vide otape was u s ed to p rovide s tandardiz ed and c ons i s t ent 

stimuli f or obs ervers . The m odelling s ituation di d not p ermit the 

expl oration of' d irect reinf orcerrent s o  the emphasis of the s tudy 

tu rnell. t o  vicari ous re inf orcerre nt . 

In a n  exp erimental s ituati o n ,  subjects ( girls aged 15  t o  1 6  

years ) watch ed a m odel giving "answers" ..tlich c orresp onded t o  all 

s ix cat egori e s  of the c lass ifica t i on scheme. Sane of the m odel ' s 

"a ns wers " were prais ed and ot hers were n ot. Subs e quent m easure s 

of' the observing subjec ts ' r esp ons es te s ted the e ffect of vicari ous 

pra is e. Measures were als o taken t o  d etermine the e ffect of' 
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awareness of c ontingencie s  of re inf orceme nt on s ubjects ' resp onses . 

Furtherm ore , alterati ons in the experimental design were used to  

expl ore the effects of i ncreased intens ity and relat ive p ositi on 

of praise in the modelled sequence . 

Exact probabilitie s  were useti t o  analyze the data where 

p os s ible . However, where t here was m ore than one degree of 

freedan, a chi s quare statistic wa s used t o  determine the 

s i gnificance o f  result s . 

The re sult s showed that vicari ous praise did influence the 

types of answers given by observing subjects . 

pra ise was an e ffective vicarious re inf orcer. 

Tmt i s ,  the 

However, the 

order of t he m odel's "answers" and awarene s s  on t he part of 

subje cts were u nrelated to  resp onses given by subjects . More over , 

increased intensity an d change in position of the prai se di d n ot 

p r oduce greater treatment effects . Alternate methods of 

clas s ifying t he data were explored but not f ound t o  be m ore 

effic ient than the original s cheme at detecti ng a treatment effect . 

Als o, an unsuccessful attempt was made t o  identify characteris tic s  

o f  subje ct s which affected their answering behav i our . 

The r esults are dis cus sed as they re late t o  b oth educati on 

and psych ol ogy ,  and implicati o n  f or b oth fields are co na.idered . 
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Introduction 

The Problem 

This study is concerned with the effects of reinforcers on 

cognitive skills. More specifically, it concentrates on "answering 

behaviours" commonly found in classrooms. To this end it focuses 

on the "teacher question-student answer" dialogue - a dialogue 

u sually involving one student who actively participates and may 

be praised for a particular type of answer, and other students 

who observe this dialogue and TNho thus may observe the praise given 

to the participant. 

In classrooms, teachers attempt to strengthen a multitude 

of behaviour by praising or otherwise rewarding students. When 

teachers offer praise or other stimuli that have the potential of 

being reinforcers, they are working on the assumption that the effect 

will be to strengthen the desired behaviour so that the behaviour 

will re-occur subsequently. It seems that teachers also operate 

on the assumption that the other students who observe the behaviour 

will learn vicario usly and thus display the desired behaviour. 

Res.earch has supported these assumptions to sane extent. 

For example, reinforcers applied directly to the pa rticipants 

have been shown to influence common classroom behs:viour such as 

being on time ( Hall, Cristler, Cranston, and Tucker, 1970) and 

attending to work (Zimmerman, Zimmerman, and Russell, 1969) . 

Moreover, vicarious reinforcers have been shovm to influence 

information-seeking (Henderson and Garcia, 1973) and aggressive 

acts (Bandura, 1965) . Indeed, current research on vicarious and 

direct reinforcers show that a great variety of behaviour related to 

the operati on of classrooms can be strengthened or increased by the 

use of contingent reinforcers. Nevertheless, most of tha. t research 

has been preoccupied with discipline oriented behaviours. Approaches 

demonstrating that cognitive skills and academic behaviours� such 

as asking questions and correctly completing mathematics problems, 

are affected by reinforcers have been relatively infrequent. 

More specifically related to the present investigation, whether 

teacher praise strengthens specified aaswering behaviour in 



partici pating and observing students is currently unkno>vn; if 

it has been investigated it has not been reported. 
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Historical�, reinforcement theory evolved from infrahuman 

studies in which behaviour was found to be go verned by 

reinforcing stimuli. Human studies developed subsequently, 

prompt ed by a desire to control aberrant behaviour such as 

phobias, deviancy , alcoholism, and homosexuality. Reinforcement 

came to be seen as a therapeutic technique for aiding abnormal 

individuals and as a teach ing technique for retardates ( See fo r 

example Ban dura, 1 969; Ne is worth a nd Smith, 1 973) • The s tu die s 

dealing with infrahuman and abnormal human behaviour together 

demonstrate the wide range of behaviour which could be successfully 

altered or cont rolled through the reinforcerent of desired a cts. 

Even so, as far as educati on is co ncerned, t he studies give a 

narrow view of the �es of behaviour which might be go verned 

by c ontingent reinf o rcers. 

The domain of behaviour of interest to experimental 

psychology has heen quite different from the domain of behaviour 

of interest to clinical psychology, both of which differ fro m the 

domain of behaviour of interest to educational psychology. The 

present study thus addresses itself to two audiences - to educators 

who are concerned w ith the attainment of cognitive goals and to 

psychologists who wish t o  test the domain of behaviour governed by 

reinforcement theory. 

Thus this study w as an attempt to determine if cognitive 

skills are under t he c ontrol of contingent stimuli. 'lhat is, it was 

an investigation of t he effects of praise when that praise was 

dependent upon the specific content of an answer. The content of 

t he answer vms defined as representing a specific c ogni ti ve skill. 

Therefore, if the praise strengthened the target answering behaviour 

it implied that the underlying co gnitive skill was also stren gthened. 

Organizati on 

This thesis has been organized so that Chapter One reviews 

literature which provides a foundation f or the entire s tu� and 

gives direction to the work. Chapter Two presents a description 



of the initial work which was based on the backgrrund theory and 

l iterature and a description of the developmental work necessary 

to produce and test instruments. Chapter Three provides an 
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account of the experimental procedure which developed. Particulars 

of the procedure for assigning pretests, treatments, and posttests 

are included in Chapter Three along with ll' descrip-tion of the sample 

and of the data. Chapter Four presents the ana�sis of data and 

the specific hypotheses which were investigated. The final 

chapter, Chapter Five, presents a discussion of the conclusions 

and imp lie ati ons of the study based on the analysis of the data. 



CHAPI'ER O:NE 

Background and Related Research 

Introduction 

This chapter firs t presents a general discussion of the 

theoretical background of reinforceme nt theory as i t  applies to 

classroom learning. There follows respectively discussi ons 

of: ( i) direct reinforcement of classroom behaviour; 

(ii) vicarious learning; and (iii) factors which influence 

direct reinforcement and vicarious learn ing. 

Reinforcement and Learning 
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By definition, oral questionin g in classrooms usually 

involves a quest ion which is asked by t he teacher and is answered 

by a target student. The answer given by the target student may 

or may not be praised, presumably depending on criteria set by 

the teacher. Reinforcement theory proposes that the probability 

t hat the partic ipa ting target student will g ive a similar type of 

answer in the futur e ia increased if the praise functions as a 

reinforcer. At the same time, if the exchange between teacher 

nnd target is observed by others (as is usual ly the case, Adams 

and Biddle, 1970) and the observing student is affected by the 

praise given to the target, supposedly the probability that the 

observer will s ubsequently give an enswer that oe•te the criteria 

for praise is also increased, this time through vicarious 

re inf or ceme nt • 

Using both direct and vicarious reinforceme nt theory 

terminology, the participating target s tudant who answered the 

question is called the model and the nonparticipant who watched 

but did not verbalize is the observer. For the model, the 

prais e foll�ving his answer was a stimulus that functioned as 

a reinforceE provided it increased the frequency of the desired 

type of answer (Ferster and Perrott, 1 968, p. 25). For the 

observer, the praise follo.vi ng the model's answer functioned as a 

vicarious reinforcer if it increased the frequency of the 
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desired type of answer given by the observer. Reinforcement 
occurs when, as a result of the presentation of a stimulus, 
the desired behaviour increases. Similarly, vicarious reinforcement 
occurs when,: subsequent to the observation of pleasant consequences 
for a specified behaviour, the desired behaviour is increased in 
the observer (Ferster and Perrott, 1 968, p. 25). Direct and 
vicarious reinforcers thus strengthen desired behaviour in the 
model and observer, respectively. In reinforcement theory, 
pleasant consequences (reinforcers) are contingen! upon the 
desired behaviour in order to strengthen that behaviour. 

It is worth noting that reinforcement ns a hypothetical 
construct is defined Bl its effects. That is, a given behavioural 
event occurring in time cannot be identified as a reinforcer until 
subsequent evidence of a strengthening of the preceding behaviour 
is obtained. Such a strategy of definition is similar to the 
linguist's definition of a "yes-no" question whose identity is 

determined by the answer rather than any characteristic of the 
question itself. Clearly, there are problems with such an 
approach to definition. Not only is circularity inherent in the 

definition but the researcher is also committed to a "post factum" 
identificati on of the reinforcing stimulus. The obvious difficulty 
is to be met herein by using the term P-reinforcer (i.e., potential­
reinforcer) when referring to a stimulus that has the potential of 
functioning as a reinforcer but may eventually prove not to increase 
the frequency of the desired behaviour. For example, a teacher 
praises student participation in hopes that the participation will 
be strengthened. The praise has the £_otential of strengthening 
participati on although it may not. This praise may be called a 
P-reinforcer until subsequent evidence substantiates its operation 
as a reinforcer. 

Because of the hypothetical nature of reinforcement, ma� 
theories exist to identify the components of the phenomenon. 
The present stu� relies main� on a behaviourist perspective 
that incorporates aspects from both Skinner (See Skinner, 1 953; 
1 969; 1 9�) and Bandura (See Bandura, 1 969; 1973; Bandura and 

Walters, 1 963) and others with similar inclinations, notably 



Ferster and Perrott (1968) and Miller and Dollard (1945). 

Accordingly Skinner and Bandura will receive greatest prominence 
in this review of background th�ory. 

Skinner 
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Skinner describes reinforcement in terms of the relationship 

between a response (R) and a stimulus (s). If the response is 
more likely to occur in the future because of the presentation of 
the stimulus, reinforcement has occurred with the stimulus acting 

as a reinforcer (Sr); symbolically represented as R -;.·Sr. He 
also discusses stimuli in the form of environmental clues to the 
effect that a pleasant consequence might be available for a 
particular response, and calls these stimuli discriminative 
(represented as SD) to complete the symbolic picture, 

SD-:i- R .. �;- Sr. For example, a teacher asks a question (SD) which 
elicits a specific type of answer (R) that is strengthened by 
immediate praise (Sr). Additionally with Skinner's description 
of reinforcement, the amount of strengthening is dependent upon 
such factors as the schedule of reini'orcement (Hilganl and Marquis, 
1961; Ferster and Perrott, 1968) and the individual's past 

history of reinforcement (Kennedy and Willcutt, 1964; Premack, 1965, . 

P• 164). One of the drawbacks of Skinner's notion of reinforcement 
is that a behaviour (R) must occur before a potential reinforcer 
can be supplied. That is, he provides an extensive description 
o f  the entire process of reinforcement, with reinforcers given 
directly to  participants, and various factors which may interact 
to influence the amount of learning which occurs through the 
application of contingent stimuli; but he does not attempt to account 
for the first occurrence of the desired behaviour except through 
successive approximations, mutations or neurological explanations. 
He does not recognize vicarious learning without direct reinforcement 
of the observed behaviour. He assumes that an observer is engaging 
in some behaviour, perhaps at a covert level, which has consequences 
like that of overt behaviour and which may be facilitated through 
positive reinforcement. According to this view, direct reinforce-
ment can account fo r all so-called vicarious learning. However, 
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since Skinner's anal ysis of the se issues ( i.e., acquisition of 

response and vicarious learning ) show no clear lin es of 

experimental development at the present time, the theory and 

research put fort h by Bandura proved useful in guiding the present 

study w here vicarious learning is concerned. 

Band ut-a 

"While there is a large measure of consensus between 

Bandura and Skinnerian behaviourists over the definition of 

and function of reinforcers and reinforcement, a ma,jor difference 

is Bandura's discussion of vicarious learning as a mechanism 

explaining first occurrences of behaviours. Bandura (1969) 
explains behavioural change through both (i) direct reinforceme nt 

and ( ii) vicari,ms learning. 

of both follows in that order. 

A summary of his interpr etati ons 

Bandura discus ses three types of controlling systems for 

direct reinforcement: (1 ) Stimulus Control, (2) Internal 

Symbolic Control, and (3) Outcome Control ( Bandura, 1 969, p. 45). 

Stimulus _Control, by which behaviour is determined by external 

stimulus events, is s imilar to classical conditioning. Internal 

Symbolic Control postula tes a mediational mechanism whereby events 

are c oded and represented in the memory, and behaviour is determined 

by internal information procesaing systems. Outcome Control most 

c lo sely approximates Skinner's view that consequences of behaviour 

determine the amount of learning. Skinner's view is included�. 

therefo re, i n  Bandura's explanation of direct reinforcement but 

Bandura also pleads the necessity of additio nal control systems 

to provide a more ec�ectic theory of r�inforcement. 

Bandura discusses vicarious learning and the influence of 

reinforcers on vicarious learning. Accordingly, vicarious learning 

i nvolves ( i) symbolic coding and central organization of modelling 

stimuli, ( ii) their representation in memory through "verbal" and 

"imaginal" codes, and ( iii ) the ir transformation from th e symbolic 

forms to motor equivalents ( Bandura, 1 969, p. 1 27) . It is worth 

noting in passing that a stricter behaviourist viewpoint would not 

/ 
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recognize these mediational determinants of behaviour. 

In Bandura1s explanation of vicarious learning, acguisit�on 

(i.e. learning) and £_erformanoe of responses are necessari� 

distinguished from each other. The acquisiti0n of response 

depends primarily upon stimulus contiguity and symbolic processes, 

but the actual strengthening of the performance depends upon the 

reinforcer given either as a direct reinforcer to the observer, 

or as a vicarious reinforcer given to the model (Bandura, 1969, p.128) . 

By contrast, Skinner would suggest a neurological answer to the 

acquisition of response, with direct reinforcement of the observer's 

behaviour necessary to strengthen the performance. 

Bandura (1969) argues that a vicarious reinforcer may act 

as a discriminative clue by providing information concerning 

probable consequences under similar circumstances. In a 

discriminative sense, then.·,. response consequences experienced by 

another person convey information to the observer about probable 

contingencies associated with similar behaviours - this parallels 

with Skinner's description of a discriminative stimulus. 

Although the controlling systems may differ, symbolic 

representation of direct reinforcement according fo a Bandurian 

interpretation can be thought of as basically similar to Skinner�8, 

i.e. R� s. Bandura's vicarious learning may be represented 

most simply by: ( Observatiun of) R . In this case, the behaviour 

of a model serves as a discriminative clue that evokes a similar 

behaviour in the observer. In addition to this simple case of 

observational learning, a reinforcer may be given to  the model 

and may act to give added strength to the behaviour of the observer 

(Ban dura, 1969, p. 1 71 , 128 ). This can be symbolically represented 

by: (Observation of) R 7 S
r

. That is, although behaviour can 

be facilitated by the mere observation of another's petformance, 

reinforcers given to the participant may give additional aid to 

the facilitation. 

More specifically, Bandura's comprehensive theo� has 

four main components all of which influence the nature and 



de gre e of vicar ious le arning: 

1. Attenti onal Proce sse s - Some individuals a re 
more atte ntive t o  the modelling stimuli than 
others. The comple xity of the mode lling stimuli 
and the ability of subje cts to discriminate the 
stimuli affe ct the atte ntional processes. 
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2 .  Re tenti onal Processes - The symbolic aoding ope rations 
function he re . Inte rfe re nce come s from the rate and 
organization of the mode lling stimuli. Cove rt practice 
aids the �e te ntional proce sse s. 

3. Motor Re production Processe s - Motor capabilitie s must 
be prese nt for accurate re production and limit the 
amount of re production which is possible . 

4 .  Ince ntive and Motivatimnal Processe s - The se make 
individuals atte ntive to ce rtain cue s but not to 
othe rs and give se lective re te ntion. 
(Bandura, 1969, pp. 136-143) 

Thus, the amount and rate of vicarious le arning is de pe nde nt 

upon se nsory capacities, motor capacities, and the capacity 

for re pre sentational me diation. 

The e xact amount of vicarious le arning is difficult to 

pre dict because obse rve rs are not always equally affecte d by 

mode ls. For a varie ty of re asons, some mode ls are more e ffe ctive 

than othe rs in any particular situation. The se diffe re nce s in 

effe ctive ness can some time s be attribute d to characteristics of 

both the obse rve r and the mode l or to the freque ncy and inte nsity 

of re inforce rs give n to the mode l (Bandura, 1969). For e xample , 

a mode l who has hi&1 pre stige has more pote ntial for facilitating 

le arning than one with low prestige . Also, a mode l similar to 

the obse rve r will be more e ffic ie n t  in facilitating be haviour than 

one who is quite diffe re nt. As for reinforcers, those which are 

h ighly de sire d by the obse rver will be more e fficie nt as vicarious 

reinforce rs than le ss de six�d ones. All of the se factors inte ract 

to produce a complex situati on where vicarious learning �ay occur 

but cannot be pre cise ly pre dicte d. 



TheoEY as_It Applies to the Pr��ent Studz 

The specific behaviour setti ng of the classroom is 

receptive to both ffidnnerian and Bandurian approaches. Both 

can be used to analyse the question and answer dialogue although 

the processes and learning components differ. 

On the one hand, according to Ski nner: If a participant 

receives praise (S
r) fran the teacher for some answer (R) , 

the result may be a strengthening of th e answering behaviour of 

the participant, provided praise constitutes an efficient 

reinforcer. This direct reinforcement is s imp1y R � l
r

. If 

the observer of this dialogue is subsequently praised for 

similar types of answers, the result may be a strengthening of 
the answering behaviour of the observer, again r esulti ng in 

learning by direct reinforcement. Here, the observed sequence 

serves merely as discriminative stimulus, and can be represented 

by: S
D _. R 4 S

r. Vicarious learning without ace anpanying 

10 

direct reinforcement of the observer
'

s responses is not recognizen 

in this Skinnerian analysis. The amount of learning by direct 

reinforcement for both the participant and the observer is 

dependent upon such factors as how often the praise occurs ( the 

schedule of reinforcement) and whether or not praise has been 

an effective facilitator previously ( the past reinforcement 

histories of t he learners) . 

On t he other hand, according to Bandura, if a participant 

r-eceives praise from the teacher for a particular type of answer, 

the result may be a strengthening of the answering behaviour of 

the partic ipant ( dir ect reinf orcement) and a strengthening of 

similar answering behaviour of the observer ( vicarious reinforcement) . 

The amount of the participant's learnin g is dependent upon the 

salient stimuli of the environment (Stimulus Control) , upon the 

prais e � Outcoma Control) , and upon the codi ng of the events 

( Symbolic Control) . The amount of vicarious learning ( of the 

observer) is dependent upon whether or not the observer can sort 

out what is being praised (Attentional Processes) , upon how the 

observer codes the infor mati on gained f rom the model ( Retentional· 
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Processes ) , upon whether or not the observer i s  capable of giving 

the types of ansvrers that gain praise ( Motor Reproduction Processes ) , 

and up on whethe r or not the observer is interested in gaining the 

praise ( Incentive and Motivatimnal Pr ocesses ). All of the control 

systems and processes may be operating to influence the amount of 

direct reinforcement and vicarious learning- along with the 

specific characteristics of t he model, observer, and reinforcer. 

Direct Reinforcement Studies 
_._._..=-- . • -

Content of Reinfor cement Studies 

Regardless of whether one takes a Skinnerian or Bandurian 

stance on reinforcement theory, reinforcers applied directly to 

participants have been shown to influence a great many kinds of 

behaviour commonly found in classrooms. These behaviours can be 

roughly grouped as: (i) those dealing with classroom �aintenance, 

usually re1ated to discipline problems; ( ii ) those dealing with 

academic achievement; and, more relevant to tbe present study, 

( iii) those dealing with cognitive skill. Each will be dealt with 

in turn. 

On the whole, the studies which are presented hereafter are 

not exhaustive but serve to illustrate the range of classroom­

related behaviour which has been strengthened by direct 

( and positive) reinforcemen t, using samples of normal subjects 

from preschool to universit y levels. The samples used in the 

cited studies may appear t o  give a narrow view of th e range of 

individuals who have been used in reinforcement studie s - because 

in fact, reinforcement techniques have been very helpful to teachers 

of mentally deficient students, but these will not be discussed in 

this paper. Additionally, it should be noted that most reinforcement 

studies deal with contingencie s  set on an individual basi s; therefore, 

the sample sizes are generally small. However , precise records 

of th e frequency of behaviour, before and after treatment, serve to 

illustrate the contingent relationships between responses and 

stimuli to t he satisfaction of most researchers in the field. 
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Bearing in nind the enormous r ang e of reinfCir'cement 

studies, the studies discus sed here in serve on� to indicate the 

variety of classroom-related studie s and the need for additional 

work relating to the strengthening of representations of cognitive 

skill. 

Classroom maintenance resea rch. D isruptive classroom 

behaviour has been controlled by praising appropriate behaviour 

while ignoring that which is inappropriate. In an experiment 

conducted by Allen, Henke, Harris� Baer, and Reynolds (1970)� 

hyperactivity in a four-year-old boy was controlled by praisin g 

sue :essive� longer attention spans. The result was an increase 

in attent ion span and a complementary decrease in hyperactivity. 

1n a similar vein, tardiness was reduced in a fifth-grade 

classroom by giving a reinforcer to students who were in the 

classroom on time. The reinforcer consisted of posting the 

punctual students' names on a chart ( Hall, Cristler, Cranston, and 

Tucker, 1970). Although not investig ated specifically, this stu� 

implied the presence of vicarious reinforcemen t, sinc e t he names on 

the chart could reinforce both direct� and vicarious�. 

In another stu� peripherally related to classroom m aint8nance, 

a five-year-old girl increased interactions when praise was 

contingent upon cooperative play (Hart, Reynolds, Baer, Brawley, and 

Harris, 1971 ). Similar�, social� acceptable responses to peers, 

such as working cooperatively, were strengthened in a four-year- old 

boy, while unacceptabl e behaviours, such as hitting, were decreased 

by means of reinforcing the acceptable responses with praise and 

ignoring unacceptable responses ( Scott, Burt n, o.ntl YarrL'W, 1969). 

Academic achiev�rren!_. research. Besides classroom 

maint enance studies, academic performances have been the target 

of some r einforcement studies. For example, spelling, mathematics, 

social s cience, and science skills were strengthened in a study by 

Evans and Oswalt ( 1971).. In four different experiments they 

demonstrated that if ear� dismissal from class or story reading 



depended on thGir performance: 

1. Fourth-grade students spelled words correctly 
more often. 

2. Fourth-grade students correctly completed 
mathematics problems more often. 

3. A sixth-grade student correct� answored questions 
about a social science less on more often. 

4. A sixth-grade student correctly answered questions 
about a science less.on more often. 

Adding support to the pr evious study, Zimmerman and 
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Zimmerman (1966) sh�ved that an 11-year-old boy of normal intelligence 

spelled words correctly more often when the attention of the teacher 

(the reinforcer) depended on the correct spelling. Yet another 

study dealing with the reinforcement of academic performances 

demonstrated that the addition skills of fcurth and sixth-grade 

students improved if praise depended upon the improvement 

(Hurlock, 1925). And, Staats and Butterfield (1965) demonstrated 

that a 14-year-old boy increased his oral and silent reading skills 

as well as his vocabulary skills when reinforcers were given for 

specified behaviour; while Hart and Risley (1968) have used 

reinforcers to i nfluence the language skills of disadvantaged 

preschool children by making access to play materials contingent 

upon a specific type of adjective-noun combination. 

Attitudes, sancwhat related to both classroom maintenance 

and academic performance, were strengthened in a study by Bostrom, 

Vlandis, and Rosenbaurn (1961). University students, who had 

written essays defending positions on attitude-related issues that 

were contrary to their previously assessed positions, were randomly 

assigned good marks and poor marks. Evaluation showed that verbal 

reports of attitudes were reinforced by good marks but not by poor 

marks. 

Cognitive skill research. Apart frcm studies dealing with 

classroom maintenance and academic performances, relatively few 

studies have been directly concerned with the strengthening of 
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cognitive skill in its variety of manifestations.1 (See 
MacMillan, 1973, p. 210 for further comment). However, 
one such study underta ken by Goetz and Baer (1973) demonstrated 
that diversi� in block building, which could be thought of as 
a form of diversity in thinking, was strengthened by contingent 
praise. In their study, three preschool girls were provided with 
descriptive praise, e.e.,"Oh, that's very nice- that's different", 
for new patterns of construction made with blocks. Results 
showed that with contingent praise the subjects produced new 
patterns at a higher rate than bef�e reinforcement or when they 
were praised for repeating old patterns. 

Although current research is heavily slanted toward 
discipline-related behaviour, the preceding studies have a common 
theme - the strengthening of desired classroom behaviour through the 
application of a direct reinforcer. They shcmcd that maintenance 
behavit)Urs, academic achievement, and cognitive skill can all be 
affected by direct reinforoeDent anti imply that a greater varie� 
of behaviours are controlled by contingent reinforcers. 

Vicarious Learnins_§tudies 

Content of Vicarious Learning Studies 

Although direct reinforcers are capabl e of strengthening 

a multitude of behuvilmrs, when the operant level of a behaviour 
is ve� low, direct reinforcement is usually ineffectual. However, 
the same behaviours can be manifested through vicarious learning. 
It has been demonstrated that many classroom-related behaviours with 
re la tiveJ.y low ope rant levels have been acquired in this way. 
Examples range from moral judgments to those more related to academic 
performance and cognitive skill; they will be discussed in that 
order. 

1 Staats (1968) maintains that academic performance is closely 
allied with cognitive skill When illustrating the acquisition 
of writing, reading and number concept in his young daughter. 



Moral judgment research . Moral j udgment responses were 
the focus of a vicarious learning study by Bandura and McDonald 
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In it , s ome of the c hildren observed adults m o expressed 
moral j udgments counter to the group ' s orie ntati 0n while others, 
not watching an adult, were given approval directly when the 
desired judgments occurred. Children in one sub-sample rece ived 
approval for adopting the adult' s judgments ( vicarious learning 
and direct reinf orcement) while others in another sub-sample watched 
the adult but were not give n approval ( vicarious learning only) . 
The results showed that vicarious learning,  both with a nd without 
direct reinforcement, produced the des ir ed types of judgments more 

often than approval given dir ectly f or the desired moral judgments . 
Specific language paradigms 

constituted t he behaviour desired in a vicarious learning stu� 
by Rosenthal and Whi tebook ( 1 970) . Third and fourth-grade students 
initially observed a live �odel who verbalized specific sentence 
patterns , words , and verb tens es in response t o  a s et of pictures . 
Subsequently the s tudents showed a s ignificant increase in the types 
of verbalizations s imilar to those given by the model even though 
th� had recei ved no P-reinforcer . Although this research seems 
s omewhat inconsequential on t he surface, i t  does serve to illus trate 
vicarious learning of language s kills in a controlled s ituation where 

no overt P-reinforccrs were offered either to the 1nodel or to the 
observer . 

C ognitive ski��ch .  Somewhat more related to the goals 
of t he present stu� are studies illustrating question-asking lea rned 
vicariously . Q uestion-asking is regarded as a significant cognitive 
skill ( See Suchman, 1 9� ;  Cazden, 1 970) in the sane way that question­

answering is presently. Que s ti on-asking was the target behaviour in 
a study by Rosenthal, Z immerman, and Durning ( 1 970) in which they 
demons trated that s ixth-grade children increased questiom abcut 
physical attributes , functi onal uses, causal relati ons hips, and 
value j udgments qy watching an adult model ask these types of 
que sti ons . In this case, no praise or oth er P-reinforcer was given 
to the models or subjects. The frequency of the desired types of 
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que sti ons increased for the observers presumab� becaus e of their 

observation of the model ' s behavi our . In a similar stu�, 

Henders on and Garcia ( 1 973 ) increased que sti on-asking in 

six-year-olds by all owing them to vmtch a model who asked questions . 

A � onfounding fact or , however, is that subj ects were instructed 

t o  ask que sti ons rather than being given the opportunity to  manifest 

the behavi our spontaneously . 

Question-asking was als o  the focus of attenti on f ar  Krumboltz 

and Thoresen ( 1 964) . In their study, one sample of 1 1 th-grade 

students , having watched a vide otape of a model , was then praised 

for asking que stions similar t o  the model ' s . Another sample did 

not watch the vide otape but was praised for manifestati ons of the 

appropriate que sti on-asking behaviour . A control group received 

no treatment . The results showed : ( i ) all subj ects  who were 

prais ed, regardles s of whether or not they watched a model, 

displayed more of the desired behaviour than the control group ; 

( ii )  male subjects in the vide otape treatment group subsequent� 

displayed more of the desired questi on-asking than males in the 

"praise only" group . Similar results also  occurred in a later 

study by Krumboltz and Schroeder ( 1 965 ) . 

The preceding studie s illustrate the effectiveness  of 

vicarious learning in bri nging about behavi uura which would 

otherwise have a low operant level . They show that the mere 

observati on of a model ' s behaviour can be sufficient to  induce the 

desired behaviour (Henderson and Garcia, 1 973 ; Rosenthal and 

Vfhitebook, 1 970 ; Rosenthal , Z immerman, an d  Durning, 1970) . 

Moreover, approval given for behavi .)ur similar t c. the model ' s ,  

aids in strengthening the behaviour ( Bandura and McDonald, 1963 ; 

Krumboltz and S chroeder, 1 963 ; Krumboltz and Thoresen, 1 964) . 

Taken t ogether , the research implies that a greater varie� of 

behavi ours than those specifically investi gated, including those  

related t o  cognitive skill , are and can be  learned vicarious� .  

In fact, a vicariou s s timulus is sometime s more efficient than 

the application of direct P-reinforcers at strengthening a low 

frequency behaviour . 



Factors Influencing Direct Reinforceme nt 

and Vicarious Learning 
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Due t o  the number of varia blos involved in the processes 

of b oth direct reinforcement and vicarious learning, there are 

a multitude of f�ctors which may influence the amount of learning 

which occurs • A sample of these influential fact ors relati ng to 

direct reinforceffient and vicarious learning will be presented in 

that order . ThG factors ar e not exhaus tive, but s erve to illustrate 

the varie� of influential stimuli . 

Direct Reinforceme nt 

In cases of direct reinforcement , i . e .  R ·� S
r, characteristics 

of the stimuli , the respons e ,  and the reinforcer, as well as learner 

and environmental characteristics all interact t o  influence learning . 

F or example , research has shown the following to  be influential : 

( i) specific characteristics of the reinforci ng s timuli ,  such as 

percentage , intermit tanc e ,  and magnitude of reinforcement ( See for 

example, Bandura , 1 969, p .  30 :  Ferster and Perrott, 1 968) and 

different kinds of reinforcers ( See f or  example Travers , Reid, and 

Van Wagenen, 1 964) ; ( ii )  specific characteristics of the subjects 

themselves , such as  sex of the subject ( See for example Trent and 

C ohen, 1 973) and past history of reinforcement (See for example 

Kennedy and Willcutt , 1 964) ; and ( iii ) awareness of conti ngencies 

on the part of subj ects ( See  f or example Dulany, 1 961 ) .  

Additi .nal research is  needed t o  explore thoroughly the salient 

featuras of the system, such as characteristics of t hos e who provide 

the P-reinforcers (See McDonald, 1 973 ) and to  discern whether 

awareness is tru� necessary f or c onditi oning ( See Bandura , 1 969, pp . 568-

557) . Ha.rrever., it seems in general that efficie nt re inforcing stimuli 

are available  for most individuals in maqy different situati ons , 

and these re inforcing stimuli are capable of strengthening a 

multitude of behavi ours , regardless of and in spite of specific  

characteristics of the feedback agent and of  the desired respons e . 
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Vicarious Learning 

Since an observer may be reinforced direct� for performing 

acts s imilar to those of a model, all of t he influential fact ors 

affecting direct reinforcement may be available t o  affect the 

amount of learning ( Bandura, 1 969) . Additionally, specific 

characteristics  of th� model and observer may also affect the 

amount of learning which occurs vicari ously, as may characteristics 

of the reinforcing stimuli given t o  the model , 

Observer characteristics . Observer characteristics that 

have been shown t o  be influential inc lude : ( i)  dependency 

(Jakubczak and Walters , 1 959 ;  Kagan and Mussen , 1 956 ; Ross , 1 9�) ; 

( ii )  self-esteem ( de Charms and Rosenbaum, 1 960 ; Gelfand, 1 962 ; 

Lesser and Abels on, 1 959) ; ( iii) level of competence (Kanareff and 

Lanzetta ,  1 960b) ; ( iv) sex ( Bandura,  Ross , and Ros s , 1 969 ; Maccoby 

and Wils on, 1 957 ; Krumboltz and Thoresen, 1 9� ;  Rosenbaum and Bruning, 

1 969) ; and (v)  past experience of being rewarded for matching 

behaviour (Miller and Dollard , 1 945 ; S chein, 1 954) . 

Model characteristics . Attributes of the model that have 

been shown to be influential include : ( i) high c ompetence (Gelfand, 

1 962 ;  Mausner, 1 954a, b ;  Mausner and Bloch, 1 957 ;  Rosenbaum and 

Tucker, 1 962) ; ( ii )  expertise (Mausner , 1 953 ) ;  ( iii) age (Bandura, 

Ros s ,  and Ross , 1 963a ;  Maccoby and Wils on, 1 957 ;  Rosenblith, 1 959 , 

1 961 ) ; ( iv )  status (Lefkowitz ,  Blake , and Mauton, 1 955) ; ( v )  s ocial 

power ( Bandura , Ros s ,  and Ross , 1 963b,  Mischel and Grusec , 1 966) ; 

( vi )  ethnic status (Epstein, 1 966) ; and ( vii) attractiveness ( Bandura 

and Huston, 1 961 ; Grusec and Mischel,  1 966) . 

Vicarious reinforcers . Directly related to  the present stu�, 

vicarious reinforcers have been shown t o  affect a great variety of 

behaviour commonly found in c lassrooms and a number of these are 

discus sed below . Once again, the studies are grouped according to  

their concern with ( i )  classroom mai ntenanc e ,  ( ii) academic 

achieveme nt, and ( iii) c ognitive skill . 

Classroom maintenanc e r esearch . Children have been shown 

to  increase a ggressive behavi • )Ur after watching another individual 

receiving P-reinforcers for aggressive behavi• urs ( Bandura, 1 965 ; 
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Bandura, Ros s ,  and Roo s ,  1 969) . Although these experiments were 

n ot carrie d out in a regular classrcom environment, they illustrate 

how su ch aggre ss ive behavi oure may be learne d in the clas sro om . 

T o  illustrat e ,  in the Bandura ( 1 965 )  study, nurs ery sch ool childre n 

watche d a vide otap e of a model wh o ( after punching, hitt ing, and 

kicking a big doll while making aggres sive verbalizati ons t oward 

it ) received prais e , candy , a nd drink . Subs equ ent ]y when given 

the opp ortunity , children who had observed pleasing cons equ ences 

of t he mode l ' s behavi our perf orme d similar aggre ssive behavi ours more 

often than thos e who had observed a model punished f or s imilar 

aggressive acts . 

Attentiveness ,  or steady applicat i on t o  work, a ls o re la te d t o  

clas sroom maintenanc e ,  has been influenced qy vicarious reinforcers . 

Brod en, Bruce, Mitchell , Carte r,  a nd  Hall ( 1 970)  showed that while 

a teache r wa s systematically giving her attenti on ( dir ect reinforcer ) 
to one s tudent f or appropriate attending, the attendi ng behavi our 

of an observing s tudent increas ed too ( vicar i ous reinforcment ) . 

Another class room mai ntenance behavi our which has been 

influenced by vicari ous reinf orcement is social behavi our . 

O ' C onner ( 1 969) showed that pre s ch o ol is olates increased their 

s oc ial interactions after watching a film depicting children' s 

s oc ial i nt eractions that re sult ed in p ositive c ons equenc es - the 

p ositive consequences functi one d as vicarious reinforcers . 

Academi c achievement res earch . Academic skills have al so 

been stre ngthened t hrough the use  of vicari ous reinforcers . 

Travers and Van Wagenen (1964) showed the effe ct of vicari ous 

reinf orce rs on t he  learning of German vocabulary . Here the extent 

of learni ng for obs ervers was dependent up on the amount of prais e 

given t o  t he participants , that i s ,  the number of c orrect resp onses . 

In subs equent trials , observers were giv en a t est similar t o  the 

model ' s but employing different English words . The r esults showed 

that the observers gave more c orrect German words than might have 

been expected by chance alone . 

Further support t o  the effectivenes s  of vicari ous 

reinforcement of academic behavi ours is s hown in studie s by 



Ditrichs , S im on, and Greene ( 1 967) ; Kanfer and Marston ( 1 963 ) ;  

Marst on ( 1 964) ; Mars t on and Kanfer ( 1 963 ) ;  and Smith an d Marst on 

( 1 965) . Each stu� dealt with vicari ous reinforcement of the 

u3 e of a & pecific class  of words . In general, the results showed 

that the use of a �pecific clas s of words can be increased in 

an observer by hi s �.tching another bei ng praised for us e of 

them . 

C ognitive skill res earch . As an example of c ognitiv e 

skill bei ng influenced by vicarious reinf orceme nt, Krumb oltz , 

Varenhorst,  a nd Thores en ( 1 967) demonstrated the strengthening 

of information-s eeking in high school girls . The girl& watched a 

vide ot ape of another s tudent being praised f or s eeking informati on .  

Subs equently the observing s tudents displayed m ore of the de sired 

behavi our than did a contr ol gr oup .  

The prec eding s tudie s have rep orted on a varie� of c la s sroom 

re late d studies that have illustrated vicarious reinforceme nt . 

They yield evidenc e that an obs erver ' s behavi our can b e  s trengthened 

by watching the cons equences of a model ' s behavi our . Additional�, 

the amount of influence of a vicari ous reinf orcer depends up on the 

rat e, number, distribution ,  a nd c omplexity of tho modelling stimuli 

and the discriminability of the modelling stimuli . Taken t ogethe r, 

the re search illustrate s the generality of vicarious reinf orc eme nt 

as a technique for strengthening cla s sroom behaviours but a ls o  

i ndicat es ma� of the c omplexities and variables which interact t o  

influence the amount of learning. 

Summa£Y of Influent ial F actors 

The c omp onents of direct reinforcement , vicarious learning, 

and vicari ous reinforcement s omewha t determine the variables which 

may affect t he amount of learning in each c as e . F or each, s pecific 

characteristics of the subj ect s ,  the stimulus , a nd the resp onse have 

the p otential of governing the amount of learning . Additi onal�, 

f or direct and vicarious reinf orcement, the reinforcing s timulus 

has spec ific characteristics , such as fre quency and magnitude , which 

may govern the amount of learning .  Awarene s s  of the c ontingencie s 

of reinforcement ( the dependent relati onship between th e  res p ons e 

and the reinforcing s timulus ) may als o a ffect th e p otency of the 
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reinf orcer . I n  vicari ous s ituati ons , the particular a spects of 

the m od el may be influential . Becaus e of the number of c omp onents 

involved, alterati ons of any of them may demonstrate differences in 

the am ount of learning . 

SummaEY of Res earch Dealing with 
Direct and Vicar i ous Reinf orcement 

Re inf orement the ory as it would applY to clas s r o om answering 

behavi ours impli e s  that a s ele c ted type of answer fr om a participant 

can be s trengthened by an appr opriate reinforc ing stimulus . The 

s e lected �pe of answer, this t ime given by an obs erver of the dire ct 

reinf orceme nt, c ould als o be s trengthened by vicari ous reinf orc eme nt . 

Evi dence t o  th is e ffect is summari z ed in Table 1 .  Rele vant s tudie s 

are cla s s ifie d alphabetically a s  ( i ) tho se demonstrating dir ect 

reinf orc eme nt ,  and ( ii ) th ose d emonstrating vicari ou s  learning . 

Withi n each of the s e  br oad c ate gorie s ,  a brie f de s crip t i on of the 

behavi ou r which was s trengthe ned is supplie d al ong wit h  a brief 

des cription of t he reinfor c e r  u s ed and the typ e of s ample . The 

rang e of behavi ours s trengthened t hrough dir ect reinf orcement 

varie s from c oop e rat ive play t o  diver s ity in b lock bui ldi ng. 

S imi la rly with vi cari ous learning, s trengthened b ehavi ours vary 

from m oral judgmen ts t o  a sking que sti uns . The reinf orcers , 

b oth dir ect and vicariou s ,  inc lude such thi ngs a s  f ood and prais e ,  

wit h a grea t maj ori� using pra is e . And fi nal Jy, the sample s  

include normal individuals over a great range of age s . In 

genera l ,  the summariz ed rese arch shows that under experimental 

c ont r ol ,  direct a nd vic ari ous r einforcers have s trengthened 

cla s s r o om  mai nten ance behavi ours , a cademic achievement , and 

c ognitive skill u s ing many diff erent typ e s  of reinforcers with 

a large range of individuals . 
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TABLE 1 
Summa� of Research Dealing with Direct Reinf orceme nt and Vicari ous Learning 

/Pupil 1 Direct Vicarious j I 
/ Behavi our I Reinforcer Reinforcer I Sample ! I nvestigators 
f !:!;lTcractivity Prai se ;6 old 'troy lAllen et al . ( 1 970) f Attitudes Good marks ltJ. niv . stud . IB ostrom et a l .  (1 961) 
I Spelling, Math . 1 

� � S oc .Sci .  & Sci . ! Early dis . 14th & 6th gr,l � ) skills 1 & s t cries Is tu dents !Evans & Oswal t ( 1 971 ) 
t3 Diversity in ;Preschool 
f5 block build . Prai se :girls : Goetz & Baer ( 1 973 )  
� Prompt t o  i Name s on j5th grade i � \ class 1 chart ; student s  : Hall et 

\ --:C�o-�O::.�P�p�l=:::a::.Jy'-:-:-::-::--t-P�_ r�a:::l=.· s:::e::_:-----l-----··i5-yr old b oy 1Hart et 
� / Language skills '! Play mat . .Disad . 1 � 1 ________ 4. _______ t-- yreschool. ;Hart & Risley ( 1 968) 
� 1 Add . skills j Pra ise  •4th & 6th , 

S oc . accept . 
behaviour 
Reading, writ . 
& math. 
Reading & vocab . 

. skills 
<Jpelling skills 

,�ggres .behaviour 
i 

1 ,gr . students tHurl ock ( 1 925) 

I Praise 
I 1 T oys and 
I praise 

T okens 
Attention I 

I I Praise & 

l�-yr old l 
:boy 1S cott et al .( 1 969) 
!1 -4. year old l 
girl I S taats (1 968) 
, 1 4-year old :staats & Butterfield 
:b oy : ( 1 965)  
; 1 1 -year old 1 Zimmerman immerman 
·boy j ( 1 962) 

I 

· children i Bandura 
,Nursery sch . j 

( 1 965) 
Moral Judge . l P:cai se 

j f ood 
:Children · Banaura & McD onil�9 63 

1 Inc entives I J..ggres . behaviour · T oys & Nurse� sch .  
, food children !Bandura et al . (1 . 

Attendi ng t o  work Praise 1 PrG.ise S chool child.jBroden et al . 1'· 370 
Hostile verbs I Praise :7,8, & 9th I I ' gr . students : Ditrichs et al . ( 1 967) 
Question asking I 6-yr old :Henders on & Garcia I I child i ( 1 973 )  
Specific clas s of University l I ! I 
words I j Prai se students IKanfer & Marston ( 1 963 I Questi on asking ! Pra is e 1 1 th .gr . 1Krumb oltz & Schroeder 

) 
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Discussi on 

The r es earch rep ort ed here general� upholds the the orie s 

of dir ect and vic arious reinf orcement and vicari ous learning. 

B oth th � res earch anu the ory imply that ma� variable s interact 

to influence the am ount of learning which oc cur s in direct a nd 

vicari ous learning situati ons . Even with c onfoundin g  features 

like those of the s tudie s dealing with the s ex-re lated behavi our 

of aggre s s i on ( Bandura , R os s ,  a nd R os s ,  1 969) it is p oo sible t :1 

create the right co ntingencie s t J  result i n  learning - the female 

subje cts who had previously been trained n ot t o  be aggres s i ve in 

our cultur e ,  learned aggressi on vicari ously . A lthough many of 

the influential variableB ,  such a s  s ex of the sub j ects and the 

spe cific schedules of r einf or ceme n t ,  have been subj ected t o  

c ontr ol in s ome res earch, a mult itude of p otenti al �  influent ial 

c omp onent s ,  such as characteristics of th ose who give reinf orcers , 

have been left unexanined ( MoD onald , 1 973 ) • Many ,  su eh as 

awarenes s of c ontingenc ie s  of reinforcenont, are i n  need of fUrt�er 

exp l orati on ( Bandur� , 1 969 , pp . 568-577) . Nevertheles s ,  based 

on the res earch, it s eeos that c ontingencie s  c an often be s et t o  

ensure that oost individu als learn the desired t ask a nd, in spite 

of the nultitude of p otentially influential variables , suitable 

c ontingencie s of reinforceoe nt can be devi s ed to strengthen t he 

desir ed b eh avi our princ ipally by i dentifying preferred activities 

or iteos which oay act a s  reinf orcers a nd b,y s p ec ifyi ng the 

c ircuostances under which these P-reinforcers oay be giv en . 

The re s earch dis cus sed herein has indic ate d  that direct 

and vicari ous reinf orceQent are p otentially useful teaching 

te chnique s in that thE:y have been s hown to s trengthen a variety 

of behavi ours , in a variety of indivi du als , under a variety of 

c ontingen c ie s . Most of the studie s cited, h owever , deal with 

oaintenar.c e b ehavi our rather t han with acadeoic achi eveoen t or 

c ognitive skill s . A lth ough opini on differs as t o  th e  explicit 

fUncti ons of e ducation ( S e e  Peters , 1 966 , p . 27 ;  1 965 , pp . 97-1 00 ; 

1 967, pp . 6-7) , it seeDS that one of those functions i s  the 



devel opoent af' c ognit ive skill"· · Accepting th i s ,  the influence 
of P-reinforcers on nanifestati ons of c ognitive skill is as  
i:.1p ortant a realmof investignti on as  is  tho influence of 
P-reinforcers on the oore oaintenance-related behavi our . More 
research in thi s  line is needed t o  c oopleoent that alrea � 
existing in order t o  t es t  the r einforcene nt fraoework as an 
explanat ion for classroon behaviour . 



25 

cHAPTER TWO 
Pr ocedure - De& ign D evel opme nt 

I ntroducti on 

This chap t er de s cribes the res earch pr oble m as it was f irst 

f ormulat ed , t he proc edures init i al ly undertaken , t he m odific at i o ns 

t hat were re quir ed ,  a nd t he c ir cums tan ces that necessitated t h em .  

Statement of the Pr ob le m  

In t he beginning, t h e  maj or pr oblem w a s  whe th er c ognit ive 

s ki ll, in the f orm of s p ecifi cal ly selected answering b ehav i our, 

c ou ld be s h own to b e  affe cted by dire ct a nd vi c ari ous s t imuli which 

had the p otenti al of b e ing reinf orc ers . Jus tific ati on of the s tudy 

thus formulated wa s  two-fold . F irs t , c ognitive s kill as a realm of 

investigati on des e rved attent i on s ince t ea chers ar e c ontinually 

p lagued wi th p roblems of h O'i'l best t o  te ach sp ecific c ogni t i  v e  skills 

as one of t he main emphases of c las s r oom obj e ctives ( B l o om ,  1 956 , p . 7) . 

S e cond ,  c ognitive s ki ll as a realm of inve s t i gat i on de s e rved attenti on 
s i nce alth ough psyc h ol ogists have dem onstr ated direct a nd vicar i ou s  

re inf orcement of a multit ude o f  behavi ours t he realm o f  c ognitive 

skills has r emained largely negle c t ed . 

The e lu s i ve c on cept of c ot:,ni t ive s ki ll can be define d a s : 

a s p ecific type of int e l le ctual ab i li ty ( B l oom ,  1 956 , p . 7) or 

c ompe tence ( Henders on and Garc i a ,  1 973 ) . A lthough such a definit i on 

d oe s  n ot av oid the p r oblem of how t o  measur e the covert inte lligent 

behaviour, behavi oural manifestati ons c an be p os tulated as overt 

r epres entati ons of s p e c ific intelle c tu al ab ilitie s and c ompetenc ies 

and ,  theref ore , of a s p ecific c ogni tive skill ( Skinner 1 974) . M ore 

s pec ific ally ,  if an e xample of c ognit ive s ki ll can b e  i dent ifi ed by 

specific a nswering behaviour, and if reinforceme nt the o� h olds t rue 

f or s uch behav iour, it should be p os s ible t o  sh ow the stre ngthening 

of the answering behavi our and of t he part i cu la r  c ogni tive ski ll 

repre sente d . 

On t he wh ole , s tudie s have sh own the rei n forc eme nt 

framework t o  be a s at i s fact ory exp lanati on of the strengthe ning of 

the beha vi uurs they investigat ed . H oweve r ,  c o nsidering the wh ole 

range of reinforc eme nt s tudie s ,  re lat ively few, with the e xcep ti on of 

s tudie s s uch as th os e  by Henders on a nd Garci a  ( 1 973) and G oetz a nd 

Baer ( 1 973 ) wh o  i nv e st i gated que s ti on-aski n g  and divers ity i n  bl ock 
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buildi ng, re sp ective ly, have investi gat ed the effect on c ognitiv e 

skill . Although quest i on-asking and divers ity in bl ock building 

nay b e  valid oanifestati ons of c ognitiv e s kill , they d o  not 

consune as ouch student tine as does answ8ring que sti ons ( Adao.s 

and Biddle , 1 970) . It s e eos that a o oople te look at the influence 

or reinf orcers on c ognitive skill ought t o  include an explorati on 

or the effects of rcinforcers on answering behavi our& . 

F er the purp oses of the present inve stigat i on,  spec ific 

types of answers to questi ons were as suoed t o  be nanife stations 

or a s tudent ' s c ognit ive skill . It f ollowed then that froo an 

examinati un of a student ' s answers it was p os s ible to infer 

s pec ific characteristics of his c ognitiv e  skill . C ons equently, 

it was als o p os s ible t o  arrange c ontingencie s s o  that s ooe �pes 

or answers received Potent ial-reinforcers (P-reinf orcers ) and others 

dhl not . In t hi s  oanner , it was c onceivable t o  test the existence 

or direct and vicari ous re inforcerJe nt of nanifestati ons of c ognitive 

skill thr ough an investigat i on of the effects on s e le cted answering 

behaviours .  

Bearing i n  nind that s ooe psychologists ( S e e  Hilgard and Marquis , 

1 961 ) discuss at length th ose c ognitive structur es which deteroine 

i ntelligenc e ,  it should be not ed that the present interpretati on of 

c ognitive structures is that such structure s  can be inferred only s o  

ouch as c o�J on phys i cal representati ons of the structur es are present 

t o  exaoine . That is , c ognitive skill is private and cann ot be 

dis cuss ed unles s  c ooo on verbaliz ed des cripti ons are agreed up on t o  

illustrate s ooe specific c ognitive skill . I t  i s  p os sible t o  

oeasure such c overt behaviours only thr ough acc oDpaQYing overt 

anal ogues (S e e  S kinne r ,  1 969) . It is not adequate or necessa� t o  

talk of cognitive structure s wi thout dis cussing overt oanifes tati ons 

of behavi oural repres entat i ons of them through which c ons ensus woul d  

define thos e structure s . 

Froo t he ons et of the present study ,  the desire t o  c oncentrat e 

on c ognitive skills oanife sted in a nswering behaviour brought about 

several probleos in devel oping the design of t he study .  Initially , 

the ba sic plan was t o  arrange a situat ion where in ansv1ers c ould be 
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s olicited fron a participating subj ect and P-reinforcers c ould 

be given f or sp ecific type s of answers , whi le the whole procedure 

was viewed by an observer . In this oanner t he existence of direct  

and vicarious reinforcement could be  tested . The necessar.y 

prerequis ites for proceeding were the devis i ng of methods for 

( i) class ifying various answers as manifestations of spe cific 

types of cognitive skills , and ( ii ) devising nethods for s oliciting 

specifi c types of answers . 

C la ssifying Questi ons and Answers 

VVhethcr or n ot children, or adults f or that natter, have 

achieved cognitive competency can only be gauged from their 

manifes ted behavi our . In clas srooms most of that manifested 

behaviour is verbal and mos t occurs in answer t o  questions or denands . 

It follows then that accurate judgnent about cognitive c ompetency 

can only f ollow fron the identificati on of " cues" in thos e verbal 

resp ons es . Neces sarily, such cue s oust be differentiated and 

defined so that ouc h  of the extent and variety of c ognitive 

c omp etency is enc oopassed . There was need then t o  classify 

answers as t o  the specific cognitive skill s  the,y represented . Onc e 

answers c ould be identifie d as representi ng a specific c ognitive 

skill, instrument s c ould, the oretically, be developed which would 

measure the c ognitive s kill of an individual . Initial c onc ern then 

was with arriving at an adequate c ognitive skill classificati on 

scheme and at devel oping instrunents adequate for measuring that 

c ognitive skill . 

Bloom' s Taxonogy of Educati onal Obje ctives . 

The Taxonooy of Educati onal Objectives ( Bloom, 1 956) c omprises 

a clas sificati on of  c ognitive skills which ostensibly ought t o  meet 

the ne eds of t he present stu� and wh ich initiallY appeared ideal 

for use . The Taxonoqy was designed as  a guide for the analysi s 

of educati onal outc omes in the c ognitive areas of remembering, 

thinking, and problem s olving (Bloom, 1 956 ,  p .  2) and was formulated 

by a c ommittee which systematically surveyed educati onal obj ectives 

and analyzed those obj ective s  acc ord ing to their intended outc ome s .  



The c oll10.ittee als o attempted t o  arrange t m  obj ectives in a 

hierarchical order - fr om siople level of thinking to c omplex . 

Categorie s of the Taxon ooy and bri e f  suonari c s  of each category 

f oll ow :  

1 .  Kn owledge-Abili� t o  reoeober previ ous ly learned 
Baterial . 

2 .  C oaprehen si on-Abili � t o  grasp the neaning of 
materia l .  

3 . Applica t i on-Abili� t o  use learned onterial in 
new and c o ncrete situati ons . 

4 . Analysis-Ability t o  break d ovm f.laterial int o it s 
c oop onent p arts s o  that it s organiz ati onal 
structure nay be unders t ood . 

5 .  Synthesis-Ability t o  put parts t ogether to f aro 
a new whole . 

6 .  Evaluati on-Abi lity t o  judge the value of material 
f or a given purp os e . 

( Gronlund , 1 970, p .  20) 
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The hie rarchical nature of the TaxonoQY pre supp oses tha t higher 

levels of obj ective s build on the adjacent l ower level , and that 

mastery of an obj e ctive at one level ioplies oaste� . at a ll l ower 

levels . 

A lthough the deve lop ers of the Taxon ooy acknowledge the 

fact t hat th e  cate g orie s of ob j ective s are s ooewha t arbitrary 

and many are not well differentiated froo each oth er ( Blo oo, 1 956, 

pp . 1 5-1 6 ,  24) ,  the Tax on omy is s een by s ame as a us eful scheoe 

f or c las s ifying class r o oo  obj e c ti ves ( See Bl o OQ ,  Hasting s , and 

Madaus , 1 971 , p .  40 ; Gronlund , 1 970, pp . 1 8 , 24 ; 

Miles , 1 970, p .  45 ; Tanner , 1 972 , pp . 7-20) .  

Kibler, Barke r, and 

Vfuile c las s ifying 

object ives was the prime purp o s e  of the T ax on ooy it should none the 

less be p os sible t o  class ify b oth questi ons and answers acc ording 

t o  whi ch level of ob je ctive they represent ( S oe Blo om ,  Hastings , and 

Madaus , 1 971 , p .  40) .  That is , gue s ti ons repre senting a s pecific 

level of obj ective c an be c la s s ifie d acc ording t o  the specific 

c ognitive level, a nd c orrect answers to the que s ti ons c an a ls o  b e  

c la s s ified a s  b el onging t o  the s pecific c ognitive level . There f ore ,  

working from the TaxonoBy , n ot only should classrooo ob j ectives b e  

sus c eptible t o  c lass ificat i on a s  t o  thei r  level of c ognitive skill , 

but c las sroom ques t i ons and answers should als o be sus ceptible t o  



such clas s i�ication. 

Re sea rch using t he Taxonomy . The Taxon omy has app eared 

in many s tudies as a c onveni ent and us eful t o ol . F or exa�ple, 

Bart olo�e ( 1 969 ) us ed it t o  c ompare teachers ' ob j ectives and 

the que s t i ons teachers empl oyed ,  finding inc ongruency b etween 
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the c ogniti ve level of objectives set d own and t he sup p os ed leve l 

of que sti ons they us ed. The T ax on omy was als o us ed by Hunecke 

( 1 970)  in f inding that teachers using an d not using curri culum 

guides , d i d  not differ s ignificantly in the l evel of ob j e ctives and 

que s ti ons th� empl oye d. 

Hunkin ' s  ( 1 969) s tudy was more specifi c . He investigated 

whether a d ominant use ( in s ocial studie s materials ) of Analys is and 

Evaluati on level quest i ons as opp osed to Kn owle dge level questi ons , 

woul d impr ove the c ognitive leve l of achievement . The students who 

us e d  the A nalys is level and Evaluation level materials did better i n  

the area o �  Evaluat i on on a p ostte st than those wh o  use d Kn owle dge 

level mat eri als ,  but no difference s were f ound t o  exist between the 

groups f or the Kn owle dge , C omprehe nsi on, Appli c ati on, Ana�s i s ,  

and Synthe sis areas . I n  another simila r study, this t ime exp loring 

the effects on criti cal thinking, Hunkins ( 1 970) found , c ontra� t o  

the prev i ous result s ,  that student s who us e d  s ocial s tudie s material s 

that emphasized Analys is a nd Evaluati on level que sti ons did � better 

on a p os ttest me asuri ng crit ical thinking than those who used 

mater ial emphasizing Kn owledge level questi ons . 

Apparently, in the ab ov e  s tudie s ,  the Tax onomy c ould be used 

satisfact orily to c la s s ifY t he c ognitiv e level of obj e ctive s and 

of que st i ons which c orresp ond e d  to sp ecific obj ectives - at least 

to the s at i sfaction of the re s earchers thems e lves . The implicati on 

was that the Taxono� was a sati sfact ory d evic e f ar  su ch a purp os e . 

On t he strength of such precedents and the the oretic al elegance of the 

Taxon omy, it see�ed reas onable t o  accept the dimensi onalization of 

the c ognitive domain a s  presented by the Tax on oqy . 

H owever , if i t  is true that any inference ab out the c ognitive 

skill of an individu al  c an on� be drawn from s ome of h is manife ste d  

behaviour , then any classificat ary scheme f or des cribing the c og nitive 
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conditi on of individuals must have its c orresp onding behavi oural 
analogue t o  be measurable , Therefore,  the immediate problem f or 
the s tudy was to arriv e at a set of behavi uural spec ific ati ons that 
oight presumably be s een a s  c orresp onding wi th th e  categorie s 
s pec ifie d in the Taxon omy . In other words, the next task was t o  
develop que stions which represented ob jectives at all level s  0f 
the Tax onomy s o  that a c orrect a nswer c ould be rec ogniz ed as  
repre s enting a spe c ific c ognitive level.  
�es ti ons Based on the Taxonom� . To develop appropriate 
questi ,.ms , a variety were designed t o  represent a ll levels of 
the Tax on oqy . The c ontent of the questi ons was derived from a 
s ingle s timulus device . The filo, Reflections on Time 
( Encycl op aedia Britannica C orp . ,  1 970) ,  was used becau se it 
provide d  a range and vnrie � of visual and verbal sti�uli that in 
themselve s c overed the gamut of Bloom ' s cognitiv e  behavi ours and 
allowed f or exact repr oducti on of the stimulus material for all 
subj ects . The film, designe d t o  accoopaqy a high s ch ool e arth 
scienc e les s on, was cons idered t o  b e  of gene ral interest and 
generally unfaniliar to all sub je cts . 

The bas ic forr� of que stions used in classrooms include sh ort­
answer c ompleti on items , multiple-choice items , and oral c ompleti on 
items (Huru<ins , 1 972 ) . Each of these foros of que sti ons the oretical� 
has the p otential of s oliciting different levels of answers acc ording 
t o  the Taxonomy, and the r elat ive merits of each needed t o  be explored . 
The firs t  foro to be explored was the short-answer c ompleti on ques ti on .  

Short-answer c ompletion i teos . Items , based on the film 
and repre senting s pecific obj ectives defined by the Taxonomy, we re  

des igne d for e ach c ognitive level . By using behavi oural terms 
and foros such a s  t hose suggested by Gronlund ( 1 970) , Hunkins ( 1 972) , 
and S anders ( 1 966) , short-answer c ompleti on i tems were c onstructed . 
Table 2 presents example s of the behavi oural terms f or each level 
of obj ective as s e t  out by Gr onlund ( 1 970� pp . 20-21 ) that were u sed 
as guidelire s .  



TABLE 2 

Behavi oural Terms f or Each Level of 
the Taxonomy 
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Level of Ob jective Behavi oural Terms 

1 • Knowledge 

2 . C omprehcn s ion 

3 . Applicati on 

4 .  Analys is 

5 . Synthes is 

6 .  Evaluati on 

Define,  des cribe , identify , label 
list, match, name , outline , reproduce , 
sele c t ,  state 

C onvert, defend, disti nguish, 
estimate , explai n, extend, generaliz e ,  
giv e example , infer, paraphrase,  predict  
rewrit e ,  suomaris e 

Change , cooput e, demons trate , disc over 
manipulate , modify, operate , predict ,  
prepare,  produc e ,  r elate , show ,  s olve , 
use 

Break d own, diagram, differentiate , 
d is criminate ,  dis ti nguish, identify ,  

illustrate , infer, outline , p oint cut,  
rela te,  select , separat e ,  subdivide 

C ategorize ,  c oobi ne �  c oop ile , c omp ose 
create , devise ,  design, explain, 
generate, modify, organi ze,  p lan, 
arrange , rec onstruct, relate ,  
re organiz e ,  revis e ,  rewrit e ,  summariz e ,  
tell , writ e 

Appraise,  c ompare , c onclude , c ontrast , 
criticize,  describe, discriminate , 
explain ,  jus tify, interpre t ,  relate 
summarize,  supp ort 



Examples of the 40 que sti ons which were des igned according 

t o  Gronlund ' s  crit eria to c orresp ond to each of the cat egorie s  

of the Taxonony are f ound in Table 3 . 

Level 

Kn owledge 

TABLE 3 

Examples of Short-Answer C onpleti on I tems 
Arranged Hierarchical� Ac c ording t o  the 

Taxonomy of Educ ational Ob j ectives 

Example I ten 

Which is more accurate , a c e s ium c l ock or 
a sundial? 

C omprehens i on Paraphrase the express ion "The clock of 
time is wound but once . " 

App licati on 

Analys is 

Synthes is 

Evaluati on 

Draw a graph to s h ow nan ' s place in the 
world of t:ime . 

ra.entif'y sce ne s  in the film that illustrate 
the unknown qualit ie s  of tine . 

D efine tine in y our own words . 

Evaluate the stater.1ent that " TiGle is as 
c onstant or variable a s  one make s it . "  

The remaining items u s e d  in thi s  init ial work are found in 

Appendix A .  

32 
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Proc edur e .  T o  te s t  the efficacy of short-answer c ompletion 

questi ons in s oliciting different levels of answers and measuring 

c ognitive skill, eight volunteer subjects ( aged 14 to 31 years ) 
were used . Five of them wat ched the e ntire f ilm and th re e  

watche d on� Part I I  and III of th e fivJ . They were then required 

t o  write answers for s ix to eighteen of the sh ort-answer que s ti ons . 

The s pec i�ic que sti ons c omple t ed by each subje ct are f ound in 

Appendix A . 

Q ue s ti ons f or each subje ct varie d  as t o :  ( i) c onte nt 

( in order to test as oany it ems as p ossib le ) ; ( ii ) arrangement 

( in orde r  to determine i� randoo or hierarchical arrangement was 

pre ferable ) ; ( iii ) number ( in order t o  det ermine a reas onabl e 

length f or a measuri ng device ) ; an d ( iv) parts o� the filD c overed 

( in order t o  determine i� a s � fi c i ent number o� questi ons c ould 

be designed a b cut only Parts II and Ill of the �ilo thus decrea s ing 

the viewing time). 
Re s ults . A�te r ea ch sub j ect c ompleted t he itens , he was 

interviewed by the inve stigat or . I n  the interview, subj ects were 

asked t o  evaluate critically the questi ons t hey answered as t o  

wording and arrangerre nt of i tens . On the bas i s  o� c onoents some 

i tef2S were e lininated while others were rew orded f or � the r us e . 

The three subjects who had it eos arranged randooly ac cording t o  

the hie rarchy criticiz e d  tho arrangeme nt of i tens by stati ng that 

iteos re quiring longer and more c onplicated answers (which were 

u sually the highe r level iteos ) n ore logically ought t o  bo presented 

at the end of the lis t while those items requ iring sh orter answers 

( usualzy tre lower level iteos ) would be bett e r  placed a t  t re  

beginning. Additi onally, c ompleti on tine for the subje cts varie d 

from four ninute s f or six it eos t o  25 ninute s  f or 18 it ems . 

This initial work provided a nuober of suitable sh ort-answer 

c ompleti on items f or u s e  in the next stage o� the operati on, 

and indicated subje c t s r pre�erences for a hierarchical arrangeoent 

o� i tens as opp osed t o  a rand on arrangene nt • 
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Revi sed sh ort-answer c oi!l}?leti on items . F oll owi ng revis i on 

of a nunber of item s ,  the elininati on of others , and th e  additi on 

of s ome noro , a new instrument t o  te st tho c ognitive leve l of 

subj ects was c onstructed . The number of items was inc reas ed t o  

24 it ern s  s ince , i n  general, a longer instrument makes a more 

relia ble one . 

Although the previ ous w ork indicated a preferenc e for 

hierarchically arranged items , it was thought that with the 

increa s ed length of the instruoent , t he order of p re sentation of 

iteBS might influence the way in which later items were answered . 

If subjects were fatigue d by the time they reached the later 

items , the measure of their c ognitive skill at the higher level s 

would not be accurate . This would al s o  interact with and b e  influenc ed 

qr a s eriati on effect ( S ee H ovland , 1 938 ; Jens en, 1 962 ; McGe och and 

I ri on ,  1 952 , p .  ·1 55 ; Mednick, 1 964, pp . 57-60) wherein iter!ls at the 

beginning and end of a list are often recalled and c ompleted more 

readily than thos e i n  t he niddle . 

The c ognit ive levels of ob jectives as represented by t he items 

were rand omiz ed in s ix different ar�non ts , thereby mak ing it 

p os s ible t o  inves tigate the effect of tho order of pre s entati on of 

it ems regardles s of whether the effect was due t o  fatigue or seriati on . 

The s ix different forms of this revis ed Sh ort-Answer Test are f ound 

in Appendix A. 

Pr ocedur e and re sults . Each for� of the Short-Answer Test 

was assigned to one univer s i� student , after t he student had watche d 

Part II cf Reflecti ons on T ime . I f  the Taxonomy was a true hierarchy 

a nd the ques ti ons validly repre sented e ach level of the Tax onomy, 

th ose who had high sc ores at a particular level sh ould als o have 

high s c ores at all l ower levels . Table 4 pre s ents the number of 

i terns that were c orrectly c omp leted at e ach level of the Taxonony .  



Sub j ect 

1 

2 

3 

4 

5 

6 

TABLE 4 

Nuober of C orre ct C ooplet i on Answers at Each 
of the S ix Levels of the Taxonooy wi th  a 

Maxinum S c ore of 4 at Each Level 

Level 

1 2 3 4 5 6 

4 2 4 3 2 4 

1 2 3 3 2 2 

1 1 2 1 3 3 

3 1 2 4 3 3 

3 3 2 3 1 4 

4 1 2 3 3 2 
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The re sults show that th os e  wh o answered a ll i t ens c orrectly f'or 

obje ctives of a spec ific leve l did not nec essarily answer c or rectly 

all of the iteos at subsuoed l ower leve ls . 

D iscuss i on .  I t  was imp oss ible t o  label a subject as operating 

at a specif ic cognitive level based on the tes t  data . The results 

indicated that the revised Short-Answer Te s t  di Q n ot provide a 

s atisfactory oea sure of c ognitive skill . Addit i onally ,  the 

incre as ed le ngth of the revi sed test did n ot add to its effective-

ne ss as a measur ing instruoent . That is , it was n o  o ore p ossibl e 

t o  identi� an optimum level of operation us ing 24 it eos than it 

was us i ng the prec eding shorter tests . 

The order of pre s entati 0n of' i terns in the test did app ear 

t o  affect t he answers in that shorter answers were usually given 

t o  que stions at the beginning of th e test . Additi onally ,  moo t 

subje cts were hurrie d  t o  coople te the 24 iteos in th e  25 minutes 

allotte d .  Many f orms of the test with randon orraogecents of itens 

w ould c ontrol f or tre influence of the order of pres entati on of 

the i terns a nd an instrument s horter than 24 i tel!lS was rec ommended. 
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Although the results shed doubt on the hierarchical nature 

of the Taxonaqy, the f orm of items used may have contribute d  t o  

s one of the c onfusi ng re sults . That is,  usi ng sh ort-answer 

c omple ti on iten s ,  it was s ometiGJ.es difficult t o  determine if an 

answer was c orrect and adequate because of the groat variety of 

answers which c ould be giv en f or any one ite� The sub j ectivity 

of judging the c orrectnes s  of answers at e ach leve l had als o 

occurred in t he preceding work only to be s upp orted by the analysis 

of answers t o  thG ' revis ed Short-Answer test . To rectifY this 

pr obleGJ. of s ubj ectivity of sc oring in a n  attempt t o  obtain a more 

ob j ect ive ly s c ored test, a d di ti onal work was required using 

different iten f orns . 

Although the short-answer c onpleti on 

items of the p rec eding w ork proved c onditionally satisfactory in 

that th qy elic ited answers over the entire spectruGJ. of the Tax onoqy , 

the sub j ec tivi �  of the s c ori ng was undes i rable . Multiple-choice 

items the oreti cally have a p otential f or  pernit ting the ob jective 

s c oring whi ch was nee ded . 

The nultiple- chcice items were c ons tructed by us ing behavi oural 

terms such as those suggested by Gronlund (1970) , Hunkina (1972) , 

an d Sanders (1 966) and by empl oying s ome of t he previ ously used 

s hort-answer iteos . A tes t ,  based on Part II of Reflecti ons on 

�' was des igned in which the fir s t  four levels of th e Taxonoqy 

were represen ted by 4-choic e  items . S ince Synthesis an d 

Evaluation levels r equire a unique creati on not p ossible within 

the multi p le-choice fraoework ( S e e  Sanders , 1 966, p .  1 26) , it 

is  virtually !@p oss ible to test them with nult iple-choice items . 

Theref ore , the last two levels were represented by short-answer 

c ompleti on items taken fr om preceding work. The items were 

arranged hierarchically according t o  the Taxonony . In Table 5 

examples of the multi ple- choic e iteQS f or the first four levels 

of t he Tax onooy are listed . In order to test as many items as 

p os sible,  two f oros of the Multiple-Choice Test were devised . 

They are f rund in App endix A .  
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TABLE 5 

Exaoples uf Multip le-Choice Ite�s Arranged 
Acc ording to the ir C ognitive Level of the 
Tax onoqy of Educati onal Ob j ec t ives 

Level 

1 • Knowledge 

2 .  C ooprehens i on 

3 . Applicati on 

4. Analys is 

I t em 

Which of the f oll owi ng best des cribes 
St onehenge? 
a .  An early calendar 
b .  An early c lock 
c .  An anc ient s undial 
d .  An anc ient superstition 

Which of the f oll owing best de s cribes 
what was meant by "The past and pre sent 
existing at the sane t ine . "? 
a . The old light of Adrooeda illuninate s 

our earth t oday . 
b .  Remains of the past are sti ll evident 

t oday . 
c .  Grandparents and grandchildren exis t 

at t he sane ti Qe . 
d . Old rocks deteroine the age of the 

pre sent . 

If there were n o  oechanical clocks 
around , how might y ou best dete �ine 
t he approxioate hour? 
a . By exaoining a tree trunk 
b .  By geol ogical explorati ons 
c .  By l ooking at S tonehenge 
d . By l o oking at the sun 

Which of the f ollowing is not an 
as sunpti on made by the filo? 
a . Time is constant 
b .  Time is variable 
c • T ioe is defined 
d .  Tine is iop ortant 



Pr ocedure and results . One f om of t he J':Iultiple-Ch oice 

Test was as signed t o  each of thre e univers ity s tudents after the 

students had watche d Part II of Reflections on Time . As  before , 

it was e xp ected thFtt s cne subje cts wculd c or rectly answer high 

level questions as well a s  th e subsumed lower level que sti rms , 

while other s  were e xpe cted t o  answer c or rectly on� at lower 

c ognitive le vels . 

The nUI:lbor of student s c arrect]y answering i teJ'ls at each 
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of the c ognitive levels did n ot supp ort the expectati on s .  As 

shown in Tabl8 6, s �e sub j e cts c orrect� answered a s ioilar nuober 

of i tens acr oss the Taxonomy, but n ot ne cessari� all items at 

lowe r subsu.raed leve ls . Jl.!ore over, one subj e ct c arrectly answered 

all questions with the exception of one item at the Analysis 

level . 

S ubj ect 

1 

2 
3 

TABLE 6 

Number of C orrect Multiple-Choice Answers 
at E 3.ch of the S ix  Levels of the Tax onomy 
with a Maximum Sc ore of 3 at Each Level 

. 

Level 

1 
I 

2 I 3 4 5 

3 2 2 2 3 

2 1 1 2 2 

3 3 3 2 3 
' l 

6 

2 

1 
3 

Discus si on .  The nore obj ective s c oring �iiultiplo-Choice 

Te s t  did n ot provide a better measuri ng devic e than t he Short-

Answer Te st . Because an optinum level of response c ould not 

be identifie d it wa s still dif ficult to label a subj e ct as 

functi onin g at a particular c ognitive level based on the test 

data . As with the previous Short-Answer Test, the data threw 

d oubt on the hierarchic al nature of the Taxonorzy, sinc e th os e  

answering at higher levels did not c orrectly a nswer all items 
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at lower subsumed levels . Subj ec ts al s o  seemed t o  be appr oaching 

s ome " ce iling e ffeot" where they answered l'!lost high l evel que s ti ons . 
lh i s  s ugge sted that the que sti ons were t o o  easy f or univers ity 

s tudents or tho.t university s tudent s t e nd t o  attenp t m or e  difficu lt 

items , s metin es at the e xpens e of oore ba sic i nf ormati on . 

At any rat e ,  the Multi ple-Ch oi ce T e s t  based on the Tax on omy 

was n ot a sati s fa c t o� ins t ruoent for measuring c ognitive ski ll . 

A l th ough the nunber of subj ects wa s smal l ,  the fact that parallel 
data f or all subj ects was obtai ned whe n using short-answer 

c onple ti on a s  wel l  as nultiple-ch oi ce i t eEJS suggests that the 

small N was n ot r esp ons ible for the inc ons istenc ie s of t he data . 
Als o ,  b ecaus e extreme care was t ake n to as sure that it ems 

spec ific ally re pre s ented e ach c ognitive l evel of obj ective s , it 

s eened that s ore t hing othe r tha n invalid itens was c ontributing 

to t he inc ons i stenc ie s  of the data . 

Oral t e s t  items . I n  ke ep i ng wi th th e purp os e of investigating 

alter:oo te f oms of quest ioning, oral t e s t  iteos were als o analyzed . 

The it ens were bRsic ally the s ame as th os e found i n  the Sh ort-Answer 

Te s t . The on� difference was the verbal rathe r than writ ten 
p re s ent ati on of questi ons and answers . Once again , in order t o  

determine if a l onger t es t  was superior t o  a shorter one ,  a l ong 
f orm ( having two it ens for e ach leve l )  and a short f orm ( ha v ing 

one it eo f or e ach level) were u s ed . In order t o  t e s t  as many 

que sti ons p os s ib le there were two alt e rret:e s erie s of que sti ons 

f or b oth foms . The i terns were arra nged hierarchically acc ordi ng 

t o  the Tax on oqy . These Oral T e sts are found i n  App endix A .  

�edure an d result s .  After watching Part III of Reflecti ons 

on T ime , thre e univers ity s tudents experie nc ed the s h ort foro of 

the t e:st and s ix s tudents experienced the l on g  f orm . The inve stigat or 

read e ach qu e s ti on t o  the sub j ects an d a ll owed a t  leas t  10  s ec onds 
f or t hem t o  begin resp onding . If n o  re sp ons e was b egun in t hat time , 

th e next que sti on was a s ked . 

The nuob er of itelils c orre ctly c anple ted on the s h ort a nd 

l ong f orms of the Oral Tes t are f ound in Tab les 7 and 8, respectiv e� . 



TABLF. 7 

Nunber of C orrec t Answers at Each of t he 
S ix Levels of t he Taxon omy with a Maxinun 
S c ore of 1 at E ach Level - Sh ort Oral T e s t  

Subje c t  

1 \ 1  1 1 1 1 0 

2 i 0 0 0 0 1 0 

3 1 1  i 1 ! 1  1 1  , 1 1 
---·�--- -----'-·-- . _I - ��  .. - '  . .  - --· -�� .. ..... :.. _____ � �- · __ _ 

TABLE 8 

Nuober of C orrec t  Answers at Each 0f the 
S ix  L0vels of t he  Tax on m.y \vi th a :•'iaxinUJ:l 
S c or e  of 2 at Each Level - L ong Oral T e s t  

· - · · --- --- -

Subje et 

1 
2 

3 

4 

5 

6 

1 

1 
1 
1 
2 

1 

1 

2 3 

1 1 
1 1 
0 1 
2 2 

2 2 

0 0 

Level 

4 5 6 

1 2 2 

2 1 0 

0 0 2 

2 2 1 

2 2 2 

2. 2 0 
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The numbe r  of s ub j e c t s  c or rectly a nswering it ems at each c ognitive 

level d i d  n ot supp ort the exp ec tat i on that th ose answering at high 

levels wou ld also answer c orrectly at l ower lev els . S o5e 

answered a s i5ilar number of it eos a cros s the Tax onoey while other s  

answered more at the highe r levels a n d  sti ll othe rs s eemed t o  

approach a 11 c e iling e f fect" whereby they answered c arr ectly almost 

all of the it eos . 
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Dis cu u s i on .  The Oral T es t  did n ot provide a g ood meas ur e  of 

c ognit ive skill . The subj ectivi� of judging the answers right 

or wrong c ou ld have c ont ributed to t he inadequacy of the instruments , 

bu t more tha n  that, becaus e of re sults with th e  vari c:u s  forms of 

items , suspic i on was growing t hat th e hierarchy of obje ctives was 

not val id , Addit i cnally , the " c eiling effect" once again p ointed 

to the p os sibility that univers ity students nay n ot have b een the 

best sa.rc!ple t o  use s inc e a varie � of c ognit ive levels was de s ired , 

n ot j ust high c ognitiv e  levels at th e expense of l ower levels . 

D iscussion of result s of preceding items f orms . Taken 

t ogether, the snall s anp le s  used to exp lore each it eo f oro, i . e . , 

short- answer, oultiple- choic e , and oral items , gave substantial 

evidence agai nst the va lidity of the hierarchy of ob jective s within 

the Tax on oey . S ooe res earch which car1e tc hand after th ese triaJs 

lends supp ort t o  the c o nc lusi ons concerning the hierarchy . Madaus , 

W ood , and Nuttall,  ( 1 973 ) investigated structural probleos of the 

Tax on omy by as suming that , if th e  T axonomy was valid, adj acent 

levels should have direct relati onships but no direct rela ti onships 

sh ould be found b etween n on-adj acent levels . Their results showed 

s ome ind ir ec t  links between non-adjac ent levels ,  inplying dis crepanci es 

in t he hierarchy ,  

Bearing in ni nd that th e  data from the p re s ent w ork c ould 

p erhaps have been acc ounted f or by these structural p robleos of the 

hierarchy ,  other c omplexities such as characteristics of the sub jects 

nay hav e als o c ontribu t ed t o  the inc onsistencie s . The s ubjects were 

university s tudent s wh o have , in ge neral , been t ra ined to answer a� 

question put t o  them . With b oth the subj ectively s c ored oral and 

short-answer items and the ob j ectively sc ored oulti p le-choi ce it ens 

it was p os s ib le f or s uch s tude nts t o  attempt all queati ons an d  to 

guess c orrect answers f or a prop ortion of t h� . 

Younger sub j ects , hi gh school s tudent s ,  p articipated 

suc cessfully in earlier work a nd are not overtra ined to answer all 

que sti ons pr es ented to them , They are not s o  hes itant t o  adElit 

they do not know the answer . Additi onally , it has been s h own that 

even ver,y young children are capable of answering quest i ons 
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repres e nti ng high c ognitive levels , as well as l ow leve ls ( See 

Hunkins ,  1 972 , p . 50 ; Sanders , 1 966 , p.  1 0) .  S ince there was 

litt le d oubt that y ounger subj ects c ould exhib it the desired 

answering behavi ours , such s ubj ects were u s ed in subs e qu e nt work. 

Besi des the c onplexitie s of the class ifi c ati on s cheme and 

of the c ha racteris t i cs of s ubje cts , the f orms of it ems were 

c onsidered . Those us ed th: s far required answers of s p e c ifi c 

c ognitiv e l eve ls . A ll items demanded a specific leve l of answer 

by wqy of t heir co nstruction . If a sub j ect c orre ctly answered 

any item he was s a id to be operating at a specific c ognitive 

level . This was p erhaps an unnece ssarily artificial neth od of 

ass igning a c ognitive level to sub jects since tho level of answer 

was predet ermined by the que sti on pres ented . Asking a m ore 

open-ended question t o  which sub j ects were fre e t o  answer at any 

c ognitive level nay have been a m ore valid repr es entati on of the 

c ognit iv e  skill of an individu a l .  Open- ended que sti ons w ould 

not 2ake a subj ect feel c ompelled to answer by guessing if he 
did n ot kn ow the answer . 

Open-ended _q_��t io�. In order t o  rectify s ooe of the 

previous problems th e  us e af op en-ended ques tio ns was exp lored 

usi ng high school aged sub j e c ts . Open- ended quest ions such as 

"Te ll me about it . " , give n o  c lue t o  sub je cts as to the l evel of 

answer required . The oretic ally then, an answer representing � 
level c ou ld be given, and a sub j e ct is free t o  answer at the level 

of his own preference .  

H owever , the c onsequenc e of such a strategy is t o  p lac e the 

emphas i s ,  by necess i � ,  n ot on the clas sif ic at i on of questi ons but on 

the classificati en of answers . The initial task the n was t o  

deternine if open-ended ques t i ons c ould elicit answers which c ould 

then b e  c lassified acc ordi ng t o  the Taxon ooy . 

Procedure . F our sub j ects , aged 1 2  t o  1 5 years , p articipated 

individually . Each viewed Part II of Reflecti ons on Time and 

resp onded t o  open-ended que sti ons such a s  "T ell me ab out the film." 

An attemp t was oade t o  elicit answers which repres ented nany 

levels of t he Taxon or.zy . By pres enting oany open-ended questions 

and probing thos e answers giv en ,  the s ub je cts were given 
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opp ortunity t o  provide nuoerous answers , thun increasing t he 

probabili� that they would at least t ouc h  all of th e levels . 

The firs t two subj ect s  were als o asked s one of the previ ousJy 

us ed s hort-answer questi ons to  determine if th� were , in fact , 

capable of answering que sti 0ns at al l  levels of the Taxonooy . 

Exar:1ples of the open- ended an d  short-annwer que st i ons a ske d  of one 

subj e ct are pre sent8d in Table 9 .  

TABLE 9 

Exanples of Open-ended a nd Sh ort-Answer 
Ques tL.ms Aske d of One Subj ect 

Open-ended. �j_ Short-answer 

Que stion 

Would you tell us 
ab out the filo • 

Were you able t o  
draw any c onclus i ons 
ab cut it? 

If it was t � ing t o  
reke people think, 
h ow did it d o  it? 

Wby was it putting 
t ogether s o  oany 
different bits of 
inforWBti on? 

I 
Level 

Kn owle dge 

Questi on 

Wha t  evidence of tine is 
supp lied by nature? 

v��t was the oos t  ac curate 
1 c lock nentioned in th e  fila? 
I 

What are sooe of the rhythns 
and patt erns of tir:le that 
prlirritivc man rec ognized? 

C onprehe ns ion ��at did the filo nean by the 
s tatenent "A tenth of a sec ond 
is a preo ious c onnod.i � . "  

----- � ·----- --

Appli cation Wha t  do y• )U t hink the writer of 
the fiL':l would say if s ooeb ody 
aske d  hir:l 11\<Vba t is tine? " 

AnaJysis Can you identify any scene or 
bit of s cript that illustrates 
the unknown qualities of time . 'What were the nain ideas in 
that film clip? 

C ould you pick out s one scenes 
in the filn that illustrates 
1:1an ' s awareness of tine? 

Syn�� -:rC ould you de�ine tine in 
y our own words? 

----- ---- - ------ ---· · · - . --· . .  ----�--- ----



Tap e rec urdings of proceedings were subsequently t ranscrib e d  

and the transcript i ons u sed in t he categ oriz ing exerc i se . 

C lassifyin& ans wers t o  open-ended qu 0s ti ons , Fron the 

trans c ripts of sub j e cts ' resp ons e s ,  lists of answers were c o�p iled 

and class ified by f our indep endent judges , The answers were 

clas s ifie d acc ordi ng t o  the Taxon ooy as definec. in Appe ndix C ,  

The j udges were required t o  c a re fully rc,ad e ach answer as suppl ie d  

and t o  c la s s ify i t  ace ordi ng t o  the category it oost c l os ely 

repre s ented . 

The trans c ript fr on the op en- ended que s ti oning of one subject 

i s  f ound in App endix B and a n  e xamp le of the c lass ificat i on of 

re s p ons e s  given by the judges is f ound in Appendix E .  The 

cla s s i ficati on as f ound in Appe ndix E i s  only an exaop le of 

th ose give n  by the judges becau se oany dis crepancie s b etween 

judges ar ose , oakin g it virtually imp os s ib le to give a s p ecific 

cla s s i fi cati on to each answer . The judge s ,  w orking ind ependently , 

interpr eted the answers in a varie ty of way s , often clas sifying a 

s ingle answer int o two or oore c ategories , There appeared t o  b e  

too nuch rooo f or p erso nal i nterpretati ons o f  th e answe rs and , 

therefore , of the cl as s ifi cati on o.f ih aJ e  answe rs . More ob je ct ive 

c oding pr ocedures were ne eded . 

I n  an attempt t o  ge t a greater degre e o.f agreenent between 

j udges and in order t o  av oid confus i on in how t o  class ify an answer 

becaus e of subtle s enantic characteristic s , s one resp onses were 

standardized t o  t he f ormat "It was . . .  " as f ound. in Appe ndix E ,  

The s e  answers in standardiz ed f oroat were onc e again c lass ifie d by 

the f our indep endent judges , This tioe , the Taxonomy as define d i n  

App endix C was eop l oyed i n  a n  atteop t t o  s upp ly a o ore  ob jective 

defi n it i on of the s ix categ orie s , 

The ao ount o f  agreeoent between t he judges was s t ill f ar  

from s at i sfactory . When the c odi ngs were c oopared t o  a criteri on 

c odi ng supp lie d by t he  investigator, there was t ot al agreement for 

4 ou t  of 6 answers c lass ifie d  a s  Knowle dge , 1 out of 6 clas s i fie d as 

C ooprehensi on, 1 out of 5 c las s ifie d as App licati on, 0 out of 6 

clas s i fie d as Analys i s ,  2 out of 6 clas s ifie d as Synthe sis , a nd 

2 out of 6 class ifie d as Evaluati on level a nswers , That is , 
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the p ercent of t otal agreeoent varie d froo q% t o  6�, indicat ing 

that a satisfactory nnount of agreenent between judges had not 

been reached . 

"Results " and D iscussi on . In light of the l ow  a.noont 

of agreenent between judges , t he defi nitions of the six categories 

of the Taxon my did not appear t o  be clear]y delineated en ough f or 

the purp oses of t he present study . This t ended t o  s trengthen the 

suspic i on that had ev olved in earlie r work that t he Taxonooy was 

inade quate f or th e intended purp oses . Although the Tax onomy 

nay be a useful t ool for guidi ng te achers in c onstructi ng 

variet ie s of clas sroon obj e ctive s ,  it d oes n ot provide definiti ons 

prec is e e nough to categorize the vast array of answers which may 

be given to open- ended quest i ons . 

Realizing that t he  data drawn fr on t he open-ended que stioning 

nay be suspe ct b ecaus e of l ow reliability, but in order t o  draw 

s cne oaaning c oncerni ng the adequacy of us ing open-ended que sti ons 

and hi gh sch ool age subj e c t s ,  t he clas sificati ons given by one 

judge on� were ana�zed . That is , although the four judges 

c ould not reach a c onsensus abo ut th e clas s ificati on of nany 

res p on s es , by usi ng an exoople of the class ific ati on of respons es 

it was p os s ible t o  draw s ome tentative conclu si ons ab out the use of 

open-ended que sti ons . 

As an example , th e  fre qu ency of resp onses fron one sub je ct in 

each of the s ix categori es of the Taxonoqy ( as clas sified by one 

judge ) f or both open-ended and short-answer que sti ons a re fcund in 

Table 1 0 . 

Level of 
Answer 

Kn owledge 

TABLE 1 0  

Answers t o  Open-ended and Short-Answer 
Questi ons fr om One Subject., C lassified 
Acc ordi ng to the Taxonooy by One Judge . 

Open-ended Que sti on S hort-Answer 

4 2 

C ooprehens i on 2 1 

Applicati on 0 1 

Ana�si s  0 3 
Synthes is 3 1 
Evaluation 2 2 

Que st i on  
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Acc ording t o  this c lass i ficat ion, th e  s ubject d i d  answer c orrectly 

answers in ea ch of the s ix c ate gories when sh ort-answer que sti ons 

were a sked an d al s o  gave a ns wers c orresp onding t o  !1lany of the 

c ategorie s  when open-ended qu esti ,)ns were asked . Based on t he 

data it appeared that the s ubj e cts were , in fact , able t o  give 

answers which re pre s ented all s ix levels ,)f t he Taxonony , and 

the open- ended questions deGl onstrate d that tho answers c orresp ondin g 

to  many levels of obje ctives c ould be elicited by such que sti ons . 

Data fr m othe r sub j e c ts implied that all categories c culd be 

elicite d rec onmendi ng furth er us e of such que sti ons . 

H o.vever, a lthough the subje cts appe are d  t o  be capab le of 

answering questi ons which represented obj e ct ives of a ll c ognitiv e  

level s ,  the types of a nswers . obtaine d  c culd n ot be c ontr olled by 

the exaoi ner becaus e of thG na ture of op en-ended que stions . 

Theref or e ,  probJB re would have oc curred w ith open-ended questi ons 

if a s p ec ifi c cnte go� of answer was re quired . Tha t i s ,  if a 

specif i c  �pe of answer had bee n des ired, tho exaoiner ' s only 

rec ours e was to  a sk oore ope n- ended questi ons in hopes that it 

would be manifeste d , 

A M odified Taxonooy 

In t he preceding wo rk ,  the Taxon my had proved less than 

satisfact ory . The oaj or pr obl eos were ( i )  discrepanc i es betwe en 

judges when coding c ompletion itel!ls , a nd ( ii )  discrepanc ies in the 

expe cted hierarchical natur e of resp ons e s ,  as sh own m ost clearly in 

data from the Dultip le-ch oic e test wherein s ubje cts s oGletime s answered 

at higher c ognitive levels but not at l ower ones . 

Difficultie s in usi n g  the Taxonooy as a measuri ng device have 

arisen for othe rs ( S ee for exaople, Hunecke , 1 970) and as well, the 

hierarchic al nature of the Taxonomy has been queried by Madaus , 

Woods , and Nuttall ( 1 973) . S anders ( 1 966)  als o drew a ttenti on t o  

the subje ctivene ss o f  the Tax onoJ:JY : " • •. •  teachers working with 
the Taxonooy of questions often disagree on t he cla s sificati on of 

a que s ti on • • •  and all parties t o  th e dispute can oake good cause s  

for th eir p os iti on ( p . 7)  . "  In the face of thi s  situati on it 



becaoe apparent that an alt erna tive c las s ificati on scheme would 

be neces sary .  

Devel oping an A lternat ive S cheme 

The fir st s t ep was to determine wha t categories of the 

Taxonomy we re res ponsible ror n ost discrepancies between judges 

and which th ey f ound easy t o  us e . The judges ' class ificati ons 

of resp ons e s  to t he open-ended que stions , b oth standardiz ed and 

unstandardiz ed f orms , were analyz ed for this purp os e .  Table 1 1  

pre sents the t otal percent of a greel!lent with a criteri on c oding 

f or th ose answers . 

% of 
'i' otal 

TABLE 1 1  

Percent of T otal Agreement of C las sifications 
Between Four Independent C oders 

Level of Resp ons e 

Kn ow . C onp . Applic . Ana l .  I Syn . 

67 1 7 20 0 I 33 
Agreement 

' 

Eval . 

33 
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The data show greatest agreement w ith the Knowle dg� Synth es is ,  

and Evaluati on categorie s and least agreeme nt with the Analys is 

category . The judges s tated that they f ound th e  Knowledge an d 

Evalua ti on cate gorie s e asjeat t o  use ( that is , they felt nost 

c onfident about putti ng re s p onses int o th03e two categories ) and 

also that the Synthes is clas s ificat i on was s ome time s c ontained 

in other categ orie s . 

Bas ed on the data from Table 1 1  and the statements from 

the judges , t he answers were regrouped . An attel!lp t was made t o  

regroup theo a c c ording to  c on s istent s eoantic cue s s ooewbat 

X 
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within the general framework of the Tax onomy . The semantic cues 

h opefully p r ovided for m ore obj ective c odi ng a nd t he Taxonomy 

pr ovided s .:ne cate gories with reas onable agreenent and bas e s  on 

which t o  devel op others • 

S enant ic cue s were identifie d f or the Knowle dge and 

Evaluation categories first since the s e  two c ategories appeared 

t o  repres ent two cxtrenee on a continuum and were oost easy to 

different iate . The r emaining answers were then analyzed as  t o  

c ons istent s eBantic cues with fo ur additional categorie s devel op ing . 

Bloom ' s C omprehens i on cate go� was divided int o �vo parts , one 

included s tatenent s inferred from the c ontent of the fi� and t he 

other inc luded, in ad diti on t o  the inferred statenents , reas ons for 

thos e  inferences . The two new categorie s .were c alled C omprehens i on 

and Understanding, respec tively . The Applicati on cate go� was 

redefined a s  s tatene nts which applied what was p resente d in t he film 

and/or menti oned the " e ffects " of the material . The Synthesis 

catego� s e emed to be engulfed in oth er categorie s with no  ne ed for 

a separate c lass ificat ion . However, a number of speculative " if" 

stateme nt s remained which suggeste d the final catego� , C onj ecture . 

As a result , an a lternative c lass ificat i on scheme , referred 

to as the C oding S chedule was developed and is sua�ariz ed below :  

1 .  Factualiz ati on - Hemorizati on or recall . 

2 .  C omprehens i on - Inference • 

3 . Understandin g  - Inference plus a reas on . 

4 . C onj ectur e - Speculat i on .  

5. Applic ati on/Usage - S tatement s of effect . 

6. Evaluati on - Judgmental s tatement s . 

The categories of the C oding S chedule were as suned to be independent 

and repres entat ive of most �p es of classroom answers and wer e not 

assume d to be hierarc hical . S p e c if ic definiti ons as well as 

semanti c cues for each catego� were fo�ulate d as pre sent ed in 
App endix D .  An example of the definiti on of one catogo� and of the 

acc oopaqying sacantic· cues fellows : 



Factualiz ati on - A Factualiz ati on resp onse , as 
define d  here , involves the meooriz ati on or 
recall of facts a nd proces se s . N o  inferences 
are 8ade . This � e  of resp ons e is often 
subsumed i n  other cntegories . 
Cue words inc lude : That, a s  in " I ·  saw tha.t the 
c ar was • • •  " and "It showed toot • • • " 

Tes ting the C odi ng Schedule 

I n  order t o  j ustify the use of the C oding S chedule , as 

opp osed to tho Taxonooy as an instrument f or neasuring the 

c ognitive skill represented by subje cts ' answer s ,  it was 
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ne cessary t o  dom .)ns trate t ha. t  the C eding Schedule was a suc c es sful 

c lassification sche8o in its own ri ght and that it was a �ar e 

reliable i ns truoe nt than the Taxon ony . A c ooparis on of results 

obtai ned by usi ng b oth c las sification schenes wa s ne eded t o  

det ermine which pr ovided the o ast c onsistent re sults . 

Procedure . Twenty volunteer teachers c ollege students 

were us ed as judges in the c onparis ,m . They firs t watched Part 

II of Reflections on T ioe and were the n randaoly assigned e ithe r 

( i) the Taxooony or ( i i ) the C odin g Schedu le , t o  use a s  t he 

instruoent for clas s if'ying a l is t  of "answersn . The Taxonof.\Y 

was sUQTiarized fr CQ t he Taxonomy of Educati onal Obje ct ives ( See 

Bloom, 1 956 , pp . 201 -207) and tho ins trume nt i s  f ound in Appendix C .  

The C oding S chedule u sed is found in Appendix D . 

Each judge was required to cla ss ify the saoe 1 5  " answers " ,  

such a s : "It said that y ru  can ' t have tioe wi th out n oti on . " 

( See App e ndix E for a c omple te listi ng . ) Ten j udges used the 

Taxon omy an d  ten us ed the C oding Schedule , resulti ng in 1 50 

" answers " c lass ifi ed a c c ordi ng t o  each . The judges ' classificati ons 

were sub s equently c oBp ared t o  a criteri on c odi ng t o  determine t he 

suitability of th e  scheme s . 

Results and di.s cussi on . Each judge , re gardless of which 

scheme was us ed, was ab le t o  all ocate every " answer" t o  a c ate gocy . 

The c la s s if icati ons of t he two groups ( those usi ng the Taxonomy and 

thos e  us ing the C oding S chedule ) were c ompared a s  t o  the ir percentage 

of agreement wi th a criterion c odi ng  su pplie d by the investigat or. 

F or the group usi ng t he Taxonofi1.y there was a 29% agreement wi th 
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the criteri on c odi ng, a nd  f or the gr oup  usi ng the C odin g S chedu le 

there was a 77%> agreer1.ent wi th the c rit eri on . ( S e e  Willemson , 1 974., 

for a d i s cus si on ab out satis factory anount s of agreement) . 

Give n  that the C odi ng S chedule was w orkab le in that naive 

judges c ould readily use it f or cla ssifYing typ i cal " answers " and 

c ould do s o  with a rea� onable anount of agreeme nt, the grounds 

for preferring it to t he Taxon ooy s e eoe d s trong . 

Us ing a Model 

The ne xt task wa s to pursue the �plications of t he newly 

derived clas sifico.t i on s chene f or the desig n  and deve lopment of 
stimulus naterials appropriate f or the purp os es of the s tudy . 

Ini tially two proble r:J.s presented thenselve s :  ( i) t o  structure 

the p re sento.ti0n of the visual s t imuli and ( ii ) to build in the 

vicari ous l earni ng c ocrp 0nent . 

The need t o  i nvestigate vicari ous learning ne cess itated a 

ocde lling s ituati on where in a parti cipa ti ng subj ect would supp � 

the ne c e s sa ry  vicari ous stinuli for an obs erver . The problem was 

h ow t o  elic it predeternined answers fror. a model i n  re sp onse t o  

open-end ed questi ms m ore effic ie ntly than i n  previ ous work . 

Open- ended que sti ons were p re ferred over other it er:J. f orns 

becaus e they ultinat ely allowed f or the f re e  manifes tati on of a 

varie ty of answers . H ONeve r, b e c aus e  of tm low operant level 

of s ome categories of answers whe n  coploying such que stions , th e  

direct app lication of P-re inforcer s  f or a spec ific category of 

answer was difficult . Due t o  the iopracticab ility of elic iting 

specifi c  c ategories of res p onses thrcugh the u s e  of ope n-ended 

que sti on s , it app ea re d  imp os s ib le t o  reliably investigate the 

direct reinf orcere nt o f  spe cifi c categ or ie s  of answers and t o  

inves tigate c ons istent ly modelled s tinuli . Hcwever, by eoploying 

a model wh o  foll owed a script , givin g the necessary varie ty of 

answers t o  open-ende d  q uesti on s ,  a nd who appe ared to be freely 

emittin g resp onses , the e ffects of vic ar i ou s  P-reinf arcers c ould 

be examine d . H oNever this s ituati on did n ot p ermit the 

examim ti on of effects of dir ect P-rein forcers on the model . 
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Thus a trained model all owed ( i)  predeternined "answers" and 

( ii) accurate and consistent prais e for specific types of "answers" . 

However, perusing the p ossibility of using a real life model 

t o  supply the stinulus naterial f or observers , it becane apparent 

that a videotaped model would provide more c onsistency frcn sessi on 

to  ses s ion . That i s ,  although a real life nodel could proviJe 

c onsistent c ont ent in answers t o  open-ended questions , slight 

varia ti on s  in appearance , voic e inflecti on and other characteristics 

were not in c rmtrol of the investigator. On the other hand , 

a videotaped ncdel giving predetemined "answers" provided th at 

added measure of consistency a nd c ontrol desirable in an experimenta l 

study . The vide otaped model ' s perfon<ance c ould be replicated 

exactly f or each subje et . 

Characteristics of the Model 

Since earlie r work p ointed out difficultie s  in usi ng 

university students as subjects and indicated the acceptability 

of younger subj ects , the use of fifth-foro ( aged 1 5 �o 1 6  years ) 

subj ects and �odel was propos ed for ensuing work . Inasmuch as 

reinf orcers are sioilarly effective far oost reobers of a particular 

group ( Bandura nnd Walters, 1 963 , pp . 1 0 , 85 ) and student s  most often 

watch classoates responding t o  questi ons , it  was desirable to have 

a model a nd subjects of sioilar ages . 

Bes ides the age var��ble in deteroinin g an appr opriate ncdel , 

the s ex of both the nodel a nd t he subjects was a c onfoundi ng variable 

in oany vicarious learning studies ( See far exa�ple Bandura and 

McD onald,  1 963 ; Bandura,  R os s ,  and Ros s ,  1 969 ; Kanareff and Lanzetta , 

1 960a ; Krumboltz and Schroeder, 1 965 ; Krumb oltz , VarGnhorst ,  and 

Thoresen,  1 967 ; HcDavid, 1 962) . The se studies show that oales 

and females react differently t o  nodels an d their behavi our is 

s cmewhat dependent up on the sex of the model . To c ontrol for 

the variance which c ould occur when usi ng subje cts and models of 

both sexes , it was prop osed to use both a female model and fenale 

subj ects in the experimental situati on . 
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Choosing a P-reinf orcer 

Within a oodel- obs erver fraoework, it was then necessa� t o  

define spe c ifically the s t touli us ed a s  the p ot enti al vicarious 

reinf orce rs . That is , if a vide ot aped n odel was givi ng a variety 

of "answers" t o  open- ended que sti ons asked by s cne one taking the 

" teachGr" role ,  that " t eacher " was required to supply sooe st imulus 

that had t he p otenti al of functi onin g as a vicarious reinf orcer . 

The s tinuli that c ou ld be us ed as P-reinforc ers ne eded t o  be defined 

obj ective � in order that va lid rep res ent ati cns c ould be s upplied . 

In t ill noronl c la s srocn s ituo.t i .Jn a te ache r often prnis es 

students f or answers wh ich meet her criterion for succes s ,  as suoing 

that prais e will s trGngthen thC; des ired behavi ou r . Z ahorik ( 1 969) 

identifie d s .Jm re sp onses t o  a nswers c oor:t • mly i':lade by teachers a s  

s iople prais e,  e . g . " g ood" , "ye s " ,  and " that ' s good thinking" ( p . 36) . 

S uch s tateme nts of prai s e  can t nke on a re i nf orcing role - b oth 

directly and vicarivu s ly - as shovm by re.s earch ( S ee f or exaople 

Allen, Henke , Baer, and Reynolds , 1 970 ; G oetz an d Baer, 1 973 ; 

Hart , Reynolds , Baer, Brawley , and Harris , 1 971 ; Broden ,  Bruc e ,  

Mit ch ell, C arter, and Hal l ,  1 970 ;  D itrichs , S ioon ,  and Greene, 1 967 ; 

Kanfer and Marston, 1 963 ) .  

Alth ough praise has be en us ed as a n effect ive reinf orcer ,  it 

should b e  noted that indiv iduals have pers onal s ets of phenomena and 

preferreli activitie s whi ch can be used as re inforcers (Prenack , 1 965) . 

Acc ording�, the ideal s ituati on w ould b e  t o  fi nd P-reinf orcers for 

each indiv idual to ensur e efficien t  learning . H avever, it s eGms t o  

be generally accepted th.:'.l t student s prefer t o  b e  praised rather than 

not t o  b e  prais ed or r eprimanded . Thus , alth ough pra is e  may not 

be the o ost potent re inforcer f or e ach individual, it is one that 

is often genera� e ffective f or many students . 

S ince t he pre s en t  s tudy was not dealing with spe c ifi c individual s 

but was c onc erne d wi th  c omnon� us ed P-reinforc ers , it was cons ide red 

reas onable t c  empl qy  statements of praise in an atteopt t o  strengthen 

specified a nswering behavi ours regardless of s one writers ' claims 

(S e e  Kennedy and Willcutt, 1 9�) that individual reinforceoent 

his t ories are a maj or c ontribut or t o  c onfu s i on in th e  literature 



ab out the effect iveness of reinforcers . 

D eprivi ng subjects of prais e 
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In a regula r classr oom , a teache r usually acknowle dges an 

answer t o  a qu es ti on, whether or not i t  is the d esired type of 

answer,  and s tudents generally expe ct s oo e type of acknowledgement 

f or their answers,  whe ther they are right or wrong . The teacher 

praises the �p 2 of answer that was de sired and ackn owle dges other 

a nswers with a supp os edly neutral or negative s tatenent . A neutral 

phrase te lls the student that t he answer was rec ognized but c ont ains 

no value judgnent of merit whereas a nega tive phras e  tells the 

subj ect his answer was wrong . 

A phras e  of a cknowle dgeme nt relate s t o  the c oncept of 

depr ivatiun in tha t a phrase of a ckn owledgeoent deprives a subj e c t  

o f  praise . When th e  prais e d oe s  occur i t  is the n oore effective a s  

a re inforcer b ecaus e th e subj ect has b een previously deprived . A 

neutral phra s e ,  or even a negative phrase for that natter, !!lus t  be 

sufficiently di fferent f'r oo the P-reinf Jrcor s o  tha t  the subje ct 

knows whe n his answer is being praised and s o  that the sub j e ct is 

d eprived of praise excep t when des ire d . 

The advantages of d epriving subje cts of reinf' orcers are 

discus s ed by Travers , Re id , and Van Wagenen ( 1 964) . Discussing the 

imp licati ons of res earch on re inf orc eme nt , they point out that an 

experioental effect is nore likely t o  oc cur if the subject  has been 

deprive d of the reinforcer for a peri od pri or t o  the learning than 

if he has been satiated . 

Als o adv ocating the deprivati on of reinf orcers , Z ah orik ( 1 969) 

f ound in hi s survey that infrequently used phrases by the teache r 

were better fac ilitators of behavi our than frequently used ones . 

He als o concluded than mor� elab orate phrases had oore reinforcing 

value than les s  elaborate phras es . 

The p res ent s tu dy  acc ommodate d  t o  t he ab ove fact ors by : 

( i ) using s tateme nt s  of' prai se as p otential reinf orcers ; ( ii ) 

investigating the relative effectivene s s  of long ( more elab orate ) 

and short ( les s  elaborate ) statements of p rais e ;  and ( iii ) us ing a 

neutral statement t o  acknowle dge all answers except thos e which 

were to be pra ised . 
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§umnaEY of Developmental Work 

The preceding discuss i on of the s tages through which th e 

study developed p ointed out problens whi ch were enc ountered 

initial�, the s olutions t o  those probleBs , and the new direct i ons 

giv e n  t o  the study as a whole . In brief' the se c omprised : 

( i ) an attempt t o  opcrationalize the c oncept of c ognitiv e skill 

by means of the Tax onomy of Educati onal Obje ctives whic h proved 

inefficient due t o  discrepanc ie s in the c odi ng of resp ons es and 

d oubts as to the truth of the hierarchy ; ( ii ) trials t o  

deteroine item characteristics in which clos ed questions , such 

as multiple-choice a nd short-answer it ems , were initial ly us ed 

and sub s equently re j ected ( becaus e th� tended t o  predetermine 

the answers given) in favour of' open-ended que sti ons which 

avoided f.Jrcing answers ; ( iii) trials t o  determi ne an appr opriate 

sub j ect p opulat i on that resulted in the re j ection of universit,y 

student s as being t oo s ophisticated and the s e le ction of' y oung 

( high s chool age) as being s ati sfactory becaus e they were capable 

of g iving answers which illustrated a v�rie ty of c ognit ive skills 

but did not atteopt to answer e very it em ; ( iv) the devel opment 

f'rom too Taxon ony to a modifie d C odi ng S chedule wh ich was f ound to 

be a successful and nore rel iabl e class ificatory i nstrunent ; 

( v) the adaptati on of the re inforc enent f'ranework for investigati ng 

vicari ous rei nf orcenent by using models and obs ervers whic h  proved 

ineffici ent becaus e the investigator had t o  awai t the f'ree 

manifestati on of the des ire d cate gory of' a nswer froo the m odel 

before prais e  c ould be given ; ( vi) the pr op os ed use of a o odel 

on vide otape wh o gave pr edetermined answers in all s ix of the 

cate gories of the c oding s chedule and being praised f or one 

spe c ific type of' answer . 
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CHAPI'ER THREE 

Procedure - Exper�ental Design 

Introduc tion 

The general reasearch strategy that eoerged as a consequence 

of t he previous trials implied a scenerio of events which would 

entail the use of individuals who, having been brought int o  the 

experi.t-:�ental situati on , would : 

( i ) 
( ii ) 

( iii ) . 

( iv ) 

view selected parts of the filo Reflections on Tioe ; 

watch a videotape in which a oodel was asked questions 
about the filo and gave a varie � of answers - no 
praise supplied ; 

select one of the oodel' s answers as being a preferred 
resp ons e category before treat;:-tent ; 

watch a second videotape in  which a oodel was asked 
que sti ons about the filo and gave a varie� of answers ,  
with praise being given fer pre-deteroined �pes of 
answers ; 

( v) be questioned in order to deteroine the effects of 
the vicarious praise . 

Thr oughout the chapter reference will be oade back to this 

scenario s o  that ncthodologial procedures can be seen against the 

sequence of events that occurred . To  facilitate this , these five 

phases have been given descriptive titles c onstructed t o  refle ct 

the subj ects ' involvcoent in the situati on : 

( 1 ) Initial filo viewing 

( 2 ) First Vide otape observation 

( 3 )  Baseline quest ion 

(4 ) Sec ond videotape observation - wi th ?-reinforcer 

( 5) Seco nd filo viewing 

( 6) Oral resp onse interview 

It is the purp oo e  of this  chapter t o  present the research 

hypotheses and to d etail the specific procedures followed in : 

( i ) developing stimulus materials ;  ( ii) testing thos e  oa terials 

in a pilot study; ( iii) deteroining the optiouo �umber of subjeota ; 

( iv) questi oning sub jects ; and ( v) c oding subject' s responses . 
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Research  Hypothesi s and Variables  

In the description that follows , the research hypotheses have 
been put into two classes : ( i ) those dependent upon theory but 
also influenced by developr:1ental work or by characteristics of' the 

experinental s ituation, and ( ii ) th os e  depending oos tly upon an 
orthodox theoretical basis or related research. 

Empirically Based Hy�otheses 

Ear� trials had s hown that subjects gave answers to open­
ended questions which could b e  classified into each of the six 
categories of t he Coding Schedule. However, there was no reason 
to expect each category of r esponse to appear equally in any given 
situati on. More specifical ]y, in response to open-ended questi ons , 
some types of answers oay occur oore often than others. For 
exaople, individuals oay deoonstrate their understanding of oaterial 
oore often than they issue value judgpents concerning the oaterial 
when free� resp ending to open-ended questions • 

was hypothesized that : 
Therefore, it 

Answering is a function of cognitive 
predispos ition :  subjects' answers will 
tend to fall unevenly into categories 
rather than being dispersed equally. 

Additionally, preceding developmental work based on written 
resp onses t o  lists of questions , inplied th at subjects oay be 
influenced by a seriation effect wherein itens at  the beginning and 
end of lists are reoembered better and comple ted nore quickly 
( see for exaople Hovland, 1 93 8 :  Jensen, 1 962 ) . It seemed that the 
order of presentation oay influence wm t observers reoember. 
Theref ore,  i t  was anticipated that the order of presentati on of 
the oodel' s  rosponses would affect the answers g iven by the s ubjects 
and the hypothesis was formulated as : 

Answering is a function of stioulus seria tion : 
answer type8 given by the oodel at the 
beginning or at the end of the presentation 
will tend to be matched by the subjects !!lore 
than those in the middle. 
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Theoretically and Research Based Hypotheses 

Because research int o classroom-related behavi oor has sh own 

that vicarious reinforcers ha ve strengthening effects and because 

reinforcement the ory p ostul&tes that stimuli may have strengthening 

p owers, it WdS hyp othesized that : 

Answering is a functi on of vicarious 
reinforcement: answer types f or wh ich 
the model was praised will tend t o  be 
employed by the subjects dispr op ortionately 
mare th an will oth er a nswer types. 

And alternatively, because reinf orcement the o� dictates the 

strengthening of resp onses preceding reinf orcers rather than 

f ollowing them , it was hypothesized that : 

Answering is not a function of praise as 
an attenti on-getter: answer types, given 
by the model , which directly f ollowed the 
praise will � be employed by the 
subj ects dispr op ortionately more than will 
other types. 

Although a s timulus may serve a n  attenti on-getting functi on, and 

attenti on is an imp ortant factor in determining the am ount of 

learning, the prais e in the present work was directed explicitly 

at the answer which preceded it. 

Background the ory and research also implied that specific 

characteristics of the reinforcing stimuli influence the am ount of 
vicari ous learning which occurs ( See f or example, Bandura , 1 969 ; 

Zahorik, 1 969) . Consequently, it was predicted that m ore int ense 

praise would have a greater facilitating effect than less intense 

praise as would praise at the end of the vide otaped sequence opp osed 

t o  that in the middle. 

Answerin g is a functi on of stimulus 
characteristics : subjects wi ll b e  
influenced mare b y  vicari ous praise 
when the intensity of the prai se is 
increased. 

Answering is a functi on of stimulus 
characteristics : subj ects will be 
inf luenced more by vicari ous praise when 
the praise occurs at the end of the 
observed sequence rather than in the 
middle. 



The hypothesis! concerning change in p osition f'roo the niddle t o  

the -e rrl of' the ::;.cquencc is in keepinG v:.i th the Deri<.;.ti on 

ef'f'ect which suggests that praise at  the e nd \)f' a sequence may be 

more ef'f'ective because it is reooobered better . Ani f'inally, 
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since the �ontroversy concerning the inf'luence of' awareness of' 

c ontingonc ic s  of' rcinf' orceoent1 was lef't unsettled (See Kanf'er, 

1 968) , the present investigation aligned itself' wi th Bandura ' s  

view that le arning can occur without awarenes s ,  but awareness d ce s  

f'acili ta te the le arning. Theref'ore , it was hypothesized that : 

Answering is a f'unction of' awareness  of' the 
contingenc ie s of' re inf'orceoent : sub jects 
wh o can be i dentif'ied as aware of' the 
c ontingencio s of' r.einf'orceoent wi ll eoploy 
the praised catego� of' response oore 
of'ton than t hos e  who are unaware . 

Indeoendent Variable s 

In order t o  investigRte tho above hyp otheses , the f'ollowing 

variables were oanipulated :  

1 

( i) the order of' p resentation af the oodel ' s resp ons es -
t o  detect a ser:ia ti on ef'f'ect if' it existed ; 

( ii) the catego� of' answer that was praised - to detect 
vicari ous reinf'orceoent if' it existe d ; 

( iii ) the intensity of' the prais e given t o  t he nodel -
t o  detect ef'f'ects of' alterati on of' the nodelling 
stiouli ; 

( iv) the p ositi on of' the responses that were praised -
t o  detect e f'f'ects of' alterati ons of' the oodell ing 
stiouli . 

These variable s we re  respectively labelled f'or c onvenience : 

( i) Order of' Model ' s Baseli ne Responses ;  

( ii) Praised Model Respons e :  

( iii) Intens ity ; 

( iv) Positi on. 

See Eriksen ( 1 960) ,  Galloway ( 1 968) , and 
Weinstein and Laws on ( 1 963 ) f' or discus sions 
c oncerning the dif'f'iculties  in deteroining 
awareness . 



D ependen t Variabl es 

The dependent variables us ed t o  t e st the hyp othes es were : 

( i) Bas eline Resp onse C ategory - The catego� of 
answer ( as c la s s ifie d by judges ) given by a 
subj e c t  p rior t o  t reate1e nt ; 

( ii ) Bas eline Resp onse Posi ti r.n - The p os it ion of 
the Baseline Re sp ons e C ate g o� i n  the lis t 
frao which it was ch osen ; 

( iii ) Re sp ons e  Categ ory - The catego� of answer 
( as class ified by judges ) give n by a subj ect 
after treatoent ; 

( iv) Awarene s s  - Awa re ne s s  of c onti ngenc ie s  of 
reinf orceoent as determined by oral q ue sti oning . 

Developing S tinulus Materials 

After defi ning the indep endent and dependent variable s ,  

attention was given t o  the dev el opoe nt of s t ioulu s oateria ls t o  

be us ed in an exp erioent al s itua ti on . Pri or t o  t he experiment 

it was necess a� t o :  ( i) train judges who would subse quently 

aid in c onstructi ng a oodel ' s  s cript ; ( ii) c onstru ct the script : 

and ( i ii ) filo a oodel on vide ot ape . The s e  pr ocedure s  will 

now be discus sed in that Cll:'der . 

Training Judges 

S ince sub j e c t s  were required t o  obs erve a o odel givi ng 

" answers " repre s enti ng all cat egories of the C odi ng S cedule in 

the firs t  and s ec ond videotap e observations (Pha s e s  2 and 4) it 

was nec e s s a� t •J s elect appropriate " answers" for th e m od el ' s 

script . Resp ons e s  which were selected fr om answers giv en by 
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subj e c t s  in earlier developoenta l work wer e class ified by two 

trained judge s ( univers ity s tudents ) as well as by t he inve stigat or 

in order t o  ensure a valid rep re s entati on of the C oding S c hedule . 

A numb er of training s e s s ions were used to familiarize 

the judges wi fu the C odi n g  S chedule . Init ially, the clas s ificati on 

s cheme a nd r e sp onses repre se nti ng each of the cate gori es of th e  

scheme were read qy each judge . The se items a re found in Appendix 

D .  The r easoning and dis agreeme nts c oncerning example resp onses 



were discus s e d  by the j u dges . 

It was c ons i .iered vit al t o  have a s olf-explana t o:ry 
s cheoe that c ouL� b o  us ed by untrained j udges in the future . 
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F or this re a s on ,  o. prol i ferat ion of verbal dir ections was av oided . 
In c larirying t ho definitions of spe c if ic c ategorie s ,  relian ce wa s 

p laced on fee db ack from the judge s  as t o  c onfu si ng categori e s  or 

c o nfusing exanp les s o  that an easy t o  us e  and obje ctive s c heme 

eoerged . Only s light oodificat i ons of the original C odi ng Schedule 

were nee ded . Its fi nal f oro appears in App endix D .  

The S cript fo r the M od e l  

The s cript f or  the o odel had t o  be de si gne d  s o  t hat, in 

response t o  t he que st i on s  asked by the " teacher" in Phas es 2 a nd 4 , 
the o od el c ould app r oprin te ly  produce " answer s "  . repre s enti ng t ho 

s ix dif ferent catogorL s of the C odi ng S chedule . It was oost 

iiJp ortant tha t truly repre sentative " answors " f or e ach categ ory were 

supplied , with n o  di s pute s between j u dges , s ince obs erving subjects 

in the experinental s ituat i on were t o  see a model givi ng answers 

explic itly repre s enting all cate g orie s , with one specific category 

being prai sed . T o  ensur e that the c las sif ic ati on given each 

" ans1.ver" was relio.ble , a proce(lure usi ng inter- judge agreenent was 

employed . 

In orJer t o  have a s uff ici ent s upply o f  r es p onses froo wh ich 

t o  cons truct th e  script f or the first and s eco nd videotap e s , three 

answers repres entin g e ach categ ory of the c lass if icati on schera e 

were nee ded . T o  th is e nd, each of the three j udges c las s ified 

a mmber of " answers" ( pre s ented in Ap pend ix E) accord ing t o  the 

fina 1 f orm of the s c heme . Each " answer" began with the phrase 

"It was . • " tu  standardize the f o nn at s o  that,  in the oporati on 

of Phas es 2 ancl 4, subj e cts would n ot be attracted t o  resp ons es 

because of c on s tru ct ion peculiaritie s . 

S ince t here was a t otal a greeme nt for only 1 6  of the 

first 1 8  re sp on ses c od ed by the j udges , two additiona l one s  were 

needed to supply three answers f or each of the s ix cat eg or::E s of 

the class ification schene . Theref ore , an aclditi ,)nal 20 11 answers 11 

( S e e  Appendix E) were c la ssifie d . In this case , the re was t otal 
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agreel!le nt between the three judge s in 1 4  of the 20  classifacti ons •. 

I n  the six cases where there was disagreenent , two j udge s agreed 

and a third di d not . Two of the resp onses that hnd t otal agremen t 

ao ong t he judges were c hos en to conple te the requ ir ed 1 8  responses 

f or t he script s . C oople te scripts f or all f oros of the first 

and sec ond v ide otapes are found in App endix F . 

The S tudio S etup and Technic al C onsiderat i ons 

F or the production of the vide otaped " toacher"-m odel 

interviews us e•:1 in Pha s e s  2 an d 4, a s tudi o was s et up t o  s ir:mlate 

as far as p os s ible the experioental setting that was t o  be us ed 

subs equently . 

I n t he product ion of t he vide otapes, th e  nodel ( unfaoilia r 

t o  the subje cts ) wore a s ch ool unif oro wh ich repre sented standard 

clothing on the black a nd white vide otap e . The cam eras were 

p os itioned s o  that afte r an es tablishi ng shot ( showi ng a front 

view of b oth th e oodel and th e " teacher" ) , the renaining takes 

peroitted a front view of t he o odel givi ng " answers" with th e  

back of th o " teache r" in th e  f oregr ound . 

epis ode was separated by a fade to grey . 

Each question-answer 

After the initial s h ot ,  

the face o f  th e  " te acher" was n ot shown s o  that n on-verbal facial 

cues would not bo s een by the observi ng sub je ct s  s ince only 

verbal p ra is e  was t o  be us ed a s  a P-reinforcer . 

Baseline V i de otapes 

T o  a id i n  mea suri ng the category of a nswer a sub j ect gave 

pri or t o  exp osur e to vicari aus pra i s e ,  Baseline V ide otapes  were 

pr oduced . These f ir s t  vide otap es were obse rved by sub je cts i n  

Phase 2 of t h e  experioont and sh owed the ,oode l giving s ix " answers " 

t o  open-ended que st i .-)ns asked by the "teacher" . Each of the s ix 

" answers " rep re sented a different cat egory of th e  clas s ific ation 

s cheme , givin g subj ect s  exp c:s ur e  to all categ ories of an swers . 

Be ca us e  th ere were gro unds f or bel ievi ng that the order of 

the " answers" in th e Baselire Vide otape night affect th os e 

subsequently chos en by subjects , s ix different a rrangeme nt s of the 



saoe " an swers " were enployed . Each " answer" app eared at the 

beginning of one Bas eline Vide otape a nd at the en d of another . 

The order of " an swers" in the s ix Bas eline Vide otapes is found 

in Tab le 1 2 .  

TABLE 1 2  

Order af Response C ateg or ie s  on Baseli ne Vide otape s 

P os iti on of Bas eline Vide otape 
Resp onse I 
C ategory A B 

F irst 1 2 

S e c ond 5 6 

Third 2 3 

F ourth 3 4 

F i fth Lf- 1 

S ixth I 6 5 

I I 

Key t o  the C ateg ory of Resp ons e : 

1 - Factualiz ati on answer 
2 - C omprehensi on answer 
3 - Underst andi ng answer 
4 - C onjecture answer 

I 
I 

5 - App l ication/Usage answer 
6 - Evaluation an swer 

c D 

3 I 4 

1 3 

6 5 

2 I 6 

5 I 1 

4 2 i I · - L 

' 
E 

5 

6 

1 

2 

4 

3 . ' 
i 

F 

6 

4 

3 

5 

2 

1 

F or exaople,  the firs t " answer in Bas eline Vide utape A was 

c las sified as repr es enting th e  Factualiz ati on cat egory of the 
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c las s ificat i on scheme . The sixth " answe r" in that s aG1e vide otap e 

represented the Evaluat ion c ategory . 

One of the gix Baseline Vide otape s was ass igned t o  e ach 

subj ect . In each, the model res p onded s ix tioes to a n  open-ended 

que st i on about Part II of the fi� Refle c t i ons on Time , the same 

as was viewed by subje cts in Phase 1 ( init i a l  f 1lo viewi ng) . 

The open-ended questi on was : " (oodel) , can y ou tell oe ab out 

the film? " This questi on pe mit ted the oodel t o  giv e one "answer" 
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repre s e nti ng each of the s ix categories of the cl as sifi c ati on 

scheoe . Each 11 an swcr" giv e n  by the o ode l was acknowle C.ged 

by an unomoti onal and neutral- s ounding " okay " froo the " tea cher . " 

S inc e n o  pra i se wa s t o  be given in the Bas el ine V ide otape , th e 

" okay" deprived t he nodel of pra i s e  while p rovi di ng rec ognit i on 

of the " a nswer" . 

Treatnen t Video�� 

T re atoent Vide otapes wer e pr oduce d f t)r the s eo on d vide otape 

obs ervat i on ( Phas e  4-) to pr ovid e sub j e cts with exp osur e t o  

vicari ous prais e . In e ach Tre atne nt Vide otape the o odel gave 

twelve " an swers " t o  op en-ended q uesti ons ab out Part II of 

Refle c ti ons on Tioe . The s aoe " answers " we re used in each of 

the vide ota pe s . Each of the s ix categor ie s  of th e c lass ifi c a.ti on 

scheoe we ro repre s ented by two of the r1 0d el 1 s " an swers "  a nd " answers " 

repre s enti ng only one part icu lar cat eg ory were praised in a� of 

the Tre ntoent Vide ot ap es . 

The s ix diff e re nt Treatne nt Vide otapes differed froo each 

other i n  that ; ( i ) each had a different orderi ng of the " an swers " 

given by the n ode l ,  and ( ii )  0 '1 ch showed a different cate g ory of 

re sp ons e being prai sed . The s ix d ifferent nrrangeoe nt s of the 

oodel1 s an swers a ll owed for the det ecti o n  of a seria t i on e ffect 

and all owed t he prai s ed r e s p ons e t o  occur in c omparable p osit i ons 

withi n ea ch Treatoe nt V i de ota pe . The order of t he an swers i n  

each of the s i x  vide otape s , alon g wi th an indicat i on o f  the type 

of a ns wer that wa s prai sed is f ound in Table 1 3 . The comp le te 

m odel 1 s scrip t  for each Treatoe nt V ide ota pe is found i n  Ap pend ix 

F .  



TABLE 1 3  
Order of Resp on se Categories on Treatoent Videotap es 

Positi on of 
Response 
Category 

F irst 

S econd 
* Third 

F ourth 
Fifth 
Six th 
S eventh 
Eigth 

* Ninth 
Tenth 

Eleventh 
Tweli'th 

A 

5 6 1 2 3 4-5 6 1 2 3 4-

Treatoent Videot ape 

B 

6 1 2 3 4-5 6 1 2 3 4-5 

c 

1 2 3 4-5 6 1 

; :t,+.-1 3 ! 4- 5 I 4- 5 6 5 6 1 2 
6 1 2 3 

1 2 3 4-2 3 4- 5 3 4- 5 6 4- 5 6 1 5 6 1 i 2 
I 
I �---�· ___ 1 

-

· ---2�L __ 3 __ 

* Respons es in these p ositi ons were praised 
Key to Category of Resp ons e :  

1 - ]'actualization answer 
2 - C ooprohension an swe� 3 - Understanding answer 
4- - C onj ecture answer 5 - Applicati on/Usage answer 6 - Evaluation answer 

Fran Table 1 3 it can be s een  that there were two sets o:f resp onses 

corresp onding to the classif'ication schene for each Treatoent 
Videotape . That is , the fir st s ix responses (Set 1 )  represented 
all aix of the categories , and the rer:wining s ix responses (Set 2 )  
als o c orresponded t o  each of the categories . Also from the table , 
it can be seen that the third and ninth " answers" were praised . 

The se p os iti ons were chosen s o  that the praise oc -:urred near the 
middle of both sets of s ix responses which oade up each Treatoent 
Vide otape . Thus when e ach s ubje ct was randcu]y assigned one of 



the Treatoent Vide<)tape s ,  she was exp os ed t o  the s aoe " ans wers" 

as a ll other subj ects , only the order of " answers " an d cat e g ory 

of the praised. resp ons e differed acc ordi ng t o  the particular 

tre atoent. 

I n  each Treatoent Vide otape the oodel ' s " answera " were 
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in re sp onse t o  the foll owing open- end ed que sti on a sked by the 

" t e acher" : " (oocte]j__ ', can y ou tell OG s one n ore ab out the 

filo? "  All n a,nswers " ,  with the excep t i on of th os e be ing praised, 

were acknowle dged by an uneo oti onal an l neutral- s ounding " okay" in 

order t o  rec ogniz e  resp ons es at the expens e of pra ise . The phras e 

of ackn owledgoent , " okay" , was suffi ciently different froo th e 

pra i s e ,  e . g . "That ' s a very good answer . " , in order t o  assure that 

the obs erving sub j e c ts c ould dis ti nguish between p rais e d  and n ot­

praised " an swers " . 

T o  all ow the explora t i on of different ic'11 effects of vari ous 

phrases of pra i s e ,  one of tw o phras e s  were 2..vailn.ble and c ould b e  

edited i n  f or e r�ch Tre atnen t Vide otap e . Th-�. t i s ,  either a l ong or 

a s h ort phras e  of prais e  c ould b e  used in any treatoent Vide otape . 

The s h ort phr.:ts e ( "Tm t ' s a very g o od answer . " ) was sioilar f or all 

re sp on se CP.tegories . The long phrase changed , d e]Jendin g up on the 

specific r e s p ons e categ ory being prais ed . The l ong phrases u s ed 

f or each c at e g ory ar e p re s ented i n  Tab le 1.4 • 



C ategory of 
Resp onse 

bci ng Prais ed 

Factualiz at i on 

C oop re he n si on 

TABLE 1 4-
Long Phrases o� Praise Used 
for ooch Category of the 

C oding Schedule 

Long Phre.s c  of Prais e 

That' s a very go od answer . You have 
reuer.1bered what the �iln s aid . 

That ' s a very go od .::nswer . You have 
made an inference fron what th e filn 
shcwed . 
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-
Underst andin g Trot ' s a very g ood a nswer . You ho.ve ::m 

an inference fron wha t the fi lo sh owed 
and you have given a re !'ls on f or  the 
inference . 

C onj ectur e Tha t ' s a very good answer . You have 
specula ted ab out what you saw . 

App licati on/Us age 
I 

Th �t s a very g ood answer . You have 
applied what was presented . 

Evaluat i on That ' s a very e;o cxl answer . Y ou rove 
oade o. value judgpent c oncerning the 
filn . 

Experimenta l Des ign 

A description of the vari ous phases of the experiment 

�oll ows . 

The St:inulus F iln 

S ince b oth the Bas eline and Treatment Vide otapes showed 

de 

the model givi ng answers b ased on Part II of Reflecti ons on Time , 

c oonon ground was firs t e stabli shed by having each sub j ect v iew the 

same fi lo ( Phas e 1 ) .  The filo 'was assumed to be equally unfaoiliar 
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t o  all s ub j e cts . 

Additi ona lly, after t hey had s ee n  b oth the Baseline and 

Treatmen t Vide ot ap e s  ( Pha s e s  2 a nd 4) ,  the sub j ects were shown 

a new p�rt of the f ilo ( Part III of Reflectiuns on Time) in 

order t o  tap a new d ooain of answers wh6n t e st in g  f or a treatnerrt 

effec t . Because th oy had to c onstruct origi na l  a nswers to th e 

inve st i go.t or ' s que sti ons ( Phas e 6) based on Part III of t he filo 

( Phas e 5 ) ,  the sub,j ect s c ould n o t  s ioply reite rate answers given 

by the o odel . I n  e arlier w ork a great vari ety of typ e s  of 

answers had been given in resp ons e t o  que sti ons ab out Part III . 

C ons e quently, it was feasible t o  expect a s ioilar varie ty of 

answers in resp ons e t o  que sti ons ab out Part III asked of t he 

subj e c t s  in the expcrioenta 1 s i  tun ti on .  Tha t i s ,  th e n ew s t ir:mlus 

oaterial by no oeans lioited the variety of answers whic h could be 

given . Both parts of t he fi lo all owed a s ioilc:'l. r divers ity of 

answers to que sti •)ns su ch as th ose a sked of the o od e l .  

Bas e li ne  Respons e C ategoEY 

After e ach subject had wat ched Part II of Reflec t i ons on T ioe 

( Pha s e  1 )  and a rand ooly ass igne d Baseline Vid e otapo ( Phas e 2 ) , a 

Bas e line Resp ons e C a tegory h ad  . t o  be deduced by the inve stigat or -

tha t is , th e c�tegory of answer that the s ub j ect was predisp osed t o  

give £r�� to obs e rving t he s e lective p rais e  of answers was deteroine d . 

T o  d o  this , a writ te n lis t of the model' s " answers " in th e order 

t hey were given in t he Bas e line Vide 0tape , was furnished . Frco th is ,  

the sub j ect wa s re quired t o  c h o os e  one of the " an swers" as bei ng 

the D.n swer she would have give n und er s imilar circums tance s  t o  thos e 

of t he oodel ( Pha s e  3 ) . The investigat or detoroined the Baseline 

Res p ons e C ategory from this c hoice . The base line f or e ach sub j e ct 

was labelle d as e ither Factualizati on, C ooprehensi on ,  Under stand ing, 

C on j e cture, Appli cation/Us ag e ,  or Evaluati on, depending up on whi ch 

" answer" had bee n  s elected . 



Detec ti n_g_ an Experinent a l  Effect 

I n  t he e xperineni:D. l s i  tuati :m, if t he effects of the 

subj ect ' s baseline tendenc ies wore to be c ont rolled, the pra is e 

given t o  tho B ode l on th e  Tre atne nt Vide otape h�d to be f or 

a category of resp onse different f roo the Baseline Re s p on s e  
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C �J.tegory . T o  avoid e xpe rinen tn. l  bias , after a s ubj ect ' s Bas eline 

Resp ons e C at egory had been e s tablishe d ,  th o inve sti gc, t or rand on]y 

ass i gned one of the five Treatnent Videotape s t hat did n ot s how 

the Be s e line Re sponD e C ntegory being praised . 

It sh ould be note d th At in order t o  aVt1id was tage of 

subj ects , Tre atGent V i de otape s s howi ng the l on g  f o ro of pra is e  

were used with the f ir s t  s et o f  sub j e cts in thc fi nal exp erio ent . 

Data fr on these s ubj ects wer e exanined t o  deteroine if it wa s 

p r ofitabl e t o  expl ore a shorter a nd theref at'e weake r f oro of 

prais e . 

Subs e quent t o  watching the randoo]y a s s i gn ed Treatoent 

Vide otape and Part III of t he f ilm, each subj e ct was que sti oned 

t o  det eroine if she wns affected by the vicar i ous prai s e  ( Pha s e  6) . 
S ince observers who detect s ooe s ioilarity betwe en 

thenselves a nd the nodel will p resuoably re sp ond different]y 

fr m th os e  who do n o t  ( Bandura, 1 969) , b oth " pe rs onal " and 

" enpathetic" que s ti ons were us ed . The P9rs onal Que sti on aske d  

subj ects h ow  they would answer the que s ti on "Can y ou t el l  oe ab out 

the f i lE!" , while the Elilpathet ic Que s ti on a sked thee h ow the � 

w ruld answer . 

Additi om. lJy , s i nc e  awar ene s s  of t he c o nt ingencies of 

r einforceoent was one of the varia b le s  whi ch night influenc e  the 

ao ount of v icari ous reinf orcene nt ( S u e Kanfe r ,  1 968) , subj e cts 

were als o que sti oned t o  deteroine thei r awarenes s . The sp eci fic 

que s t i ons us ed to det ersine awarene s s  were finalized in a sub s e quent 

p i l ot s tuay . 



Suonnry of D e s i� 

Us ing t he c oop onents of t he
_

experioental des ign as 

des cribed and operat i onaliz ed by the stinulus 1 k�t eri nl s , the 

f oll owing procedure crJGrged • 

1 .  Subj ect w::ttched Part II of Reflecti , ,ns -�n Tine . (Phas e 1 )  

2 .  Subj ects watched a vide otape uf the o odel giving 
"answers " ab out Part II of th e f iln with no pra i s e  for 
any " o.nswers 11 • ( Bas eline Vide otape - Phas e 2)  

3 .  Sub j ect s e le cted one of the o odel ' s answers fr on which 
a Baseline Re s p ons e C at e g ory was dedu c ed . ( Phas e 3 ) 

4 .  Sub j ect vrat ched a vide otape sh owi ng the n odel being 
praised f or one type " answer" abo ut Part II of the 
filo . ( Treatnent Videotap e - Phase 4) 

5 . Subje ct watche d Part III of the fil.n . (Pha s e  5) 
6. Subj ect re s p onded t o  op en- ended que s ti ons a b out Part 

III of th e filo in an at tenpt t o  detect a treatoe nt 
effec t . (Pha s e  6) 

A Pilot Run 

The next t ask we.s t o  f Clr'naliz e  the energing experioent a l  

proc edure s t o  b e  used i n  testing the effects o f  vic arious p ra is e . 

This was acc onp lished by a prot otype study i n  which the spec ific 

pr ocedures a nd qu e s ti ons for sub s e quent exp erinental work would 

be finalized and difficultie s wi th the operat i o n  of the vide otape 

hardware would bo ide nt ified and c orrected wi th out wastage of 

subj ects . The genera l  purp os e of t he prot otyp e s tudy, theref ore , 

was t o  refine the exp erinental p r oc edure . 

S anple a nd Procedure 

S ix v olunteer nale subj e ct s , a ged 1 2  t o  1 5  years , watched 

Part II of Reflecti 0ns on Tine and were as signed Baseline 

Vide otape s  and Treatoent Vi de otapes which di d not show th eir 

Bas eline Response Cetegory b ei ng pra is ed . Thr e e  watched l ong 

phra ses of p rnis e nn d  thre o  watch8d sh ort phra s e s  of praise on t he 

Treatoe nt Vi de ot npe s . The spec ific Bas eline and Tre atne nt 

Vide otap e s  ( l ong or short praise ) a�iniste red t o  each i s  

indicat ed o n  Table 1 5 . 



Subj ect 

1 

2 

3 

4 

5 

6 I 

TABLE 1 5  

Baseline a nd  Treatoent Vide otape s 
.rl.O-•:linistered. t o  S ix V o lun t e e r s 

Bc.s eline Vid e otape Treatnent Vide otape 

E c 

E c 

c F 

c F 

A E 

A E 

Length 
of 

Praise 

Short 

Long 

Short 

Long 

Short 

Long 

Subsequent t o  watching the Treatoent Videotape and Part 
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III of t he filr.:!, each sub j ect was questi oned t o  test those que stions 

t o  b e  used subsequently in deteroining the treatnent effects and 

awarene s s  of contingencies  of reinf' orceoent . 

Results and Discus sion 

N o  atteopt was oade t o  detect treatoent effects since the 

saople was soall and t he general purp os e  of the pilot run was t o  

test the e;:wrging procedures for subsequent u s e  in the experioental 

sett ing . Froo the pilot run it appeared t hat the prop osed 

experioentru. procedure was satis factory in t hat each step (Filo -

Baseline Videotape - Deduce Baseline Resp onse - Category - Filn ­

Treatoent Vido otape - Open-ended que stioning) led easi� froo the 

preceding one and it was p ossible t o  quickly assess t he Bas eline 

Response Category and random� assign a Treatoent Videotape . 

Additional�, the operati on of the Videotap e e quipoe nt an d  the 

pljysical set up of the experioental rooo were found suitable for 

the purpose  intended. 



The que sti oning of' these s ub jects was a proving ground 

for the oral que sti ons t o  be asked of subje cts in t he ensuing 
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experinental work . The two nnj or questi ons us ed to  deternine an 

experinental effect were ref'ined t o :  

1 .  Wha t  would you answer t o  the questi on, "Can you 
tell ne ab out the filn? "?  - Pe rsonal Question 

2 .  What d o  y ru think (oodel) , the girl on the 
vide otape ,  would answer to  the que sti on, "Can you 
tell oe ab out th e  filn? "? - Eopathetic Question 

Additi onal�, ba sed on inf oroal questioning �b out the 

Trentoent Videotap e , �vo que stions were c oop os ed f' or the purp os es 

of' identifying subjects aware a nd not aware of' the c ontingencie s of' 

reinf' orceoe nt : 

1 • 

2 .  

Did you n otice any dif'f'erence in  the �pes of 
o.nswers the (oodel) was giving? 

Did you notice a n.ything different i n  what I was 
saying t o  ..J..eod el J on the videotnpe? Why do  you 
think I said that? 

Investigat or ' s Role 

Based on feedback obtaine d  froo the Pilot Run, tho investigator ' s  

script f or experioental ses s i ons was f oroulated as found in Appendix F .  

The role of the investigat or duri ng exper:inento.l sessi ons involved the 

following : 

1 .  The investigator gave a brief i ntroducti on to  Part II of 

Ref'lecti ons on Tine �nc.l to the Baseline Videotap e . 

2 .  The investigator explaine d  hmv the subject was t o  choose 

a BaselinE: Respons e Ca.tegory froo a writ ten list of the an swers 

given by the oodel on the Baseline Videotap e . 

3 .  The investigetor assessed the Baseline Response Category 

and randon� assigned a Treatnent Videotape, one v1hich did not show 

the Baseline Response being praised . 

4 . The investigator gave a brief' intrvduction t o  the 

Treatnent Videotape . 

5 .  The investigat or then intrDduced Part III o f'  the filo 

by asking the subj ect to watch an other piece of filn ab out wh ich 

shL1 w ould subsequently be que s ti ened .  



6 .  After Part III of the fi ln , a cass ette r e c or der 

wa s started in order t o  have an a c curate audi o rec ord of the 

qu esti oning of s ubje cts . 

7 , The invest igat or then aske d the sub j e c t  the Pers onal 

Que sti .. m, the Eopnthctic qu esti on, a nd que sti .. ms t o  detero.ine 

he r awarene s s  of tho co ntingencie s  of reinforc e.:wnt . 

Optinuo. Nuober of Subje cts 

In any exp erinent al treatnent ,  parsin ony is desirab le , 
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N ot on� should c ond iti ons p ermit the effective t e s ting of 

hyp othe s es but they s h oul:l als o a ll ow e fficient us e of �ub j e cts . 

Brewer ( 1 972) s tates that it is des irable t o  det eroi ne an optioun 

nuober of s ub j ects f er a re as ona b le chnnce of dete cti ng an 

experinental tre Qtnent effe c t  if it is pr�s ont . The optiouo 

nuober of s ub j ects , whi ch w ould all ow the detecti on of a n  

expe r inental e ffect wi th out wa s t ing subj e c t s ,  i s  dependent up on 

b oth the nethod vf a nalys is (wha t stat i stical test is u s ed) and 

the an ount of chance err or that w ould be t olerated in the deci si on of 

whe the r  or n ot t o  r e j e c t  o. null hyp othe s is based on that r1eth od of ana:lj$is , 
F or this study, a nuober divis ible by six wa s t aken as a s tarti ng 

p oint f or t he nunb er of su b j e cts s inc e thi s perm tted an e qual nuober 

of subj ects in each of t he s ix treatoent gr oup s . When an optinuo 

nunber uf subj ects wa:::. detorcined f \)r a re as onable chanc e of detecti on 

of an expo rinental effe c t ,  a �  additio na l  volunteers c o uld be u s ed in 

variations of the origina l e xpe rine nta l t roatoe nt s . F or  e xa.ople , if 
1 2  was f ound t o  be an e ffici ent sample siz e ,  and after the treatnent 

was carrie d out n o  e ffect was apparent usi ng 1 2  subje cts , the n the u s e  

o f  a gre ater nuob er of v olunteer subj e c t s  would have a dded little 

i nf oma ti on . Additi o nal subj e cts c ou ld ,  o ore p r ofit ably, have been 

used in v aria ti un.s of th e cxpe rioe nt based on the inforroti on gaine d 

frvo the first 1 2 .  

F or the pre s ent s tu dy, the amount of error a c c eptable in 

re jecti ng a hyp othe s i s  of no expe rimenta l  e ffect by c hanc e was s et at 

the cus t oo6ry 5% probability le v e l .  That i s ,  95% of the ti me we can 

be s ure that a decisi on t o  rej e ct a hyp oth e s is of no experinenta l 
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effect will be c cr rect , but there is a 5% chance that the wrong 

decisi on has been n�de , i . e .  th�t an effect was wrongly detected . 

This chance of detecting an ef:fect wrongJy is re:ferred t o  as 

alpha . By setting the alpha level, the exporiuenter sots the 

probability th;�t he wi ll rej ect a null hyp othesis ( a  hyp athesis c:f 

ne treetnent e:f:fect) because 0:f a sanpling error rather  than becaus e 

of a true treatnent effect . The problen, then, is that of 

deternining a suitable nuober  o:f subjects ( N) to a ll ow :for a 

reas onable chance o:f detecting an experinontal effect when the 

experioenter is willing to accept a .05 probability level of 

chance error, Type I error or alpha error ( S ee Senter, 1 969 , p . 1 85 ) .  

Type II nr beta error occurs wi th the failure to rej ect a 

hyp othesis of no  experinental e:ffect (H  ) when it is false . The 0 
probability of inc orrectJy failing t o  detect an experioental e:ffect 

is ropre sented by � .  The power of a pm·ticular statistical test is 

the probability of c orrect1y detecting an experioontal effect 

( re j ec ti ng H when it is :fals e) . F or a given value o:f alpha , the 0 
power of a test ( 1  - p) increases as the sanple size increases . 

By s etting the powor and the probability o:f alpha error to a 

reas onable level , the experimenter can thereby deteroine an optiouo 

sanple size ( Brewer, 1 972 ,  p . 395) .  

The o .;st representative e xa!Jple o:f a null hypoth esis under 

c onsidernti <m in the present investigat ion is the :following • If 

a treatoent ef:fect did not exist (H  true ) , the probability is  � 
1/6 ( p=1/6 )  that the subjec ts ' answers will natch those which were 

prais ed . I:f a trentoent ef:fect did exist (H1 ) true , the probability 

was greater than 1/6 (p  > 1 /6) that the subjects ' an.swers oatched 

those which were praised . In othe r words : (Null hyp othes is )  H 0 
p=1 /6 and (Altern.<J.te hyp othesis ) H1 : p > 1/6 .  Any value of 

p / 1/6 nay be  represented by p* . If a treatne nt e:ffect exists , 

and p=1/6 is not true , s coe other r* value is true . 

Figur e  1 illustrates the c onditi ons under whic h an existing 

treatment e:ffect oay be detected . 



H true 0 

FIG- . 1 • 

C onditi ons under whi ch a Treatnent Effect 
ney be Detected 

�05 
/ . 

------ �0.. . I I p=1/6 c ,  

Ho not true 

P* 

01- : Probability of rejecting H0 when it is true 
� : Probability of not re jecting H 0 when it is fals e  

p=1/6 : Prop oscd value of p 
p*  :True val ue of p 

1 -p : Probabj lity of reje cting H0  whe n it is fa lse  
c :Value c orresp ending t o  the critical region for 0(. 

The probab ility of n ot rejecting H 0 when it is false ( that is , 

p )  1 /6 )  is represented by .B and the area under the curve thu s 

labelled . This is the probability of inc orrect� failing t o  
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detect a tre atnent effect . The probability of c orrectly 

detecting a treatncnt effe ct is thus represented by 1 -D ( the 

p ower of t he  test) , the ror:Jaining area under the curve. In 

general, tho larger the difference between the actual value of p * 

and the chance of p=1/6, the easier it will b G  t o  detect an 

experinental effect a nd, therefore, the gre -:J.ter will be the 

power of the test . 

F or a s pe c ified nunber of sub ject, a power�curve can be 

drawn fron which the probab ility of c arrectly re jecting H 0 for 

a� value of p*  can be deteroined (See for e xanple Glass an d  

Stanley, 1 970, pp . 283-288) . T h e  p ower ( 1 -ft) is dependent up on 

the value of p* and the cut- off p oint f or the critical regi on 

( represented by c ) ,  which dep ends on the value of � .  The 

p ower is calculated us ing the b inonial expans i on 
N , N )  )(. ( "' ) N -X 

1 -)3 = � l )( / p * I - f , where N= total nunber of 
"' ... (. 



s ubjects and c=nini.ouo nw:1ber of subjects requir ed to  show an 

e ffect when ·.!'· . .  : .05 and p=1/6 .  F or each N the critical nunb er 
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of sub j ects ne eded to show a treutnent e ffect in order t o  obtain 
s ignificant results was deternined by letting p=1 /6 and calcula ti ng 
exact probabili tios  f or each N (Appendix I pre sents the bin onial 
expansi on for each N with the crit ical cut- off p oint indic ated in 
each case) . F or N=1 8,  if s ix or nore sub je cts showed a treatnent 
effect, tho re sults w ould have been significant .below the custooary 
.05 level . F or  N=24, if seven or nore s ubjects sh owed a treatoent 
effect ,  tho re sults would have be en signific ant bel ow the .05 �evel . 
F or N=30,  th e  cut- off p oint fell right at eight , s o  if e ight or 
nore s ub je cts showed a trentnent effect, the r&sults would. :t.::.ve been 
significant at the . 05 level . 

The p rop osed value s of N were Elultiples of six t o  all ow f or 
subj ects to be assit:,.'nE.d t o  e ach of the s ix trcr� tc.:Jent group s . T o  
plot each curve, the value of p* was varie d frm . 1 667 t o  . 5000 and the 
re sulti ng values of 1 -� were plott ed . Appe ndix I pr esent s the 
c o::1puter progranne that was written to calculate the binonial 
probabi lities f or the p ower valu es . A faoily of p 0wer curves f or 
values of N=1 8 ,  24, and 30 were plotted t o  c a:-�pare the p ower of the 
statistic nl tests with increas ing N ' s . The respective values of 
six, s even, and eight as alpha intercepts were used for N=1 8 , 24 and 
30 , and by varying t he values of p * ,  1 -ft was c alculated . Values 
uf p* gave p oints along the p ower curve of 1 -,8 f or power curves 
of N=1 8,  24, cml 30 as sh own in Figure 2 . 
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P ower Curves Fer N= 1 8 , 24,30 
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As an exanple , f or N=1 8,  if tha actual value of p* = .2750 
is c or:1pared to the c hance value of p= . 1 667, the curve for N=1 8 
shows the probab ility t o  be .20 that a false H 0  would be rejected . 

Thnt is , t he probability of c orrectly detecting an experinental 
effect wruld be .20 . Sinc e  the v alue of p * in this cas e  d oes not 
differ ouch froo the ch.cmce value of p, the test is not very 
pcwerful ,  allowing c orrect detection of the experinenta l  effect 
only 2Q% of the tine . 

A ooro reason�ble  value of p *  t o  exp ect if there was , in fact ,  
an experioental effect  ms p'� ? .40 ; that subjects ' answers would 
J;�atch thes e  that were praised 4� or nore of the tire . If it is 
r e!;a one.ble t o  expect the detection of an effect in which !!latching 
occurred 40;b rather than 1 7.% ( p= . 1 667) of the: tioe , we would want 
a high probability of detection, say at a level approach ing .90 . 
An effect that caused oatching ouch les s  than 40fo of the tine would 
not be  strong enough to  warrant the sal!le degree of int erest espe cially 
since ,  by chance , natching would occur 1 7%  of tho tine with no 
experinental effec t . 

If  the a ctual value due t o  an experiL1e ntal effect was p *  = .40, 
the probability of naking the right deci si on in rejectin g Ho for 
N=1 8 would be . 6'3 ,  f or N=24 the c orrespondi ng probability of making 
the right decision in rej ecting H 0  would be . 81 ,  and f or N=30 it was 
. 91 , a very high probability of detecting an experioenta l effect 
as high as  p •t- = .40 . Thus , N=30 all owed f or a reas onably p owerful 
test when atte[\pting t o  detect a n  experinental effect and ,  therefore ,  
3 0  subj ects were c onsidered an efficient s a1:1ple s ize . This p ermit ted 
5 subjGcts in Gach of the six treatoent groups which observed one 
specific category of resp onse being praise d .  Additi onal volunteer 
sub jects could then bo used in  alterations or initial treatoents .  

Sanple 

Bas ed on tho analys is of the p �ver of the statistical test , 
30 was deeoed a s atisfactory and effici ent N . F ifth-form subjects 
( aged 1 5  to 1 6  years ) were us ed because the filn was ained prinarily 
at a high school audience and high school students had proved 
satisfactor,y in initial work . V olunteer feoale subjects were s ought 
fror:1 high s chools i n  a New Z ealand city . 
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Sample Acguisiti on 

Three high schools were visited in the initial contact ,  

and appeals for volunteers were made during morning assenblie s . 

Alth ough the use of volunteer subj ects and non-random sampling 

s omewhat l�its the generalizability of the results of the present 

s tudy , it wat� the ElOSt feasible way of obtaining willing subjects . 

An attempt was made t o  c ontact each fifth-fon·a girl in public 

s chool in a small New Z ealand city in order to obta in a wide variety 

of fifth-form girls . 

The volunteers who agreed t o  participate were subsequently 

c ontacted at home by telephone to c onfirm parental pernis s i on and 

to  set a c onvenient time for the one-t o- one treatnent sessi on1 

resulting in 65 app ointments . Although l!le asures were taken to 

as sure that all volunteers would participate , i . e .  reminder notes 

and telephone calls were made , only 53 actually experienced an 

experimental treatnent , with the other 1 2  dropping out for reasons 

unknown. 

Treatment Videotapes used with the S ample 

The first 31 subjects ( one was la ter eliminated becaus e she 

did not respond t o  either the Personal or Empathe tlc Que sti ons ) 
experienced �� e experinent as it was originally des igne d . The 

long phrase .. of prais e was used with each of the s e  subjects and 5 

subjects obs erved the praise of one particular category af respons e . 

The remaining 22 subjects experienced alterations of the original 

design - 1 1  were administered a more intense praise and 1 1  were 

administered prai se  at the end of the list of responses rather than 

in t.he l!liddle . 

Specificati on of Treatment s and Nature of Responses 

Testing the effect of vicari ous praise in  the experimental 

s etting, sub jects were individually exp os ed t o  stimulus materials and 

questi ons t o  determine treatment effects . The videotape s observed by 

each subject are now lis ted and uses made of their resp onses  are presented . 
Specification of Vide otapes 

The specific Baseline and Treatment Videotapes assigned t o  each 

subje ct is indicated in Table 1 6 . 

1 The treatment session f or each subj ect was i n  the neighbourhood of 
35 minutes long and required a s cheduled block o£ one h our . 



Subject 

1 
2 

- 3 
4-
5 
6 
7 
8 
9 

1 0  
1 1  
1 2  
1 3 
14-
1 ? 
1 6 
1 7 
1 8  
1 9 - ---- 20 
21 
22 
23 
24 ' "  
25 
26 
27 
28 
29 - ' )b- - -

- 31 
32  
33 
34-

_ _  35 
36 
37 -38 - - - 39  

- -- - -- 4-0 
4-1 
4-2 

--4-3-- . 

4-4-
45 
4-6 
4-7_ 
J,..8 
4-9 
50 
51 

_5_2 . 
53 

TABLE 1 6  

Baseline and Trentment Vide otapes 
Ro.nd ooly Assigned t o  Subj ects 

79 

I Bas eline Videotapc Treatment Vide otape ' 
· +-- - --------�-,------�----

� 'i - -

E . 
D 
B 
D 
F 
D 
E 
E 
A 
c 
A 
A F 
E 
A 
c F 
D 
B F 
B 
c 
c 
E 
B 
B F 
E 
A 
D 
c 
c 
A 
c 
c 
E 
F 
F 
B 
D 
D 
A 
B 
c 
D 
c 
E 
E 
B 
A 
F 
B F 
A 

. , 
I 

J -

i 
- [ 

i 
T I 

f t" · --·--··-

' . 
I -- I 

I F l 
F ! 
C (  
c : 
A : 

E :  
c l c \  I c •  
D \ 
A \ 
D l I B \L ong phrase 
B . [of �rais e 
A I 
B ·  

- E] J 
A '  I 
D ! 
A j  
B l 
E 
D 
F \ 
E F 
F 
B •  
:u: 
A 
B 
E · 1 \  Chan�� �n Positi on 
E \ of Prais e 

A ( 
E \  
A I 
A j 
E ' l E :  ---- I --
A .  
E :  
A i 

·- ·- J 
E t  
A Change in Intens ity 
A 1 of Prais e 
E 
A 
E .  
A I 
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The Baseline V ideotape s,  lettered A to  F ,  indicate s ix different 
arrangement s of the model ' s  " answers" on the videotape whereas t he 
Treatment Vide otapos ,  lettered A t o  F ,  inuicato a specific ordering 
as well as the specific category of answer that was prai sed . The 
praise of Factualizati lm, C omprehensi on,  Understanding, C onje cture, 
Applicati on/Usage and Evaluati on is represented respectively by 
Treatment Vido ot ape A, B, C ,  D, E ,  and F . Each Baseline and 
Treatment Vide otape  was rand omly ass igned to five subje cts . 

Measures taken on subj e ct were derived from : 
The Baseline Resp ons e Category ( i) 

( ii) 
( iii) 

Resp onses to  t he Pers onal and Empathetic Quest ions 
Resp onses c oncerning awareness of c ontingenc ie s of 
reinf orceoent . 

These responses and their uses are now discus sed in that order . 
Baseline Response CategoEY 

The Bas e line Response C ategory was ass esse� quickly and 
obj e ctively from the subj ect ' s choice on a lis t  of the c orresponding 
answers which had been given by the model on the Baseline Vide otape . 
These data were used in t hree ways : ( i )  t o  det ermine v.hich Treatme nt 
Vide otape c ould be randomly assigned t o  tho subj ect ; ( ii) t o  
determine if the ordering of the answers on the Baseline Vide otape 
affected the clPice made by the s ubj ects ; and ( iii)  to determine if 
subj e cts chos e s <ne categorie s m ore often than othe rs when no praise 
was offerecl t o  t he !i10del . 
Responses t o  the Pers onal and Empathet ic Que sti ons 

Data fro� the oral que sti ons which followed the experimental 
treatment wem3 more c anplex than that resulting from the Baseline 
Resp onse Category . After the cassette tapes were accu:r:ately 
t ranscribed , each respons e t o  the Pers onal and Empathetic Quest ions 
were c oded as t o  the category of answer they represented . The se 
c oded resp onses were then u sed t o  determine if t he vicari ous praise  
affected the type of answers given . A representative transcript 
from Subj ect 4 is f ound in Appendix G . 

Mea t subj�cts (all but one )  resp onded t o  the Personal Question 
but many chose not to answer the Empathetic one . The answers to 
the Pers onal Que stion were c eded as to which of the six types of 



en 

cat eg ori es were pre sent - mos t  nn swe.rs had oore thnn one cate gory 

p re sent . In the a nalys is of t he data c on cerning t he Pers onal 

Que s t ion, b oth the f ir st c ode ( Init ial Re sp ons e C ategory) of a 

subje ct ' s  answer and the c ode that was pre s ent o os t  ofte n  

( Repres entative Res p ons <=> Category) were used t o  determine if 

subj ects ontche d the category of resp ons e tha t was· praised more 

often than was e xp ected by chance a lone . B oth t he Init i al  and 

Repre s e ntative Resp onse C ategories were determined f or answers t o  

the Empathetic Que sti on, b ut the resultant c odings were i dentical . 

The c ode of th e subj ects ' re sponses t o  th e Pers onal and 

Empathetic Questions were said t o  either mat ch or not match the 

category that was prais ed on the Treatment V ide otap e , dep ending 

up on whether the subj e ct ' s r esp ons e was c o de d  the s ame as the 

Gat egory that was pr cis ed or n ot . The p robabi lity of the obs erved 

number of matches wa s determine d t o  t�st the significance of resul t s  

when pra is e wa s e xpe rie nced vicari ously .  

Determining Awareness 

Sub j e cts were: asked two que s ti ons to m easurE:. their awareness 

of the c •;ntingencies of re inf orc ement . These que sti ons required 

sub j e c ts to ( i ) s tat e th0 difference s in t he typ es of answers 

given by the oodel, a nd ( ii )  state the praise and the type of answer 

th at was pra is ed . If a subje ct could state th e " answer" that was 

prais e d  anct 'Nns a ls o able to explain why the.t type of answer was 

different from othe r s ,  alth ou gh all s ix c a t egorie s may n ot have 

been accurate ly i dent if ied, t he subje c t  was considered t o  be awar€ 

of the c ont ingencie s of rei nf orceoe nt . The data were used t o  

determine if subj ects ' answers were a functi on of thP- awarene ss . 

C odi ng Re sponses 

D ata f r oo  t he Pers onal a nd Empathetic Que s ti ons were c oded 

by two traine d j udges and the i nvestigat or . Such data were 

unobtai nable froo one sub j ec t  b e caus e of no c ode�bl e re s p onses t o  

the questi ons . The investigat or was ab le t o  deduc e a Bas eline 

Res p ons e C at egory f or this unc odeable subj e ct ,  but wh en verbal 

answers were requi red, as was th e  case for th£ Pers ona l and 

Empathetic Quest ions as well as f or those used to determine 

awarene s s  of th e c ontingenc ie s ,  t he unc odeable subject d id n ot 
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resp ond . Therefore, this subj ect was eliminated from the analyses 

c oncerning verbaliz ed respons es . 

Each of the remaining 52 subj ects ' answers to the Pers onal 

and Eopathetic Questi ons were divided int o c odeable units sinc e  

oany inc luded oore than one sentence or phras e and, hence , more 

than one catego� of a nswer . The resp onses were broken down 

int o c oden.ble units 14ri or t o  the codi ng  in order t v  have t he same 

numb er of c odes from ench judge all owing for more precis i on than 

if the judges t hems elves divided the respons es i nto unit s .  

Inter-Judge C onsistency 

Froo the c odings f ar  the Pers onal Question , there was t otal 

agreement between the three judges ( referred t o  as A ,  B ,  and C )  

61% of the tioe . F'roo the c odings for the Empathetic Q u estion ,  

there was t otal agreement 62,% of the time . Judges A, B ,  and C 

a greed with one or b ot.!} of the others 74'-fo, 85%, and 94-% of the 

time , respectively, when codi ng responses t o  tho Pers onal Que sti on ;  

and 68}6, &.-% and 89% of the time ,  respectively, whe n c oding 

resp ons es to  the Enpathetic Question . When t otal agreeoe nt was 

lacking as t o  the c ode of a resp onse ,  the c ode on which two of 

the judges agreed was us ed and in the 1 4- cases where all three 

judges disagreed, a c ons ensus coding was used , Appendix H presents 

the c odings which developed froo this procedure . 

Intra-Judge C onsistency 

In  order t o  establish intra-j udge reliability, one month after 

the first c oding of t he data , each of the thre e judges re-c oded 

the 1 61 units of resp ons e . F or each judge , the first an d sec ond 

c odings were c anpared using a Pears on Product-Mon ent C orrelati on . 

The c orrelati ons were .78,  . 75 ,  and . 92 f or Judges A ,  B ,  and 

C, res pective]y . 

Analyzing Disagreements 

It appeared that some c od.ing categori es were oore resp onsible 

for inc oneistencies between judges than others . In an attempt 

to investigate the se  discrepancies in order that problem categor� s 

might be identified f or alterna tive exaninati ons of the data , 

analyses were done t o  determine which categor i es of the C odi ng 
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S chedule caused the o os t  di screpancies between judges . 

F or the Personal Que s ti on, 68fi of the disagreeflents in 

c oding i nv olved the Factualiz ati on cntogo� ( C oded 1 ) .  That is , 

6&� of t he tine , a di sa greement occurrei when one or two of the 

j ud ges c las sified the an swer as a 1 but the others di d n ot .  Als o 

for the Pers onal Questi on , the perc entage of d isagre ements inv olving 

the remaining categories varied fr oo 2fo to �; nnd f or the Empatheti c 

Que sti on ,  t he perce ntage of dis agreeoents i nvolving each of the 

cate gorie s vo.rie L1 froo afo t o  86�� with the Fnctualiz ati on and 

C omprehensi on categ ori es causing r10st disagreer::�.ent s ( S ee Table 17).  

Categ ory 

1 

2 

3 

4 

5 

6 

TABLE 1 7 

Perc ent age of Disagreeoents in C odi ng 
inv olvi ng S ix C at e g ories over Two Questi 0ns 

I 
I 

?e rs ,:mal C)ue sti on j Empathe tic Que s ti on 

6� 71% 
64% 86% 

27fo 7% 
1 8}6 3a;b 

23% 28fo 

2!� a% 

F or both questi ons , C ode 1 and C od e 2 were resp ons ible f or 
. .. 

cost disc repancie s .  This sugge s-ts that these two cat eg orie s 

needed c ore clarifi cation or needed t o  be c ombi ned int o t he same 

category . Disagreeoents invol vi ng � C ode 1 and C ode 2 acc ounted 

for 32% of the disagreeme nts f or t he Pers onal Qu esti ons .. Tha t i s ,  

one o r  m ore of the j udges gave t he answer a c ode of 1 while the 

othe rs gave it a c ode of 2 f or 3 2% of the disagreement s . F 1)r the 

Eopathetic questi on, disagreeoents involving only C ode 1 and C ode 

2 accounted f or  28}& of all disagreement s . C ode 1 and 2 answers 



were hard f or judges t o  different iate . This fac t ,  in c onjuncti on 

wi th evidence froo subje cts ' re s p ons e s  ab out the types of an swers 

given by the m ode l ,  provided the bas i s  f or subseque nt alterati ons 

in the ana lyse s  of the data wherein c ol lap s e d  categories were us e� . 

A dditi onal C od e  A s s ignnent Rules 

Becaus e of the s p lit ting of resp on ses i nt o  c odeable unit s , 

That c ertain adjus tments to t he as sigruoe nt of c odes w ere needed . 

i s ,  s ince the de finiti ons of G onprehensi on an d Understanding 

resp ons e s  were s imilar in that e ach requir�d in ferenc es and 

di fferent in tlli•t Unders tanding resp onses required reas ons f or 

the inferences , care was t aken t o  ass ure that resp onses were 

clas s ified as Unders ta nding ( C ode 3 ) whe n a rea s on was s upplie d 

f or a sp ecific inference and as C ompr ehensi on ( C od e 2) when n o  

rea s on was s upplied . Therefore , if tw 0 adj acent c odeable units of 

an answer were c ode d 2 and 3 , . and fi nal c ode of 3 was a s s i gned t o  

the resp ons e if th e unit c oded 3 supp lied a rea s on for the unit 

c oded 2 .  Thu s , a C ompre hen si on an swer c ould s tand by i ts elf or 

be subsumed in an Under sta ndi ng answer . An adju straent in c odi ng 

be caus e of a. C omprehe n s i on unit being subsw;1ed in an Understandi ng 

answer was a relativ e ly  mi nor case whi ch oc curred only once . 

The construct i on of the Empathetic Que s ti on als o oade c erta in 

adjus tments ne c e ss ary . Many subj e cts , 1 1  of th e 1 9  who re s p onde d ,  -
began thei r r e s p cnses wi th  a conj ectu re such a s , "I think she 

would have s aid . • 1 1  The c ode that was u sed in the analys e s ,  

therefore , was the c ode of the pa rt o f  the answer whic h f ol l owed 

the c onj e c tural ( C ode 4) i ntr oduc ti on . F or ins tance, a re s p onse 

to the Eopathetic que s ti on with c od e s  of 4 and 5 was give n the 

c ode of 5 for the fina l  analys e s . 

S e e  Appendix H for a c omplet e li sting ar the c odings made by 

the three j u dges, taki ng the ab ove rules i nt o  c ons iderat i on, and th e 

Initial and Repres ent ative Resp ons e C ed e s  that were derived from 

those c ocli ng s . 
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Sumary 

An experime ntal s i tuat i on whe re i n  subj e ct s  watche d a 

vide at apo d .nodel givi n g  many typ es of answer to open- ended que sti on s 

was d�vised t o  exp l ore the eff ect of vicarious prais e on c ognitive 

skill exemp lified by s p ec ific answering behavi ours . A vide otaped 

n odel p rovided a supply of cons i s t ent anc1 predet err:J.ined r e s p onses 

f or the obs ervers . Two vide otaped s e quences wer e  filr:J.ed - one in 

which the o odel gave " a nswers" which c orre s p onded t o  each category 

of the C oding S chedule wi thout b e i ng praised f or a ny  ( the Bas e line 

t ) rt .  l t f ,\ , ,  V ide o ape and on e i n  which a pa l CU n r  yp e o answer was praised 

( the Treatoent Vi de otape ) . The oaterial on wh ic h b oth the m ode l 1 s 

" answers " a nd the sub s e quent quc s ti oning of t he subj ects was based came 

from a film, Refle cti .ms on Tine • 

The e ffec ts of the vicari ous p raise sh own on the Tre a tment 

V ide otape s , was determined by c �paring a s ubje c t ' s categ ory of answer 

a fter the Bas eline V i de ota pe to t hat after the Treatment Vi de l)tape . 

In order t o  expl ore the effects of the vicari ou s  praise a nd t o  

d eteroine t he effe: c t s  of alterati o ns of the u odelli ng s timuli and 

of awarene s s  of the c . mt ingenc ios of re inf orcenent, the f oll o'A'ing 

variables were manipulate d :  

I��epe ndent Variable s 

1 .  Order of M odel ' s Bas eline Resp ons e s - The order of 
pre s entati �n of the m odel ' s resp ons es was vari ed . 

2 . Praised i':1 ode l Re ep ons e - The c at eg ory of answer that 
was prais ed was varied . 

3 .  I nte ns ity The intensity of the prais e giv e n  t o  
the m o de l  was v arie d . 

4 . P os i ti o n - The p osit i ons of t he resp onses that were 
prai s e d  w er e  varie d . 

Those variable s which changed as a r es ult of manipulati on of 

the Indep endent Vari ables a re a s  f ol l ows : 

D epe ndent Variable s 

1 • Bas e line Re sp onse C a t e g ory - The categ ory o f  answer 
( as clas s ified by judges ) g iven by a s ub j e c t  pri or t o  
tre atme n t . 

2 . Bas eline Re sp ons e P os it i on - The p os it i on of th e  
Base lin e  Resp onse C at e g ory in t he l is t  from wh i c h  it 
was c h os e n . 
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3 . Resp ons e Category - The Categor,y of answer ( as 
clas sifie d  by j..ldges ) givou 1:y n subject afte:r trootment.  

4 . Awareness - Awareness of c ontingenc ies of re inforcemen t 
as deter�ined by oral questi oning . 

A pilot run was used to finalize the experioental procedure , 

t o  test the operati on of the technica l equip�ent, and t o  f orQ.alize 

the que sti ons used to determine a treatr:1ont e ffect and th os e  us ed 

t o  determine awareness of the contingenc ies of reinforcanen t .  

In order t o  detect an experil'lental effect and t o  make best use 

of available v olunteer subj ects , an efficient samp le siz e was 

calculated .  This was bas ed on the p o¥rer of the statistical test 

to be used in the analysis of the data . An efficient s ample siz e  

of 30 was calculated, s o  additional volunteers c ould be used in 

alterati ons of the origi nal experimental design ,  that i s ,  using 

variati ons of the p osition and intensity of the praise . 

The subje cts were volunteer fifth-form female s ,  a t otal 

of 53 . The original design was used wi th  the first 31 , one was 

eliminated because of no responses t o  questi ons which required 

verbal answers , and alterati ons of intensity and p ositi on of the 

prai se were used wi th  the remaining 22 subjects . The data were 

c oded qy three independent judges acc ording to specific c oding 

procedures . 



CHAPTER F OUR 

Re sults 

I ntroduction 

It is t he genera l  purp os e  of th i s  c hapter t o  pres ent the 

stat istic al a nalys es used t o  test each ma j or hyp othesis and 

t o  discuss the dcvel op�ent of minor h}� othe s es wi th  their 

acc ompa�ing analys es . T o  this end, analys e s  used t o  tes t 

each ma j or hyp othe s is are examined in turn , f oll owed by a 

d i s cus s i on of t he rat i onale a nd statis t i cal a nalys es for the 

nin or hyp othe s e s . 

07 



Hyp othe s is 1 

!iYpothe s is 1 :  S oce C ategorie s of Answers will be Chosen More 
Often Than Ot

he rs When No Prais e is Given 
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As an initial stop in the experimental procedure , sub j ects , 

hav ing viewed a rand omly ass i gned Baseline Vide otape , s e le cted 

one of the model ' s " answers" es bei ng sinilar t o  what they would 

have answered under c o�parable circuostences . The oodel ' s  

" answers " were c las s ified acc ording t o  the s ix categories of the 

C oding S c hedule : ( i )  Factua li zation ; ( i i )  C omprehensi on ; 

( iii) Understanding ; ( iv) C onj ecture ; ( v) Applicati on/Usage ; 

and ( vi ) Evaluati on . This clas sific at i .m p redetermined the 

c atego�r of the resp onses given by the m odel , one of whi ch was 

s elected by subj ects as a baseline resp ons e . The distribut ion 

of Bas eline Res pons e C ategorie s f or all subj ects appears i n  

Table 1 8 .  

TABLE 1 8 

D is tributi on of Basel ine Resp ons e  C ategories 

fWOM# 

Bas eline 
Resp onse 
Category 

Frequency 

--e *0" 
I 

1 

9 

AA :::tA!m!!&IW?';::;:m¥��. - -··--:....· --� 

2 

1 9 

. I 
3 4 5 I 
3 1 1  9 

i i 

. . . .... .. 
I 

6 T otal 

2 53 

A 

----------�· � ------------------·-------�-------------

Table 1 8  shows that the baselines were dis tributed s ocrewhat 

unevenly over a ll s ix categories with C ategory 2 ( C omprehensi on) 

carrying approxima tely 36% of t he cas e s ,  C ategory 4 ( C on j ecture ) 

carrying 21%, and Categorie s 3 and 6 (Unde rs tanding and E valua tion) 

s anething le s s  than &% of the c a s es e a ch . 

In order to investigate Hyp othes is 1 ,  the fre quency of 

subj ects s electing " answers " whicl .·:Nere c las s ified as bel onging t o  

each of the s ix categ orie s was c ompared t o  t he frequency which 

would b e  exp ected t o  oc cur by chanc e al one . 

I t  sh ould b e  noted th�t , in the pre s ent work, where p os sib le , 

exact prob ab ili� c al culati ons were us ed t o  test f or the presence 



of a treatment effect . H owevor , where analys es with oore than 

one degree of freedom were appropriate , chi s quare techni que s  

were used t o  make inferences about the f'.cequency of re s p onses 

obs erved. , In th i s  c as e , a chi s quare stat i st i c  with five degrees 

of freedom was c alculated u sing an expe c t ed fre quency of 1 /6 cf 

the t otal res p onses f or each of the six cat egorie s  of answers . 

With N=53 , the expected frequency f or each of th e s ix cat egorie s 

was 1/6 of 53 or 8 .833 , si nc e th e six categoriGs c ould be expe c t ed 

t o  be divided equally over the 53 subj ects . The ohi s quare 

c a lculated ( X:5 =21 .378, p < .05) was s ignificant at th e .05 leve l . 

Therefore , th<2._�ll .Imoth�s is that a ll ea�� wero egually 

like ly t o  occur by cha.nc e was reje ct ed . This ioplies that 

" answers " of s one categorie s were chosen more often than others . 

Under normal c onditi ons , one w ruld not expe ct t o  find al l of the 

categories e qually repre sented ; rather, answers of s cne c ategories 

would be used oore often tha n others . 

The obs ervorl frequencie s of selected " ans wer s "  in each 

catego� were subs e quently used as b e s t  estimat e s  of the expecte d 

bas eline fre quencie s in later analyse s . Without t he pres ent 

i nf ormati on abou t the frequencie s of ans wers chos en in each 

catego�, t he best es t�ate for each catego� would be s imply 

1 /6 of the t ot al . H owever, the data obta ine d herein show that 

each cate gory of answer i s  n ot e qually likely to occur a nd 

were , theref or e, us ed t o  calcula t e  more pre c i s e  e st imate s of the 

true frequonciGs . 



Hypothesis 2 

HYpothesis 2 :  The Order of Presentation of the i':iodel 1 s 
Answers Will Affect Subj e�ts 1 Answers 

T o  doternine if the order of presentation of the model ' s 
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11 answers" affected subj ects 1 responses , data fr om both baseline 

and treatment neasures were investigated . F or o. baseline l!leasure, 

it was possible for a subj ect tc  select any one of the QOdel ' s 

" answers " as being clos est t o  what she would have answered under 

s imilar circumstances . Therefore, a subje ct c ould select an 

" answer" in e ither the first , seoo nd, third, f rurth, fifth, or 

s ixth positi on of the specific Baseline Vide otape which had 

b een  watched, regardless of the category of that " answer" . 

F or �easures taken after the treatment , i . e .  responses 

t o  b oth the Pers onal and Enpathetic Questi ons , o. subject was 

classified as  giving a p articular category of answer . That ansvrer 

was then labelled according to the p osition of that particular 

category on the Treatnent Videotape . 1 

Hyp othesis 2 was tested using baseline and treatment 

measures . First ,  the number of subj ects that actually chose 

" answers " in en.ch of the s ix p ositi ons of the Baseline Videotape 

was c o!!!pared with the number exp ected if answers in each of the six 

p ositions were equally likely to be chos en . Next, the number of 

subjects la'G!elled as c orresponding to  each p osition of "answer" 

frOI!l the Treatment Vide otape  was c ompare d  with th e  numbers expected 

if resp onses were unaffected by the p os ition on that Vide otape . 

The labelling of the subj ects ' answers was d one for each of the 

following dependent variable s :  ( i) the Initial Resp onse Category 

t o  the Personal Questi on, and ( ii) the Representative Resp onse 

Category to the Personal Question . 

2 will now be presented . 

These three tests of Hyp othesis 

1 Each Treatment videotape showed two s ets of "answers" c orresponding 
to each of the six categories . il:Ioreover, the order of those 
responses , according t o  which category was represented, was the 
s ame in both s ets of " answers" . Since a resp onse category held 

identical p ositi ons in b oth sets c o!!!prising a Treatment Vide otape ,  
the p ositi on of  each response category was labelled acc ording to 
it.<3 place in any one of the two s ets of "answers 11 , i .e .  first 
thrrugh sixth . 
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Analysis of Baseline I.Ieasure 

The distributi on of the frequencies of those classified 

as s electing answers in e ach of the six p ositi ons of the Baseline 

Vide otape, dependi ng up on which Baseline Vide otap e had been 

watche d appears , in Table 1 9 .  

of j Positi on 
Baseline 
Resp onse 
Category 

Frequency 

TABLE 1 9  
Distributi on of Positi on in Bo.seline 
Videotape of Baseline Resp ons e Categories 

-
I ' . ...... 

1 2 3 4 5 6 

1 0  4 I 7 1 0  1 2  I 1 0 

I I ' 

T otal 

53 

-

It can be seen froo the data presented in Table 1 9 that the 

baselines were s omewhat unevenly distributed over the six positi ons 

of the Bas eline Videotape . "Answers" in p ositi on 5 were selected 

most often ( 25% of the cases ) , thos e  in p ositi ons 1 ,  4,  and 6 were 

selected in  approximate ly 1 9% of the cas es , and thos e in p os i ti ons 

2 and 3 were selected in approximately � and 1 3% of the cases , 

re spectively . 

These observed data were c ompared to frequencies that were 

expected t o  occur by chance alone us ing a chi s quare statistic . 

The expected frequ ency of subj ects selecting " answers"  in any one 

of the s ix p os iti ons of the Baseline Videotape was 1/6 of the t otal 

resp onses , N=53 , or 8 .833 . Although the choices appeared t o  be 

s omewhat unevenly distributed over t he six p os iti ons , the calculated 

chi square , with five degrees of freedom, was not significant at 

the .05 level ( X  5 = 4 .46422 , p > .05) . The null hypothesis 

that the order of the o odel ' s "answers 11 would not affect subje cts ' 

responses was not rejected . This implies that the order of 

presentati ,)n of "answers"  on t he Baseline Vide otape did not 

s ignificantly affect the Baseline Respons e  Cat egories chos en by 

subj ect . No seriati on effect,  wherein answers a t  the beginning 
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or end of a lis t are chosen more often than others , was evident . 

Initial Response Cat egory 

After viewing a Treatnent Yideotape that sh owed the prais e 

of a specifi c  type of " answer" given by the model, each subj ect was 

asked hovr she. would resp ond t o  an open-ended quest ion similar to  

that asked of  the nodel. The subj ect ' s initial response t o  thi s 

s o-called Pers onal Questi on was c lassifie d by p ositi on, dependi ng 

upon the particular p ositi on of the Trentment Vide otape of the like 

category of response . This analys is was designed t o  determine whether 

the p osit ions of the m odel ' s " answers" influenced the type of answer 

given by sub j ects . 

The distributi on showing the frequency with which the catego� 

of the subj ects ' initial re sp ons e c orresp onded t o  each of the six 

p ositions in the Treatnent Vide otape appears in Table 20.  

Positi on of 
Resp onse 
Catego� 

Frequency 

TABLE 2 0  
Distributi on of  Position in Treatnent 
Videotape of Initial Resp ons e C atego� 

t o  the Pers onal Question 

' - .--- l 
4IT6 

I I 
' 

1 2 I 
3 I I I I : I I ' I I I ' I ! 

! I : 
5 I 2 I 8 I 7 4 4 

! I I ! ' 

I 
Total 

I 30 I I I -- ----� t.- �-'---- -�--...1.... ·�--·--

It can be s een fr om the table that the frequencie s of re sp onses 

c orresp onding t o  c&tegories in e ach of ti1e s ix p ositi ons varied 

from two ( 7.%) t o  eight ( 27.%) . 

The frequency of those resp onses corresp onding t o  categorie s 

in each of the p ositi ons in the Treatment Videotape that was 

expected t o  occur by chance alone  was c ompared t o  the data obtained . 

These expected frequencies were 1 /6 of the t otal number of subj ect s ,  

N=30, or 5 . 0 .  That is, there were five chances out of 30 that 

the category of a subject ' s res,p onse  would c orresp ond t o  the 

catego� in a particular p ositi on of the Treatment Videotape , 



assuming no  seriation effect was fUncti oning . 

A chi square s tatistic was calculated, based on the 

exp ected and observed frequencie s of resp onsen c orreap onding 

t o  the six positions . This chi square was n ot s ignificant at 
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the . 05 level ( x;  =1.;. . 8 ,  p > . 1 0) . Therefore,  the_ null hypothes is 
:J 

that Initial Response �C_§:_tegories in all positi ons were egualJ,Y likely 

t o  occur was no:t; rej_�. These result s imply that the order of 

presentation of answers on the Treatment Vi de otape did n ot significantly 

affect t he Initial Resp ons e Categorie s of subje cts . 

Representative Response Category 

This analysis i s  s imilar t o  that ab ove with the exception 

of the use of the Representative Respons e Categ ory rather than the 

Initial Resp onse C ategory as criterion for j udging a resp onse t o  

c orresp ond t o  a catego� of answer on the Treatoent Videotape . 

The Jistributi on of the frequency with which subje cts were 

judged t o  c orresp ond t o  the category of answers in each of the 

six p osi ti ons in the Treatment Vide otape appears in Table 21 . 

I 
Positi on of 
Respons e 1 
Category 

Frequency 4 

TABLE 2� 
Distributi on of Positi on in 
Treatment Vide otape of Repre sen­

tative Resp onse C ategories t o  the 
Per s onal Question 

... 
I I I I 2 3 4 5 6 l 
I I 

2 9 7 I 3 5 I 

J i 

T otal 

30  

I t  can b e  s een from the table that the frequencie s of resp onses 

do not differ narked� from those  of Table 2 0. 
The chi square statistic calculated with five degree s 

of freedoo (X � =6 .8 ,  p > .1 o) ,  was not significant at the 

.05 level .  The nul�-�othesis that Representative Respons e 

Categories in all positi ons were egual� �ikely to  occur was 

not rejected . This supp orts the c onclusi ons of the previous 



two analyses . 

Taken t ogether , the analyses that were used to  investigate 

the hypothesis that the order of presentation of the 0odel 1 s  

" answers " would effect subj ects ' answers , did not support the 

c ontention that a seria tion effect might be influencing the 

category of answers given by subj ects . Subj ects did not s elect 

a resp onse from the Baseline Vide otape or give a response after 

the Treatment Vide otape any more frequently in a particular category 

b ecaus e of the p ositi on of a corresp onding answer in the vide otaped 

sequence . There is no e videnc e to show that answers in all 

p ositions were not e qually likely t o  be chos en or equated . H owever, 

a relatively greater number of oatches occurred with resp onses in 

the third position af the Treatment Vide otape . This is a result 

o� the praise  given for resp onses in these categories , as will 

be discus sed in subsequent analyses . 



Hypothesis 3 

Hypothesis 3 :  The C ategory of Answer That Was F all owed by 
Praise Will Oc cur H <?£�  F regu e.E."!J.z • 
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Having viewed a rand only a&signed Trentnent Vide otap e and 

Part III of Refle c t i ons on T ir::J.e , subj ects answered que sti ons ab out 

the filo . Effec t s  of vicari ous praise viewed on t he vide otape 

c ould be detersined by c omparing the number of times the cat e g ory 

rep re sented by a subj ect ' s  re sp onse c orre sp onded with the c at egory 

of answer that was prais ed on the Treatoent Vi J.e ot ape . I f  the 

prai s e  was e ffective a s  a vicari �us reinforcer, sub j ect s '  resp onse� 

would match the prai sed category more oft en than expected by chance 

alone . 

The s ubj e ct s ' re sp on s es t o  que s t i ons were c la ssifie d as 

representing one of the six categories of the C oding S chedule : 

( i ) F actualiaati on ; ( ii )  C ooprehensi on ;  ( iii) Understanding ; 

( iv )  C onj ecture ; ( v ) Applic ati on/Usage ; or ( vi ) Evaluati on .  

The effect of p ra i s e  was analyzed by tabulating the number of t ime s  

sub j ects ' re s p onse s  c orresp onded t o  ( matched) the cate gory of answer 

that W9- S prais e d .  

Hyp othesis 3 was tested by c ooparing the frequency with which 

sub j ects ' res p ons e s  ontched th e  category of answer that was pra is e d  

with the frequ ency of matches that was exp ected t o  occur by chanc e 

al one . The foll owi ng dependent variable s were u s ed t o  investigate 

the hyp othes i s : ( i ) the I nitial Resp ons e C at e g ory to the Pers onal 

Que sti on ; ( ii ) the Representati ve Re sp ons e Category to the Pers onal 

Ques ti on ;  and ( ii i )  the Resp ons e Category t o  the Eopathe tic 

Que s ti on . A t e s t  of the hyp othe s is was c arrie d  out u si ng each 

of the s e  three variables . 

Initial ResE2ns e C [l.tegory t o  the Pers anal Que sti on 1 

The frequ ency wi th wh ich subj e ct s  were j udged t o  oatch or 

n ot ontch the category of answer that was prais ed in the Treatment 

Videotape us ing the Initial Resp ons e C ate g ory as the cri teri on, 

is p resented in T able 22 . •  

1 What would y ou answer to the que s ti on, " Can y ou tell me 
ab out the film? " ?  



TABLE 2 2 

Frequencie s of Subjects Uatching and Not .Hatchi ng 
the Prais ed Hodel Resp onse with Initial Response 

Category 

: 1atch 

F requency [ 8 

Not 
Pflatch 

22 

T otal 

30 

The eight flatches indicated on Table 2 2 were spread over 

five categories of t he C oding Schedule . Two matches with the 

praised catego� occurred when Factualizati on, C omprehensi on, and 

C onj ecture "answers" were prais ed . The remal.m.ng two occurred 

when Unders tandi ng and Applicat innjU sage responses were praised -

one Qatch for each category . No matche s with the praised category 

oc curred when that category was Evaluat ion . 

T o  test Hyp othesis 3 ,  the fre quency of obs erved matches 

( eight) was c ompared with the frequency of oatche s that was 

expect ed by chance alone . Since there were six treatments , 

c orresp onding t o  th e  six categories of answers , each of which was 

replicated five t�nes,  the overall probability of a match was one 

chance in six. That is , five subje cts out of the 30 would be 

expected to  match the praised category of re sp onse under c onditi ons 

where n o  treat�ent effect was functi oning . Usi ng this c hance 

probability of 1/6,  or p= .1 667, binomial probabilitie s were 

calculated to determine th e exact probabili� of a particular 
2 

frequency of matche s when N=30 . These probabilities are listed 

in Table 23 . 

2 Note that it was preferable to  calculated exact probabilitie s  
rather than approximati ons using chi s quare analyses with 
one degree of freed om .  



TABLE 2 3  

Chance Probability of at Least X Hatches 
with Pra ised Model Respons e When N=30 and 

p= .1 667 

Number of Matches Chance Probability 
( X) at Least X I1atches 

') 1 .00 

1 -97 

2 . 90 

3 .76 

4 .58 

5 .38 

6 . 2 2  

7 .1 1 

8 . os 

9 . 02 

1 0  . oo6 
1 1  .002 

1 2  .ooos 
1 3  . 0001 

14  .00003 

1 5  .000005 

of 

It can be seen froo Table 23 that the eight matches 

observed just re�ched significance a t  the  .05 level . That 

is , e ight natche s would occur with out a treatnent effect in 

just 5% of the cases,  s o  we can attribute the results to  a 

treatment effect . Therefore, the null hypoth esi s  that all 

categorie s of answers were egually likely to b e  matched was 
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re j ected . This il!lplies that the prais e of th e  oodel '  s answers 

was functi oning as a vicarious reinforcer for the observing 

subjects . Subje cts Batched the prais ed catego� of response 

more often than was expected by chance alone . 



Representative Response Categor;r t o  the Pers onal Questi on 

The frequency with which subje cts were judged as Batching 

the category of answer that was pr-aised in the TreatJTLent 

Vide otape,  using the Representative Re�p onse Category as 

criterion is presented in Table 2 4- .  

T.ABLE 2 4 

Frequenc ie s of Subjects Matching and Not 
Matching the Praised Model Resp onse usi ng 

Representative Respons e Category 

Match 

I 

Not 
Match 

I Frequency �l�--9----------�--------
2
-
1
--� 

Total 

30 

The nine natches , when using the Representative Resp ons e Category 

as criterion ,  presented the�selves in the sane categorie s as those 

occurring when using the Init ic:.l Resp ons e Category as criterion ,  

with the one additional oatch being with a C o·1prehensi on 11 answer11 • 

T o  test the hyp othes is , the frequency of obs erved matches 

( nine in th is case ) was c o�pared t o  the frequency of oatches that 

was expected t o  occur by chanc e alone . Sioilar to the preceding 

analys is , the expected prop orti ons of retche s  if no  treat::�ent 

effect was operating was 1/6 of the t otal nUBber of subjects . 

From the binoBial pr obabilities as reported in Table 23 , it can 

be seen that nine or Bore oatches would have oc curred by chance 

in just Zf/o of the cases whe n N=30 and p= . 1 667 . Since this is 

below the 5% rejection level used in the present study, the null 

hyPothesis that all ea tegories of answers are equally likely t o  

be oatched was again rejected . Once again a treatBent effect 

was evident . Subjects oatched the praised category of response 

more often than was expected by chance alone . 
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Response Cntegor;y t o  the Empathetic Question3 

The frequency with which subj ects matched the category of 

answer that was pra ised in the Treatnent Videotape, when criterion 

for 1:1atching was the Response Category t o  the Enpathetic Questi on 

was compared to the frequency of ·matches that was expeated t o  

occur by chanc e alone . 

f ound in Table 25. 

The fre que ncy of observed matches is 

TABLE 25 

Frequency of Subjects Matching and Not Matching 
the Praised Mod el Resp onse using Respons e Category 
to the Eopathetic Question as Oriteri on 

Match 

Frequency 5 

Not 
Match 

8 

T otal 

1 3  

Two of t he  ob served oatches with the prais ed c ategory occurred 

when C onprehensi on-�pe answers were praised on the Treatnent 

Vide otape . The prais e of C onjecture, Applicati on/Usage , and 

Evaluation "answers " were als o respons ible for one rntch each . 

No  natches occurred when Factualization a nd Und erstanding responses 

were prais ed . 

S ince only 1 3  subj ects answered the Enpathetic Questi on, the 

frequency of prai sed categori es was not equal acros s all six 

categories . Thnt is , different nunbers of subjects watched the 

vari rus categories of answers being praised . Therefore , p=1/6 

was used only as a conservative approxinate t o  the true chance 

probabili� of oeasures . S imilar t o  the preceding analyse s ,  t o  

tes t  the hypothesis ,  the frequency of observed ontches (five) 
was c oBpnred t o  the expected frequency of natche s ,  b ased on N=1 3 

and p= . 1 667 . Table 26  presents exact  .Probabilities  of 
obtaining particular  numbe rs of oatches . 

3 What do you think (oodel) , the girl on the videotape , 
would answer to the questi on, "Can y ou tell me abru t the film? "? 



TABLE 2 6  

Chance Probabili� of at Least X ¥.�tches with 
Praised Model Res p onse When N=1 3 ,  p= . 1 667 

Nunber of Matches Chance Probability of at 
(X) Least X Matches 

0 1 .000 

1 . 907 

2 . 664-

3 .372 

4 . 1 58 

5 .051 

6 .01 3  

7 . 002 

8 .0003 

9 .00004-

1 0  .000003 

1 1  .o  

1 2  .o 

1 3  .o 

1 00 

It can be seen froo Table 26 that the five matches just failed 

t o  reach significance ( p= . 051 ) at the .05 level. The null 

lzyp othes is cannot be rej ected . However, the prop ortion of 

oatche s ,  5/1 3 ,  c oopares favourably with the prop ortion of natches 

observed in the preceding analyses : 

Initial Resp ons e  Category 
Representative Resp onse Category 
Empathetic Resp ons e Category 

.E. 
8/3o � e·. 267 
9/30 = 0 .300 
5/13 = 0 .385 

The high proportion of matche s sug�st the p ossibili� of 
a T,ype II error.  That is , the proportion of Qatches here was 

greater than that of either of the preceding tests of HYP othesis 

3 ;  however, due to the SQall N the treatment effect was not 



detected . Extrap olating fr� the power curve of N=1 8 

(S ee Fig . 2 ,  p .  76) ,  when p=0 .385 ,  it appears that 1 -� is 

less  than 0 . 50 .  Tha t is, there is le ss than a 50-50 chance 

of detecti ng a treatnent effect with an N as soall as 1 3  for 

this proportion of oatches . Therefore , in spite of 

nonsignificance , it appears that these data are c onsistent 

with the treatment effect f ound in the preceding two analyses . 

Discuss ion of Analyses testing Hypothes is 3 

1 O:ll ' 

The firs t  two analyses which investigated the existence of 

a treatnent e ffect supp orted the hypotheses that vicarious prais e 

strengthened answers of the desired category in subjects . Using 

both the Initial and Representative Reaponse Category, a treatment 

effect was detected . The frequency of s ubjects'  answers that 

were judged as ontching the praised response category was above 

that which would be expected by chance alone . Although the 

final analysis failed t o  reach significance,  on the strength of 

the re latively p owerful tests usi ng resp onses to  the Pers onal 

Question as criteria , a treatoent effect was confirned . 

The final and less powerful analysis dealing with Hypothesis 

3 investigated the existence of a treatoent effect in response t o  

the Empathetic �uestion . This slight variati on in the questi on 

fror:1 what the sub,j ects themselves would answer ( the Pers onal 

questi en) t o  what they thou ght the oodel would answer ( the 

Empathetic que st i on) created s aoewhat draoatic differences in 

resp onses fro.:� subjects . Few of the 30 subje cts , only 1 3 ,  

would even attempt t o  respond , naking the power of the test 

s ooewhat suspect . With such a small N ,  an effect may be 

present but not detected (Type II error) . 



Hypothe sis 4 

Hypothe sis 4 :  The Category of Answer that F ollowed the 
Prais e will not be S trengthened 

As an alternative t o  the preceding hyp othe s is ,  there was 

a possibility that the vicarious prais e had functi oned as an 

attention-getter, thereby strengthening the c ategory of answer 

which followed the praise rather than preceded i t .  Although it  

1 02 

was thought that such an effect would not occur, the possibility 

ne eded t o  be  expl ored . 

The subj ects ' responses t o  questi ons were classified as  

r epresenting one of the  s ix categori8s af the C oding S chedu le :  

( i ) Factualization ; ( ii )  C ooprehensi on ; ( iii ) Und erstanding ; 

( iv) C onjecture ; ( v) Applic ati on/Usage ; or ( vi)  Evaluati on . 

The attenti on-getting effect of praise  was analyzed by tabulating 

the n��ber of tioes the subjects ' responses c orresponded t o  

(oatched) the category of answer that f ollowed the prais e . 

Hypothesis  4 was t ested by c ooparing the frequency with 

which subje cts  natched t he category of answer which followed the 

praise with th e f'requency of such IJntche s that was expected by 

chance alone • The Initial Resp ons e C ate gory was used as cri terion 

f or oatche s becau se it provided one o ore natch than the Representative 

C ategory and would, therefore , provide the s trongest tes t of. the 

hyp othe s is • I f  the re sults did not show s i gnificance when us ing 

the Init ial Resp onse Category as criteri on they would not show 

s ignificance whon using the Repres entative Resp ons e Category . 

The number of oat ches  are indicated in Table 2 7 • 

TABLE 2 7 
Frequency of Subje cts Matching and Not Matching 
the C ategory of Re sp onse F ollo.vi ng the Prais e,  
usi ng Initial Resp ons e Categ o:ry to the Personal 
Questi on as Criterion 

Not 
Match Match Total 

Frequency I 7 23 30 
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Two of the oatches occurred with Factualizat i on-type answers 

and with C uiJprehensi on-type answers . Understanding, C onj ecture 

and Applicati •Jn/Usage answers were oach responsible f or one 

nat eh . No na tches occurred when an Evaluati on answer followed 

the praise . 

Since the 30 subje cts were equally divided between groups 

that watched each of the s ix categories of answers foll owing the 

praise, ns before , the expected frequency of oatches was 1 /6 

of the total . According to the exact binonial probabilities 

for N=30, p= . 1 667 (See Table 23, p . 97) , the seven �� tches did not 

reach signific�nce at the . 05 level . In fa ct,  the probability 

of getti ng at least seven oatchE> s by chanc e alone is . 1 1 . Therefore5 

the null h�Eothosis  t�at all c ategorie s af answers following the 

praise were egual1f likely t o  be oatched by the subjects ' answers 

was not rejected . There was no  treatnent effect deiJonstrating 

a s trengthening of the category of answer  that f olloweJ. the praise . 

While nut supp orting the attenti on-getting functi on of the prais e ,  

the results did supp ort the c ontent ion of the present investigation 

that a treatoent effect would not be present to s trengthon the 

category of answer which f ollowed the praise . 
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Hypothesis 5 

Hypothe s is 5 :  More Intens e Prais e will have a Greater 
Facilitating Effect than Less Intens e Praise 

Since 30 was calculated t o  be an efficie nt s &�ple size ,  

additi onal v �lunteers experienced alterati ons of  the original 

exporiflontal treatuents . One subsa�ple expe rie nced an alternative 

phras e of praise  and another experienced alterati ons in the p os iti on 

of the prais e on the Treatoent Vide otap o . 

these cases w ill now be exnoined . 

Data fro;J the first of 

The prQis o used i n  the treatment s ess i ons pr oduced significant 

results  when testing Hyp othesis 3 .  Although a treatment effect was 

detected ,  it was not ne cessarily strong . Therefore , the prop osed 

us e of Treat�ent Videotape s with shorter foros of praise was 

abandoned in fav our of t he use of oore intense pr aise t o  deteroine 

i f  a gr0ater facilitating effect would re sult . This was c ons istent 

with the aio of the stu dy  which was the investigation of greater 

facilitati on rather than less . 

Hyp othesis 5 was t ested by c ooparing the fre quencie s with 

which subj e cts r.w.tched the praised category of answer when us ing 

the origina l  f oro of prais e and when usi ng tho Elor e  intense foro of 

praise . Subje cts '  Initial Resp ons e  C at egorie s t o  the Pers vnal 

Que stion were used in the analysis becaus e this pr ovided the 

s tr•mgest rneg,sur e  of an effect - m ore 1'"13.t ches occurred with the 

I nitial Resp :;nse Category than with the Representative Response 

C ategory . lf results did not show significance whe n usi ng the 

I nitial Resp ons e  Cat eg ory as criteri on , they would not show 

s ignificance whe n using the Representative Re spons e Category . 

Since the re nai ning 22 volunteer subje cts were divided 

e qual� betwe en this and the followi ng test,  1 1  subjects were 

used t o  inves tigate Hyp othesis 5 .  With this  soall nuobe r  it 

was unreas onable to randoaly assi �n subj ects t o  six group s 

witnessing the prais e of each of the s ix categorie s of re sp ons es . 

Therefore, only two cat egorie s of responses were used t o  

i nvestigate t he alterati on of prais e . This was done in order to 

obtain s imilar group s iz es to th ose which witnessed th e original 

les s int ens e prai se . M ore over, in questi oning the subje cts who 
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witnessed the less i ntens e  prais e ,  it was f ound that they generally 

class ified the model ' s  responses as being ( i )  sinple and ( ii )  c ooplex , 

Going on the assumpti on that subjects w ould bu better ablo t o  

differentiate between answera olassifie d as " s iBple" and " c omplex" 

than be�vcen answers representing all six categories of the C oding 

Schedule, an attenpt was nade to show 3 troatoent effect when mare 

intense prais e was given for jus t " sinple" and " c ooplex" answers . 

The " sinple" an d. "c onplex" categories were represented by 

Factualization and Application/Usage anS\'Ters , re spectively . 

The m e re  intense prais e for Factualizati on answers was 

"That ' s  exactly the right kind of answer becaus e you ' ve reoenbered 

facts froo the film . " and for Application/Usage ,  "That ' s  exactly 

the right kind of answer becau se you ' ve shown how the filfl affected 

you . 11 The less  intense statements of praise were , "That ' s a very 

g•)Od answer . You ' ve reoeobered what the filr:l said . " ,  and "That ' s  

a very good answer . You havo applie d what was presented . " , for 

Factualization and Applicati onjUsage ,  respectively . 

The frequency of oatches using nare intense prais e is 

indicated by Table 2 8 • 

TABLE 28  

Frequency of  Subje cts Matching and Not Matching 
the Praised Model Resp onse When Eoploying Mare 

Jntense . Praise 

Match 

F requency 3 

Not 
Match 

8 

T otal 

1 1  

Two of these retche s occurred when the sub j ect ' s  response was 

judged to  represent Factualizati on . 

an Application/Osage resp onse . 

The other retch was with 

In analyzing the data , the expected probability of matching 

the prais ed c ategory of an swer was calculated froo the number of 

oatches occurring when the original phrase  of praise  was used . 

With the original prais e ,  the prop orti on of natches wi th  the 

Prais ed Mcdel Respons e was 3/1 0  for Factualizati on and Applicati on/ 



U s age re sp on s es . Thi s p rop orti on was used a s  t he exp ected 

pr obability, p= .3 000 . The prop orti on of �atching when using 

the original praise was C •Jopared. t o  the prop ort i on of matches 

obs erved with n ore inte ns e prais e ,  i . e . 3/1 1  or . 272727 . S inc e 

the prop ort i on of n�tches was less than whe n usi ng the origi nal 

p rai se , the difference between p rop orti ons of �at chE.:s was i n  an 

0pp os ite dir ect i on than hYP othes iz ed . The hypothe sis that o ore 

i ntens e pra i s e  will have a greater faci litating e ffect than le s s  

intens e  prai s e  c ould n ot b e  c onfirme d . 

The n or e  i nte nse p rais e ,  which was des igne d t o  be s o  by 

i nforning the � odel a nd s u bj e ct that th e  pr ai s e d  an swer was 

" exactly the right kind of answer , "  did not p rodu c e  a s t r onger 

tre atment e f fec t . This c ould be attributed to th e fac t that 

sub j e cts were a lready aware ,  wit h out being specific ally t old , 

that the pr aised re s p on s e  was the ri ght kind of an swer whe n 

the less int ense prais e was eopl oyed . That i s ,  n ore int ens e 

pra i s e  nay have not added a ny  a } di ti onal inf orBnti on as t o  why 

t he p rais e was give n . As a cons equenc e ,  the o ore i nt e n s e  

prais e was n .)t a cti n g  a s  a s tronger re i nforcer . 

1 06 
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Hypothe sis 6 

�hesis 6 :_  Prais e  at the End o� the Modelled Seguenc e 
will have a Greater F acilitating E�fe9t than Praise in the Middle 
of the So!l,uencc . 

A s e cond sub?aL1ple experienced alterati ons i n  the p osition 

of the prais e on the TreatBent Vide otape . By c oraparing the �requency 

with which subjects oatched the praised category o� answer whe n the 

praised answers c ar:1e at tho end and whe n they were interdispersed i n  

the modelled sequence ,  as originally eopl oyed,  it was p oss ible 

t o  investigate the e f'f8cts o� the p ositi on of the P-rein�orcer . 

S inilar to the procedure with Hyp othesis 5, the �inal  1 1  v olunteer 

subj ects were rand 08ly assigne d to a group watching sithe r ( i )  

Factual ization or ( ii )  Application/Usage resp ons es being praised . 

The treatoent di��er ed �ron the original i n  th.:tt the prais ed 

answers were the �ina.l two, rathe r than the third and ninth, 

given on the Treatoent Vide otape . 

Subje cts ' Initial Resp ons e C ategories to  the Pers onal 

Qu�stion were again us ed in the analysis becaus e they pr ovided 

the str ongest oca sure o� an e ��ect . The �requoncy o� oatches when  

praise was at the enC. ,1f the .I:lodelled sequence is i ndi cat ed by 

Table 29 . 

TABLE 2 9  

Frequency of Subj ects Matching ancl Not 
Matching the Prais ed Model Res p onse \Vhen 
EBploying Praise at the End o� the 

Frequency 

Hodelled S equence 

Match 

1 

Not 
Match 

1 0  

T otal 

1 1  

The natch, in this c ase ,  occurred when the s ub je ct ' s resp ons e 

was classi�ie d as r epresenti ng the Factualization Category . 
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Exp ected frequenc ies  of oatches were calcul�ted from 

data obtained from thu first 30 c odeable subje cts . Therefore , 

thG expectecl proport i on of matche s was p= .3000 , based on the 

frequency of natchos occurri ng for Factual iz ati on and Application/ 
Usage answers with the original p ositi on of prais o . The observed 

prop ortL :m of 1:1atcho s ,  1/1 1  or p= .090909 diU n c)t support the 

research hypothesis when c oopared t ,) the expected prop �.1rti on . 

Few rJD.tch<Js occurred when the pr ei.s e was at thC; end of the sequence . 

C ontrary to  the research hypothesis ,  subjects did n ot natch the 

praiseu cett<?gOr:;L of a�swer oore often whe�h os e pa_!ticu lar responses 

were at the end of the nodelled sequence . The oatching occurred 

becaus e of s ooe phon �enon other than a s ioplo teoporal re lati onship . 



HYpothe s is 7 

£1Ypothesis 7: AwE'£._e Subjects o.re Hor�- L:ikeq t o  Mo.tch 
Praised Mcx:lel Res pore e than Unaware Subject s 
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A sub j ect was labelled as being "aware" or "unaware" of 

contingencie s of re inforcement depending up on whe ther or not she 

was ablE: t o  state the praise and give a descripti on of the answer 

that was praised. If n subject gave thos e statenents c or rectly 

it was a ssumocl that she was aware of the gene ra l  type of answer 

that gained prais e . Furthe more ,  i t  was hyp othesized that 

subje cts being labelled as awa�e of the contingencies of 

reinf orcenont woul d.  b o QOre like ly t o  natch the praised re sponse 

than unaware subj ects ,  since they would know what was required 

t o  gain the prai se . 

T o  test  this hyp othesi s ,  t he frequencies of aware subjects 

who did and did n ,)t nntch the Praise:l  Model Re spons e were c onpared 

t o  the fre quencies of unaware subje cts wh o di:l and did not natch 

the Pra is ed Model Resp onse . The Representative Resp ons e C ategory 

of the first 30 c odeablE.: subje cts was used in  this c omparis on 

becaus e it provided the strongest r.1eo. suro in favour vf the aware 

subje cts . If there was no  significance using t he Repres entative 

Resp ons e Catego�, there would be  none using the Initial Respons e 

C ategory as criteri on . The number of subje cts in e Rch of the 

two s tates ( aware/unaware and oatch/not natch) appear in Table 3 0 .  

TABLE 30 

Awareness X Matching Pro ised Mode l Response 
( Repre sentative Response Cat egory) f or the 

Pers onal Questi on 

Match N ot T otal 

Aware 7 1 5  22 

Not 2 6 8 

9 21 30 

p= . 5473355 



It can be seen fr oB the table that seven (3�) of the aware 

subjects and two ( 25%) of the unaware subj e cts m tchod th�:; 
Praised  ��IrXJ.ol ResQ ons e . 

Fisher' s Exact Probability Test ( Siegal, 1 956 , p . 96 ) 
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was used t o  tost the null hyp othesis that awareness was unrelated 

t o  eatching the praised resp ons e . Since it is  an exact test,  

it is t o  b�. pre ferred over n chi square test c ur L'Octed for 

c untinuity ( Blal ock , 1 972 , p . 291 ) . The exact probabilitie s 

were calculnted by a co •puter pr ogranne writ ten f ,)r that purp ose . 

A lis ting of this pr.)granr'le appears in  Appendix I .  Ac c ording t o  

calculati ons bas ed on the progra��e , the probability was . �73355 

that observed frequencies of r:wtches as extreno as in  Table 3 0  
would occur by chnnc e . This was far froB the . 05 probability 

needed f or rej ecti on . Therefore , the null hypothesis that 

b oth aware and unaware subje cts were equally likely t o  oatch 

the Prai sed Model Response c ould not be rej ected . 

An ad,liti vnal analys is was done to  deteroine if subje cts 

declared aware of the oore intense prais e ��tche� the p raised 

category oore often than th os e  declared avrare of the original foro 

of prnise . Fisbcr '  s Test was again used t o  c alculate the 

probability of tho dnta set out in Table 31 . 

TABLE .3 1  
Intensity of Pro is e of Aware Subj e cts X 
Matching Praised Model RE:sponse ( Repro sentati ve 
Category) for the Pers onal Questi on 

Aware of 
Less Intense  

Aware of 
More Intense 

Match 

7 

2 

9 

Not 

1 5 

5 

20 

Total 

' 22 

7 

29 



The chance probability of obtaining results as extrene a s  th ose 

in Table 3 1 was . 6307769 . Therefore , it was quite likely th:1.t 

the results were n0t related t o  awareness . This indicated that 
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awareness of the :.1 ore intense forn of prais e dilL n ot add to the 

expe rit-:1ental �!feet of natching the Praised Uodel Respons e . The 

pres ent data support the dis cussion of resu lts far Hypothesis 5 

which suggested that the nore intense praise did not increase 

awarenGss  on the part of subje cts . If awareness was increased 

an acc onpanying increase in oatcheR woul d have been expected . 

In fact, ·when F isher' s Tes t was used t o  caleulate 
t h e probability of the observed frequencies of those who were 

labello rl aware c.fter watching ei  thor the less intense or ooro 

intense foros of prais e, the results (See Table 3�) showed p= .4048925 . 

TABLE 3 2  

Intensity of Praise X Awareness for the Pers onal 
Question 

Aware Not T otal 

Less Intense I 22 8 30 
p= .4048925 

More Intense 7 4. 1 1  

29 1 2  41 

Frequencies as extrooe as these  observed c ould be expected t o  

occur by chanc e ab cu t  4Gfo af the tioe. Both thos e who watched 

the less  inte nse and thos e who watched the nore intense prais e 

were e qual� likely t o  be declared aware of the contingencies . 

This als o supp orts the c ontenti on, in the discussion d: the results 

testing Hyp othesis 5 ,  that the subje cts watching the less  intens e  

prais e were already sufficiently aware of the contingencies in 

operati on, thus not gaining a� oore informati on fron the more 

intense praise . 



SUDGary of Results Investigating Major HYpotheses 

The first research hyp othesis , that s a:1e categories of 

answers would be chosen nore than othe rs , was supp orted by the 

data . S ooe cat egorie s were represented oore often than othe rs 

when no praise  was given for a particular category of answer . 

S oc ,mdly , the research hypothosis that the order of 

presentati on of tho oodel ' s answers on the Baseline and 

TreatL!ent Vido otape s would. effect the subjects ' answers , was 

n ot supp orted . There was no seriat i on effect . Subje cts ' 

resp ons es did not oatch the category of answer at the beginning 

or end of the vide otapo d sequencE:s nore often than that of 

answers in an;y other p os i ti on • 

1 1 2  

The third research hyp othesis , that the category of answer 

that was followed by prais e w ould oc cur oore frequently was 

supp orted ; thus givi ng evidence in supp ort of vicari ous 

reinforceme nt of c ognitive skills as exeoplified by answering 

behavi ours . 

The fourth hypothesis ,  that the category of answer 

following the prais e would not be s trengthened was also c onfirned . 

The prais e d i cl  n ,)t act as an arouser t o  strengthen the type of 

answer which f ollowecl tre prais e . On the other hand , results 

froo Hyp othesis 3 sh owed that it did functi on as a vicari ous 

reinforcer s h ould , by strengthening the category of answer which 

pre c eded the praise . 

The re search hyp otheses c onc erning the intensity and 

p os iti on of t he  praise were not supp orted . Neither a nore 

intense f om of praise nor praise at the e nd of the vide otape d 

sequence had a greater facilitating effect than that of the 

original des ign . 

Finally, the hyp otheses that aware subje cts would 

be affected L.lore by the vic ari ous prais e than unaware subjects 

was not supp orted by the data . Awarenes s wa s  unre lated to 

whether subje cts matched the praised re s p ons e . 
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The analys e s  i nvest igating the s even oaj ar hyp othe s e s  

are surunariz e d  i n  Table 3 3  wherein null hyp othe ses , vari ables ,  

and dec isions conc erni ng rej ecti on are pres ent e d . The hyp othes es 

inve s tigat ed : en the; freque ncy of all categ ories of answers 

whe n no praise is provide d ;  ( 2 )  the influence of th e ordering 

of the r.JOdel ' s an swers on th ose given by subje cts ; ( 3 ) the 

influence t he vic ari ous prais e on sub,j ects ' resp onses ; ( 4 )  

the influenc e o f  the vic ari ous prais e on the category of an swer 

whi ch f oll owed it ; ( 5) the influenc e of oore i nte nse pra i s e ; 

( 6 )  the i nflu ence of an alternat e p osition of the prais e ;  and 
( 7) th e influence of awarenes s of sub je cts '  answers . 
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TABLE 33 

Null Hypotheses , Variables and 
Dec is i ons used t o  Investigate 
the Maj or Res earch Eyp otheses . 

-----·r---�·� = =�---· 
I t Null Hyp othesis Research Independent j Dependent Decisi on 

lf1yp othesis Vu.riable , Variable ab out 
I 

i I Rejecti on 
All categories are equally Baeeline I 

I B .R .C . Rej ected l ikely t o  occur by chance 1 Vide otape I 

I ! 
I I 

Resp ons e i n  a ll p ositi ons I l will be  chosen an equal 2 Ban el ine N ot 
number of ti�es by chance B .R . C . Re j ected Videotape ! al one i 
Categories of all p ositi ons Prais ed l 

I 
are equally likely t o  be 2 Nodel ' s : I . R . C .  Not �atched Resp ons e I Rej ected 

( p os itio n) J 
Categories of all p os itions Praised I 

I 
a re e qually likely t o  be 2 Model ' s I R . R. C .  Not I I I 
matched Resp onse I Rej ected 

( p os iti on) I 
' 

All categories of respons e  Praised 
are equally likely t o  be 3 Model' s I .R . C . Rej ected matched Respons e 

( category) 

All categ ories of resp onse Prnised 
are equfll ly likely t o  be I 3 Model ' s R . R. C . Reje ct ed 
matched l Resp onse 

( category) 
All categ ories of resp ons e Praised I 

i are equally likely to b e  3 Model 1 s I R . C . N ot i matched Resp onse I Rejected 
( categ ory) 

I 

The frequency of matching I Praised 
category after praise is  at 4 Model ' s  I 

j I the chanc e le vel Resp ons e 1 
( res p onse I . R . C .  N ot 
that f oil owed Rej ected 

praise) I 

The frequencies of matching 
Praised Model Respon se was 5 Intensity J I . R. C .  N ot 
equal f or less and more Rej ected 
intense praise 
The p os iti on of the praise � ! 6 Positi on I .R . C .  N ot I ' 
did not affect the amount o I matchin� of Praised Model Re jected e on �w::e :nd unaware subj�-��1-· ··- , · - · 1- · "A;;;��es;_j ____ ·--t-
are equally likely t o  match I 7 ! and Pra1.sed ! R . R . C . 1 �ot 
Praised Model Response �liodel Response · ·-·· --· · - _L ReJ ected 
B.R. C .  = Baseline Resp onse Category 
I . R.C . = Initial Resp onse Category 

t o  Pers onal Q uestion 

R .R . C . = Represent �ve Resp onse 
Category t o  Pers onal Ques t i on 

R. C .  = Resp vnse C ategory t o  
Empathetic Questi on 
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I•:linor Hypothes es 

S everal ninor hyp othe ses were f ornulat eel, based on the 

inforoati on sa i ned when investi gat i ng the p rec eding maj or 
hyp othes es . F irs t ,  a lterati ons of c ategorie s wero inve st igat ed . 
I t s e eoe d that the s ix c ategories uf the C oding S chedule were n ot 

readily ident ifi ed by sub j e cts . H owever, subj e ct s  did clas sifY 

t he o o:lel '  s " an swers " int o br oad. c a t egories which could be 

approxinated by c onbining sone of th ose in the C od in g Schedu le . 

Because of the clcvelopnonta l nature of the pre sent study ,  a nor e  

effic ient systcn of c l a s s ificat i on would se:rve t o  a i d  in the 

attenpt t o  ne asure a subj e ct ' s c ognit ive skill . There f or e ,  

analys e s  b as e d  on t h e  c �Dbinati tm o f  categorin s were undertaken 

t o  deternine if a str onger effect oc curr ed u s i n g  alterna t i ve 

c la ss ifi c ati ons . 

A sec ond alternative c oding of s ubje cts ' re sp onses was 

u n(l erta ken in an attenpt to inve stigate characteristics of th ose 

who answered the Enpathe tic Que sti on . 

Bas e d  on re sp ons e s  foll owi n g  the Trcatoent Videotape , 

subje cts wE:: ro i denti fied as those wh o oat chc l their bas e line 

oeasure ( c od ed 0) , natche d  th(; p rais e d  categ ory ( c orled 2 ) , er 

o atche d s o oe categ ory n ot the s aoe a s  their b as eline or that 

which was p raised ( c oded 1 ) . I t was th ,mght that thos e c oded 

0 ,  1 ,  a nd 2 oay differ as tc whe the r they answer t hu Eopat het ic 

Q ue sti on . 

The 0 ,  1 ,  2 c odi n g  c aul,'!. als o b e  us ed t o  characteri z e  

a subj ect a s  being a " o over" , those c oded 1 o r  2 ,  or a " n on-oover" , 

those c oded 0 ,  and IJrovided an a lternative nothod of ident ifyin g  

s u b j e c t s  f or addi ti onal analys es . It w a s  t h ought that be ing 

a "nover" or " n on-c10ver" was a learner characteri stic which 

may s omewhat pr ed.ete�ine a subje c t ' s re s p ons e . Theref ore , a 

c c:opari s on of " oovers' " an d " n on-r:l over s ' " re s p onses t o  the 

Pers onal a nd Eopathe t i c  QuE:. sti on s we re i nve s ti gated i n  a n  att empt 

to determine t he ext ent uf the " characteri s t ic . n 

Third, in an atteop t t o  inv e s t i gate other le arner 

characteri stics , t he consi ste ncy of a s ubj e c t ' s r esp ons e c ategory 

t o  the Pers onal and ��pathe t ic Questi on was investigated . 



C onsis tency b etwee n resp on se cat egorie s t o  thes e tw o que sti ons 

would have giv en inf oroati on ab out sub j e ct s ' p e rceptions 

regarding t he Pers onal and Enpathetic Questi on . 
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The nin or hyp othe s es which deve l oped i nv olved the 

follow ing nanipulati on s : ( i) c ol lap si ng t he cate gori es of 

re s p onse a c e  or : ing t o  th os e rec ogni zable by sub j e cts ; ( ii ) 
deteroining if those whos e re sp ons e s  natche d their Bas eline 

Re s p ons e C ategory, natched the Prais ed Noo e l  Resp ons e ,  or 

na tche d s one other re sp onse dif fere d as t o  whet her th ey answe red 

the Enpatheti c Que s t i on ; an d ( iii) deteroi ning if a sub j e ct ' s  

Res p onse C ategory t o  t he Eopathet i c  Que stion was genera lly the 

s ame as the Re sp ons e C ategory to the Pers o n al que s ti on . The 

rati onale behi nd the ninor hyp vthe s e s , stnteoents of th e 

hyp otheses , and a nalys e s  of t he dat� c cncerni ng each nre now 

presented . 

C ollapsing C atogari e�?f Respons e  

When que sti oned as t o  whe t he r  they n oticed any dif fe re nc e  

in the typ e s  of " an swers " giv en by th e  n od el , 23 of the 52  subje cts 

were able t o  break d own the " answe rs " int o two or o ore typ e s . 

The oos t c on.r:1 0n typ es oe nti . :ncd were ( i ) facts , or s iople a nswers ; 

a nd ( ii ) the nod.el ' s own ideas, or c ompl8X answers . The s ignificant 

but far fr on substantial experinental effe ct of t he vic ari ou s 

p rais e found when sub j ect ' s  resp ons e s  were class ified a c c ording t o  

the C oding Schedule , c ould have b een due t o  the inab ility of 

subj ects t o  s ort ou t  the c ooplexities of o odel ' s resp ons es  bas ed 

on the s ix categori es of the C oding S c hedule . Therefore ,  an 

exaoinati on of more fundaoental cate gori es , as suggeste d  by the 

subj ects themselve s ,  was undert ake n . In order t o  determine if 

the exp orioe nta l effect (matching the Prai sed H cxJ. el Resp ons e) 
was s tronger for the class ifi cati on suggested by the sub j e cts or 

f or the c la s s ifi cati ons of the C oding Schedule , the f oll owing 

c ollap sed categorie s were used t o  reclas s ify the resp on s e s : 

( i ) F actualizat i on, C omprehensi on, Understanding ( 1 , 2 , 3 ) , 
and C onj ecture , Applicati on /Us age (4, 5 )  



( ii) Factualizati on ( 1 ) ,  
C ompre hens ion, UnJerstanding ( 2 , 3 )  and 
C onjectur e ,  Applic ati on/Us age (4, 5 )  
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The ab ov e  regroupings of the cat egories were used becaus e 

m os t  subje cts who were able to sta te different type s of resp ons es 

given qy the m odel menti oned facts and op inions a s  two broad 

c at egorie s . Categorie s 1 ,  2 ,  and 3 c ould b e  thought of as 

relating t o  facts dravvn from the film , and categories 4 and 5 c ould 

b e  thought of as exp oundi ng opini on ab out th e f ilm . Furtherm or e ,  

s i nc e  categor ie s 2 and 3 a re related by definition more th an 

catego� 1 , t hey were s eparatd out f or analys is i n  the sec ond 

re gr ouping . The s ixth c at ego� was elioinated b ecaus e few 

sub j ects ' baseline me asu re s  and few res p onses t o  t he  Pers onal and 

Empathet ic Q ue s ti ons were judged t o  represent the Evaluat i on 

cat egory . Additi ona lly ,  Evalua t i on ( C at egory 6 )  was never 

irlentifie d by s ubj ects as one of the categorie s of re spons es given 

by the model . 

The ori gi.nal analys is was des igned s o  t hat no subj ec t  

observed a n  an swer bei ng 
.
prai sed that wa s of the s ame categ ory a s  

her baseline me asure . U s ing the new c ollapsed s chemes , h owever , 

it was p os s ible tha t a s ubj ect ' s bas eline measure might c oincide 

w ith t he c atego� of an swer which was praised on the Treatment 

V ide otape . F or example , usi ng th e ( 1 , 2 , 3 )  and (4- 5 5) clas s i fi cation, 

a subj ect wit h  a Baseline RG sp ons e C ategory identified a s  h.  and who 

watche d C atego� 5 being praised on the Treatment Videotap e ,  would 

watch a Treatment Vide ot apc showi ng the prais e of an " answer" of the 

same cat ego� as her base line measure . That is , 4- and 5 a re in the 

s ame c ategory bas ed on the c ollap sed s cheme . C ases su ch as this 

were e liminated from analyses b ecaus e a change in the c atego� of 

rbspons e b efore and after treatme nt was des ire d . lloroover , the 

eliminat i on s  were nec e s sa� t o  attribute s ub je cts ' resp ons es t o  

the pra is e ra the r  than t o  resp ons e predisp ositions . 

The hyp othe s es t hat devel op ed frcm the c ollaps ed c la s s ificati on 

s cheme s were : each of the c ollap s ed s chemes wi ll pr oduce significantly 

m ore mat che s betwee n sub j e cts ' res p ons e cat egories and the Praised 

Model Res p ons es than will the origi nal C oding S chedule . 
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F or each of th e c ollaps eJ s chene s , tho exact binomial 

probab ilities were c alcula ted . Froo the frequency of resp ons es 

falling in each category in the b as eline data and fr om the number 

of res p onses class ified as rJatching the Prais ed Hodel Res p onse 

using the original s c hono , the expe cted nuober of oatches usine the 

c ollap s e d  s cheoe was calculat ed . The obs erved frequency of match e s  

based on the c ollap sed scher:1es was c onpared t o  this expected number 

of natches . 

Analys is bas ed on the ( 1 ,  2, 3) and_(!+J 5} c oding . F or 

the ( 1 , 2 ,  3 )  and (4-, 5) scheme; , there were 1 5  subje cts because 

of the el�Jinati on or those wh o were identifie d as s elect ing a 

bas eline resp onse of the sane category as that which was praised, 

and the el�1inati on of thoo e who watched Evaluation res p onses bei ng 

prai s ed . The Initial Re sp ons e C ate t:;ory was usod in the analysi s 

because it  pr ovicled the stronge st De asure of the effec t . If an 

effect was not detected using the Initi[ll Res p onse C nteg ory it would 

not b e  d e tected using the Repre s entative Res pons e C ategory as 

criteri on . Table 3 4- pres ents the frequency of matche s with the 

prai sed. r esp on se based on the ( 1 ,  2 ,  3 )  a nd (4-, 5) c odi ng . 

TABLE 34 

NurJber of Subj e cts }.1atching anc_ 
N ot Matching the Praised M odel Resp onse 

using a ( 1 , 2 , 3 )  an d (4-, 5 ) 
C odi ng 

Match 
Not 
Match 

T otal 

F requency � 1 0  5 l 1 5  

Eight of the ten oatche s occurred when b oth t he praised c ategory and 

the subj e c t ' s " ans wer" were c las s ified a s  F actualiz.:lti on ( Cateeory 

1 ) .  The re�aining two oc curred with Category 2 ( C orJprehensi on) 
resp on ses . Theref are,  all of the rJat ches oc curred whe n b oth the 

pra is e d  re sp ons e  and the subj e c t ' s re s p ons e  were: c la s s ified as 

bel onging to the ( 1 ,  2, 3 )  c ollap sed cat egory . 



Based on the baseline and treatnent clata froo preceding 

analyses ,  the chance pr•Jbability of matches for the ( 1 ,  2 ,  3) and 
(4, 5 ) schene was p= . 521 6 .  The binonial probabilities  for N=1 5 
a nd v= - 521 6 �s found in Table 3 5 .  

TABLE 3 5  

Bin ,)ninl Probabilities for N=1 5,  p= . 521 6 

==-:-=:=�=-- --...�--""""'·-· =--·- ,�---·------·· · - . �--·�- � -�---Nunber of Natchos 
(X )  

------ .  - - �-- -- ----

0 
1 
2 
3 
4 
5 
6 

7 
8 

9 
1 0  

1 1  

1 2  
1 3  

1 Probability of at 
__ Least X !•.latches 

1 . oo 

.99 

. 99 

. 99 

. 99 

. 96 

. 86 

. 75 

. 57 

.37 

. 1 9 

. 08 

.03 

. 006 
1 4  . ooo8 
1 5  I .00006 

- - -- · �- --- - ' .  -· .. ···· ··- ----+--- "-�-· - - - ·  ·-· - - . - - . . .. . . - -- -· -

It can be seen froo the table that t he ten observed oatches did 
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not produce results significa n t at the . 05 level . In fact , 
sinilar results would be expected t o  occur by chance i n  1 9-f,  of the 
cases . Theref ore , the ( 1 , 2 ,  3 ) and (4 ,  5 )  schone did not detect 
the treatment effect . The c ollaps ed s cheme was n ot s o  effi cient 
at detecting t he treatnent effect as  t h e  original C oding S chedule . 

One drawback here was that the low nunber of subj ects , N=1 5 ,  and 

/ 



p= . 521 6 did net allow for a test as p owerful as the test f or  
N=30 and p= .1 667  using the C oding Schedule . With N=1 5 and 

p= . 521 6 the effect ony have been present but was not detected -
a Type II error . 

Using S Loilar procedures as ab ove ,  N=1 9 for the (1) and 

1 20 

( 2 ,3 ) anC. (4, 5 ) c oding, because of the elioinati on :.Jf thvse whos e  
baseline oeasurcs c oincided with the praiseu catego� of resp onse 
and the elinination of those wh o watched Evaluation resp onses being 
prais ed . The nw:1bor of observed oa tches was the saoe f or both 
Initial and Representative Resp onse Categories an� is indicated 
on Table 3 6 • 

TABLE 3 6 
Nuober vf Subj ects Hatching and 

N 0t Matching the Praised l\Iodel Response 
using a ( 1 )  and ( 2 ,3 )  and (4, 5) C odi ng 

i\iatch Not 
�ratch Total 

Frequency L_s �  I 1 1 1 9 

Two of the uatches occurred when b oth the pr ais ed catego� an d  

the subj ect ' s  answer were clas sified as Factualization ( Catego� 1) . 

The reoaining six oa.tche s occurred when b oth were classified as 
e ither C ooprehension or Understanding responses ( c  ooprehensi on, 
Understandi ng - C oded ( 2 , 3 ) ) 

The probability of matches , p= .3 52 , was based on the 

Baseline data and tho nuLlber of oatches obtained f'ron the original 
classificati on usins the C oding Schedule . The binO!!lial 
p robabilitie s for N=1 9 , p= .352 is found in Table 3 7. 



TABLE 3 7  

Binomial Probabilitie s for N=1 9 , p= ,352 

Number of Matches 
(X) 

0 

1 
2 

3 
4 
5 
6 

7 
8 

9 
1 0  
1 1  

1 2  
1 3 
14 
1 5  

1 6 

1 7  
1 8  

Probabi lity of at Least 
X Matches 

1 .00 

- 99 
- 99 
. 98 
.94 
. 85 
. 70 

. 53 

.34 

. 1 9 

.09 

.04 

. 01 

---------�-�------- --·-- __ L ------

. 003 

.0007 

. 0001 

. 00002 

. 000001 

.00000006 

. o  

From the t able i t  can be seen that th e  ch ance probability of 
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the eight observed matches is .34, far from the .05 rejection 

level . Therefore , the ( 1 ) and ( 2 ,3 )  and (4, 5 ) scheme did not 
detect the treatment effect . The c ollapsed s cheme was n ot s o  
efficie nt at detecti ng the treatment effect a s  the C oding Schedule . 
Again, it should b e  noted that with N=1 9 and p= .352 , the test was 
not s o  p owerful as when N=30 and p= . 1 667 . 



Summary. The ana�ses using the collapsed categories 
were undert�ken to determine if the c ollapsed schemes were more 
sensitive at detecting a treatment effect than the origi nal 
C oding Schedule . The s ubj ects themselves class ified the 

model ' s "answers11 int o categories s imilar t o  the c vllapsed 
categories which were used . If the original s cheme was t oo 
complG;x f or subje cts t o  s ort out ,  it was thought that the 
c ollapsed category s chemes , being le ss  c anplex, would be more 
sensitive t o  the experimental effect . The results did n ot 
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show this t o be s o .  The research hypothes is, that the �ollaps ed 
schemes would be more efficient at detecting a treatment effect 

than the C odi�che�e, was not supported . 

Matching Baseline Resp ons e Category, Praised i.fodel Response ,  
and Othe r Categorie s of Response as a Learner Characteristic . 

In an attempt t o  investigate characteristics of subjects 
who rasp onded t o  the Empathetic Question, data from the Pers onal 

Question were analyzed acc ording t o  one final c oding . It was 
p es  sible to  class ify response categories according to th ose which 
were judged as matching the Baseline Resp onse Category ( c oded 0) , 
the Praised Model Resp onse ( c oded 2 ) ,  or s ome category other 
than the Baseline Re sp ons e Ca�eg ory or Praised Model Resp onse 
( c oded 1 ) .  The subjects c oded e were those who did not change 
from the ir Baseline Resp onse Category when resp onding to  the 
Personal Questi on . Those coded 1 and 2 did change , with 2 ' s changing 

t o  that category whi ch was prai sed and 1 1  s changing to s anething other 
than that which was praised . 

O ' s, 1 ' s  and 2 1 s answering the Empathetic Qu�stion . With s o  

few s ubj ects answering the Empathetic Question, i . e . N=1 3 ,  it was 
p ossible that making responses t o  it was dependent upon s ome learner 
characteristic . IdentifYing subjects as s taying wi th their baseline 
measures ( O' s ) ,  movi ng to the praised category ( 2 ' s ) ,  or some other 
category ( 1 ' s ) ,  when resp onding t o  the Pers onal Que stion,  analyses 
were done to determine if being a 0, 1 ,  or 2 was a predominate 
characteristic of th os e  who resp onded to the Empathetic Question . 
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An attempt was made t o  determine if those  who were c oded 0 ,  1 ,  or 
2 ( bas ed on the Representat ive Resp onse Cat egory since it  gave the 
strongest measure of the vicarious praise) differed as  to whether 
they resp onded to the Empathetic Question .  

The frequencies of subje cts  c oded 0 ,  1 ,  and 2 ,  answering and 
not answering the Empatheti c Question are f ound in Table 3 8 .  

TABLE 3 8  
C ode 0 ,  1 ,  and 2 X Answering the Empathetic Question 

C ode 0 1 2 Total 

Answering 4 3 6 1 3  

Not Answering 5 ; 9 3 1 3 

. 9 I 1 2  9 30 

Even without c orrecting for continuity, the chi square calcula ted 
2 from this data was not significant at the . 05 level ( JCs=3 . 6427, 

p > . 1 0 ) . Therefore , ihe null hypothesis that O ' s,  1 ' s and 2 ' s 
were egua.lly lik& to answer th e _�mpat��ti on was n ot 
rejected . Answering the Empathetic Que sti on was unrelated t o  
pri or c oding as a 0 ,  1 ,  or 2 .  

"Movers" and "Non-movers "  answering tl:!_�E!I!E.§ij;_hetic �esti on . 
Another way of investigating the question a s  t o  whether O ' s ,  1 ' s  
and 2 ' s ( based on the Representative Resp onse Catego�) differed 
in their frequency of responding to the Empathetic Question was t o  
c onsider  "movers" and non-movers" . A "mover" was identified as 
a subject who chan�d from the Baseline Response Category t o  some 
other category ( th ose c oded 1 or 2) and a " non-mover" was 

identified as a subj ect who stayed with t he Baseline Category 
( those coded 0) . It was t hought that perhaps "movers" and 
"non-movers" differed as  t o  whe ther or not they answered the 
Empathetic Ques ti on . The frequency of "movers" and "non-movers " 
answering and not answering the questi on is  found in Table 39 . 



C ode 

Answering 

TABLE 39 
Mover vs . Non-mover X Answering 

the Empathetic Question 

:-' ·-· 

llover Non-mover 

4 9 

T otal 

13  

Not Answering 5 1 2  1 7 

9 21 20 
I I 

It can be seen that the "movers " acc ounted for four (31% ) 
of those wh o answered the Empathetic Question, and five (29% ) 
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of thos e who did not ,  while " non-movers" acc ounted for nine (69%) 

of thos e who answered, and 1 2  (71%) of thos e wh o  did not . 

The exact probabili� of chance re sults as extreme as 

thos e sh mvn in the contingency table was calculnted us ing 
Fisher' s Test ( S ie gal , 1 956 , p . 96) . The programme for F ishers ' 
Test i s  sh own in Appendix I .  The probabi1i � of p= . 6227886 indicated 
there was no rela ti on between a sub j ect ' s answering the Empathetic 

Questi on and being a "mover" or "non-mover" . The likelihood of the 
observed results occurring by chance wns far greater than the . 05 
rej ection level . Theref ore , the nullmgypothesis that "movers and 
"non-movers" were egually likely t o  answer the Empathetic Ouestion 
was not rejected . 

"?.'Iovers " answering the Empathetic Question .  An analysis was 

als o undertaken t o  determine if th os e  c oded 1 and 2 differed as t o  
whether they answered the Empathetic Questi on . It was thought that 

matching the Praised r.�odel Response ,  c oded 2 ,  might increase the 
pr obability of resp ondi ng to the Empathetic Question when c onsidering 
only those labelled as "movers" . The frequency of 1 ' s  and 2 ' s 
answering and n ot answering the Empathet ic Question is found i n  
Table 40 . 
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TABLE 40 

C ode 1 or 2 X Answering the Empathetic Question 

-· - -· --- - � -

C ode 1 2 T otal 
--

Answering 3 6 9 

N ot Answering 9 3 1 2  

1 2 9 21 

The frequency of 1 ' s who answered the Empathetic Que stion was 

three (33% of those answering) , while the frequency of 2 ' s 
answering was six ( 67.% of thos e answering) . The exact probability 

of the obs erved data , using Fisher' s Test,  was calculated as 

p= . 071 32651 , approaching but not reaching the . 05 rej ection level . 

Therefore , the null hypothesis the 1 ' s and 2 ' s did not differ as  

to whether or not they responded t o  the E�athetic Questi on could 

n ot be reje cted . On t he whole , it appeared that staying with the 

bas eline or moving to either the praised re sponse category or s ome 
other respons e category was n ot characteristic of thos e  wh o  answered 

the Empathetic Que sti on . 

Answering t he Pers onal and Empathetic Questions with the S ame 
Catego!Y of Answer 

In an attempt t o  identi� consistency a s  a characteristic 
of subj ects who answered the Empathetic f2uesti on ,  an analys is was 

d one to determine if the frequency of subj ects .judged as  answering 
b oth the Pers onal and Empathetic Questions with the same catego� 

of resp onse differed from that whi ch would be exp ected by chance 

alone . F or the Pers onal Ques ti on, the Representative Response 

Catego� was used becau se it provided the s trongest measure, that is , 

a greater number of matches than with the Initial Response Catego� . 

If the result s were not s ignificant using the Representative Resp ons e 

Category, they would n ot be significant usi ng t he Initial Resp ons e 

Category as the criteri on .  The number of subj ects who were judged a s  

resp onding t o  b oth questions with the same category of answer is 

found in Table 41 . 



TABLE 4-1 

Frequency o� Subjects Resp onding with Same and Different 
Response CategoFy f or Pers onal Questi on ( Representative 
Resp onse Category) and the Empathetic Questi on 

Respons e 
Category 

Same 

Resp onse 
Category 

Different 

Frequency l 
_

_ 4-----'---�-9-----' 

T otal 

1 3  

I t  can be seen that four subj ects (3 1% of th os e  answering the 

Empathetic Que sti on) were c lassified as answering with the s ame 
resp onse category as their respons e  category t o  the Pers onal 
Que sti on . 
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A c ons ervative estimate of the expected frequency of matche s 
was used in the chi square analysis . That is ,  an expected frequency 
of 1/6 of the total was used for expected frequency of subj ects 
answering b oth questions with the same category of answer . 
From the binomial expans i on for N=1 3 , p= . 1 667 ( See Tc.ble 26 , p . 1 00) 

it can been seen that the four matches  were far from significant at 
the .05 level ( p= .1 58) . Therefore , the null hyPothesis that 
the freguency of matches between the Category of Response f or the 

Pers onal and Empathetic Questi ons was at the chance le vel, was not 
reject�. Subj ects who were labelled as answering the Pers onal 
Questi on with a particular category of resp ons e  d id not answer 
the Empathetic questi on with the same category of response ab ove 
the chano e level . This did not support the research hYP othe sis 
that those who answered t he Empathetic que sti on would have answered 
with the same catego� of response as their answer to the Pers onal 
Question. 



Summary of Results of Minor Hvotheses 

Results dealing with the minor hyp otheses indicated that 
c ollapsed categories  were no better at detecting a treatment 
effect than were the six categories of the C oding Schedule . 
Although Type II errors may have occurred, the s impler 
clas sificati ons s chemes were not t o  be preferred over the 
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C oding Schedule c onsidering the present analyses . r.�oreover, 
subj ects coded 0, 1 ,  and 2 did not differ as t o  their frequencies 
of resp ondi ng to the Empathetic question ; and, finally, the 
frequency of thoso  who answered both questi ons ¥nth the same 
resp onse category was at the chance level .  No  characteristic s 
of subjects who answered the Empathetic questi on were identified . 
Resp onding t t) the Empathetic questi on was independent of the 
characteris tics investigated, i . e . a 0 ,  1 ,  2 ) c oding and c onsistency 
of answers . The null hypotheses , variables ,  and decisions for 
each of the minor hyp otheses are presented in Table 42 . 
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TABLE 42 

Null Hyp othese�, Variables and Decisions 
Used t o  Investigate the Minor Hyp otheses 

Null Hyp othesis 

All categorie s are equally likely 
t o  be matched f or a ( 1 , 2 , 3 )  and 
( 4, 5) c odi ng 

�ndependent 
· Variable 

Praised 
Hodel 
Resp onse 

according 
to  ( 1  , 2 , 3 )  

and (4, 5 )  --�-----·---�------+--·-·----
All categories are equally likely 
to  be ma tche d f or a ( 1 ) and ( 2 , 3 )  
and (4, 5) c oding 

O '  s ,  1 ' s  and 2 '  s were tx:tally 
like� t o  answer Empathetic 
Question 

"Movers " and "non--mover s" 
were e qually like � t o  
answer Empathetic � uestion 

1 ' s  a nd 2 ' s were equally 
likely t o  answer Empathetic 
Ques t ion 

Frequ ency of these who 
answered same category for 
Pers onal Qu8sti on and Empathetic 
Que sti on was at the chance level 

Prais ed 
?1odel 
Resp ons e 

according 
to ( 1 ) & 
( 2 ,3 ) & 
(4, 5) 
Hatched 
Baseline 
( o)Praised 
( 2 )  or 
other ( 1 )  

[based on IR R C 

I i Matched 
Bcaeline 

( o) or 
!Praised 
1�r othe�

\ 1 and 2J 

Jl1atche d 
PraLs ed 

( 2 ) or 
othf3r ( 1 ) 

R. R. C . 
for 
Pers onal 
Questi on 

R .R . C . Representative Resp ons e Cate go� 

Dependent 
Variable 

Initial 
Resp onse  

Decis i on 
Ab out 

Rejectio11 

Not 
Rej ected 

Category 
t o  Per­
s onal 
Questi on ·-r.----
Initial 
Respons e 
t o  
Pers onal 
que stion 

Answering 
Empathetic 
Question 

Not 
Rej ected 

Not 
Rej ected 

Answering 
Empathetic Not Question Rej ected 

Answering 
Empathetic Not 
Ques tion Rej ected 

Resp ons e 
Category J Not 
for Rej ected 
Empathoti 1 
Que stion i 
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CHAPTER FIVE 

Discuss ion and C onclusions 

This chapter presents a discussi on of : ( i ) the results of 

the pre sent s tudy ;  ( ii) experimental , educati onal and general 

implications of thos e results ; ( iii ) limitati ons of the 

investigat ion ;  and ( iv ) rec ommendations for further research . 

The f inal summary provides a conc ise acc ount of th e study as it 

developed and the results thereof . 

Discuss ion of Results 

In normal clas sroom situati ons many variables influence the 

amount of learning in any given instance . Within the c ontrolled 

environment contrived f or the present stu�, it was possible t o  

partition and manipulate a few variables in order t o  determine their 

effect on behavi our . The behavi our in this case was c ognitive 

skill as manifested by specific types of answers . Although 

many the orie s may exist t o  explain answering behaviour in classrooms , 

the precisely defined learning s ituation of the present stu� 

reduced the variables which c ould be held respons ible f or the 

answers given by subj ects . Within the c ontrolled situati on,  

differential effects of characteristics of the stimuli were 

investigated by the f ollowing questi ons : 

( i) Were subj ects ' resp onses influenced by the 
order of those observed? 

( ii) Were subj ects ' resp onses  influenced by the 
praise they observed , and whi ch types  of 
responses were strengthened? 

( iii ) Were subje cts ' resp onses influenced by the 
intensity and p os ition of the praise they 
obs erved? 

A discuss i on of how the characteristics of the stimuli 

menti oned in the above questi ons related t o  the answering behaviour 

of subj ects follows . Als o, s ince characteristics of the criteria 

for c las sifying resp ons es may have influenced the results of the 

pres ent investigation, alternate class ifications are explored . 
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C onclusi ons drawn from  these alt ernate clas s ificati on schemes are 
discuss ed . 
S timulus Characteristic s  Influe�cing Learnin& 

I nfluence of order . Alth ough the ory s uggested that the 
order of the modelling s t imuli would i nfluenc e the responses 
subsequently given by subj ects (See for example Hovland, 1 938) , 
the order of resp ons es given by the model was not a crucial factor 
influenci ng the subj ects ' resp onse s . The hyp othesis that 
categorie s of responses in all p os iti ons of the model ' s script 
were equally likely t o  be matched by subjects c ould not be rejected . 
Specific categories of resp onse seemed t o  be more influential than 
the p os it i on of thos e c ategorie s . That is , subj ects ' resp onse 
categorie s were influenced by the types of resp ons es given by 

the model rather than by the positi on of the resp onses in the 
stimulus material . 

Verificati on came from t he baseline mea sure s taken on 
subje cts . The order of the m odel ' s "answers " on the Baseline 
Vide otape did not influence subj ects ' bas eline measures , but 
particular characteristics of the model ' s " answers " did . Subjects 
seleGted b aaeline resp onses over all s ix of thu categori0s of the 
C oding S chedule , regardless of their p os ition in the Baseline 
Videotape ,  s ane categories being chosen more often than others . 

Influenc�f�i se . In keeping wi fu the reinf orcement 
the ory put forth by Bandura ( 1 969) and others (Hiller and Dollard , 

1 945) , the results of the pres ent stu� ah awed that vic�i oue 
prais e i nfluence d answering behaviour of observing subj ects . 
Subj ects increased desired cntegories of answers (to  th e Pers onal 
Questi on) when " answers" representing th os e  categories preceded 
praise on the Treatment Videot ape . C ontrary t o  the hyp othesis 

that praise would s erve as  an attenti on- getter and, thereby, 
strengthen the category of res p onse followin g  rather than preceding 
it, t he praise did functi on as a vicarious reinforcer . In fact , a 

strengthening of t he resp ons e category - f ollowing prais e was highly 
unlikely since , by des ign of the expe riment, the prais e was d irected 
specifi cally to the c ategory of resp ons e preceding praise . 
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Using Bandura ' s  mediati onal the ory to explain the detected 

effect ,  subj ects were ( 1 ) attentive t o  the modelling s timuli , 

( 2 )  able t o  store the information gained from watching the model , 

( j )  capable of reproduc ing s imilar answers , and (4) motivated 

by the praise  given t o  the m odel . Subje cts were able to code 

the information they gained from the Treatment Vide otape via 

internal symb olic c ontrol . They " id.entifie d" with the model 

suff icient ly  t o  realiz e ,  s ometime s at a n onverbal level, that if 

she was praised for a certain category of answer, they too might 

be praised for a similar type of answer . Skinner ( 1 974) would 

explain the same learning by stating that observers r esp onded 

" indirectly" t o  prai se  on the vide otape and were subsequently 

rewarded for matching the praised category of resp onse , In this 

case ,  Bandura ' s  explana tion appears more valid s ince learners 

were n ot overtly rewarded f or matching . 

It sh ould be noted that subjects were required t o  generaliz e 

fr om the resp onses given by the model to  the �p e of responses 

required of thems elves . That is , s ince the model and subj ects 

were questi oned about different material, subj ects had t o  general iz e  

from the one s pecific type of praised " ansvrer" t o  new material . 

Specific resp onse characteris tics were required from the subjects 

before they c ould be clas sified as matching the model ' s  praised 

resp onse . It is quite p oss ible that s ome subjects were not 

class ified as matching the Praised Model Resp onse becaus e they 

were attentive to  characteris tics that were not i ncluded in the 

criteria for matching . Neverthe les s ,  a sufficie nt numb er of subj e cts  

were able to  generalize from the mode lled sequenc e t o  pr oduce 

significant results relat ed t o  the Pe rs onal Que sti on . 

Althrugh the prai se functi oned as  a vicarious reinf orcer 

whe n analyzing s ubj ects ' answers t o  one qu esti on ( the Pers onal questi on) 

the effects were not so evident when analyzing subjects ' answers t o  

a s ec ond questi on ( the Empathet ic Que sti on) . This second questi on 

required subje cts to  answer f or the m odel rather than for themselves . 

The vicari ou s  praise did n ot significantly affect answers to  the 

Empathetic Que stion, but the prop orti on of matches was consi stent 

with results from the Pers onal Quest i on . Therefcre , the insignificance 
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may have been due t o  the l ow p ower of the tes t and ac c ompanying 

difficultie s in detecti ng effec t s . In spite of t he fa ct that data 

fr om th e Empathetic Que sti on failed t o  show a s ignific ant exp erimenta l 

e ffect ,  t he n oti on of vicarious r einf o rcement of c ognit ive skill was 

not t otally re j ected . 

N one thele ss , it s hould be n oted thRt the dif fere nce between 

re sults from the two questi ons c ould have re sulte d from a numb er of 

reas ons n ot invest i g� ted in the present s tudy . F or i ns tan ce , the 

differe nce s  may hnve oc curred b e caus e of s ub j e cts ' inabi l i ty t o  

identiry with the mode l . That is , t he wording of the Empathet ic 

Quest i on may have made s ubj e ct s  unwi lling t o  an swer , sinc e  a nsweri ng 

f or the model imp lied a c l os er identificnti on wi th her than was 

n e eded whe n resp ondi ng t o  the Pe rs o nal Questi on . Alte rna tely, 

sub j e cts may n ot have p erc eived t he pr aise a s  p ot ent en ough t o  

i nfluence the model - t hey were not a ware that it a ffected their own 

answers in many ca s e s . No conclu s i ons regarding the e ff ects of 

identificat i on with the m odel ,  perception of the pra i s e ,  or s imilar 

c haracterist i c s  of the le nrners c ould be drawn from data c oll ected 

in the pre s ent inv8sti gat ion . H owever, a c ompari s on of resp onses 

to b oth the Pors onal and Empathetic Que sti ons did imp� that sub j e cts 

interpret e d  tho ques t i ons as being e ntir e ly differ ent a lthough the 

w ordi ng was ve ry s imilar . 

Wha. t was f ound in the pre s ent inv e s t i gati on was the first 

manife stati on of vic .n-i ous le arni ng . Acc ordi ng t o  Ban<lura , a 

b ehaviour can b e  learned vicari ou s ly wi th out being performe d ,  s imp� 

by obs erving an other' s behavi our . H owever, b oth Skinner a nd 

Bandura agree that f ar  l ong term effects, b ehavi our mu st be s trengthened 

by re inf orce rs giv e n  d irect to the p erformer . Therefor e ,  i n  order t o  

assure a s t r ong effec t i n  t he future , th os e  wh o learned vicari ou s ly 

would require ince nti ves in the f orm of p ot e nti a l  r einforcers . 

I nflu ence of p os i ti on a nd inte nsity of prais e . After the 

initial exp erimental data dem on strated vic ari ous reinforceme nt of 

c ognitive s kill , cert ain s t imuli were alte re d  in order to e xp l ore their 

rela tive effects . 
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F irst, it wns thought thct more i ntens e praise would have a 

greater facilitating effect . However, the more intense prai se did not 

produce  a greater treatment effect in the present work .  

Alth augh Ban dura ( 1 969) suggests that qualiti es of the 

reinf orc ing stimuli are influential in regulating the amount of 

vicarious learning .qnd Zahorik (1 969) states thc.-rt rarely used ( and 

therefore m ore int ense ) forms of feedback are better facilitat ors 

of behavi ours , the expected increase of des ired re sp onses did not 

occur . The les s intens e prais e must have already indicated to  

subje cts that the praised res p onse was desired .  

Additi onally, the change in pos iti on of the praise  did not 

produce greater treatment effects , contrary t o  what was exp ected . 

Becaus e of a p ossibl8 s eria tion effect (See  for example Hovland, 1 938)  
as mentioned earlier, and Bandura ' s  ( 1 969) contenti on that 

characteristics of the reinforci ng s timuli affect the p ot ency of 

reinf orcers , a greater facilitati on of the desired c at eg o� of 
resp ons e was exp ected whe n the prais e was moved to the end of the 

modelled sequence . However, it  seems that the praise was p otent 

enough that a chan ge in p ositi on did not a lter the amount of attenti on 
given to it a nd did not alter it s reinforci ng qualities . This is 
in agreement with the analys es investigati ng a seriati on effect . 
Subje c ts were i nfluenced by respons e categories rathe r than the 

p os iti on of re sp ons es on t he Treatmont Vide otape . The numb er of 
res p onses given by the model was not s o  great th2t the subj e cts 

forgot the catego� of re sp onse that was prai sed when t he p rai se 
was n ot at the end of the sequence . 

Alternat e clas sifi cations . In add iti on to using the 

C oding Schedule,  two alterna te methods of clas sifying the data were 

examined in an att empt t o  dem onstrate other ways of detecti ng a 

treatment effect . 

It was hyp othesized that m ore matches would occur with 
c ollapsed categories when c anpared t o  the number occurring with 

the s ix categorie s of the C oding Schedule . S ince the subj e cts would 
be better able t o  s ort out the modelling s timuli ... if . fewer categories 

were represente d  and if' c ategorie s were s imile.r t o  thos e identified 
by subj ects ,  it seemed that a greater treatment effect should appear 
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whe n e ithe r o f  two c ollapsed sche me s  we re e m ployed . H owe ve r, 

the initial method of classifying su bj e cts as ma tching or not 

matching the praise d category of re sponse a ccordi ng to the Coding 

S chedu le ,  was fou nd to be more e ffic ie n t at d e te cting the trea tme nt 

e ffe ct than the alternate me thod s. The a lterna te me thod s of 

classify ing the d ata d id not aid i n  illum ina ting the tre a tme nt 

e ffect. 

The se r e sul ts may ha ve oc · urre d  b eca use an a mount of data 

was los t  w hen th e  ca tegories we re co mbined . That is, wit h  colla psed 

categories, some su bje cts we re e limina ted from a naly sis be cause their 

base line me asure cor re sponded t o  the praised cctegory or be cause they 

had observed a n  unp opu la r  cate gory of answe r ( Eva luatio n) be ing 

praised . A sma lle r N made it more d ifficu lt to de te ct a tre atme nt 

effe ct if it was pre se nt (Type II e rror) . While the re su lts d id not 

imply su pe rior i� in c lassify ing with the collapsed sche me s, the 

possibility o f  Typ e I I  err or sugge sts furthe r inve stiga tion of 

alter native scheme s . 

Le arn er Cha rac te ristics I nflu e ncing Lea r nin� 

Be side s co ntrolling the stimulus ma ter ials and th e  e xpe r ime nta l 

enviro nment, it wa s possible to invo stig� te a nu mber of learner 

" characte ris tics" to de termine their effects on the amou nt of learn ing. 

The followi ng que stio ns de aling with le arne r chara cteristics were 

inve stigate d :  

( i) Was a ware ne ss o f  co ntinge ncies o f  re inforceme nt a 
factor which influe nced the a mount o f  vicar ious 
le arning? 

( i i) W as move me nt from a base line me asure char acteristic 
o f  subje cts an swer ing the E mpathe tic Q ue stion? 

( iii) Was co nsiste ncy of r e sponses for b 0 th the Personal 
and Em pathe tic Q ue sti ons cha ra cter is tic of su bje cts? 

The se characteris tics will now be d iscussed according to ho w they 

influ e nced the amoun t o f  le arni ng . 

Awar e ne s s. Awareness of continge ncie s of rei nforce me nt 

was not re lated t o  t he amcu nt of vicario us re inforce me n t. Th:l. t 

is, the desired c ate gory of r espons e  w as so me time s str e ngthe ned 

without the subje ct be ing a ble to state the pr aise a nd t he type 

of re sponse w hich had bee n pr aised . In agreeme nt wit h re se arch 



such as  that by Binder, McC onnell , and S j ohom ,  1 957 ; Ditrichs , 
Simon and Greene,  1 967;  Greensp oon, 1 955 ; Krasner, Weiss , and 
Ullman, 1 959 ; and Ryan and Krumboltz , 1 964, the prGsent study 
lended supp ort t o  the contenti on of learning without awarenes s .  
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Results from the Empathetic Question als o tend t o  discredit 
awarene s s  as an influ ential c haracteris tic . That is,  subjects 
chos e not to answer t ho Empa thetic Que; sti on by stati ng that they 
had n o  idea as t o  h ow the model would answer the questi on "Can y ou 
tell me ab out the film?" . If awareness i nfluenced the vicari ous 
re inforcement, sub je cts who were aware of the conti ngenc ies of 
reinforcement would have been exp ected t o  r esp ond to th e Empathetic 
Questi on with a resp ons e s imilar t o  that vrhich was praised . Although 
6Z',k of th os e  who an swered the Empa thetic Questi on were labelled a s  
being aware,  only 38}b of that 62 %, or about 24-% of the aggregate , matched 
the Praised Model Respons e . More oever, 59/& of th os e who were declared 
aware did not answer the Empathetic ques ti on. Therefore , i n  the pres ent 
study, awareness as defined herein appeared to be unre lated t o  answering 
the Empathetic Que sti on . 

N onethe les s , the other s ide of the debate pr opos es that there 
can not be le arning without awareness . S ee for example Dulany, 1 961 ; 
Krieckhause and Eriksen, 1 960 ; Levin, 1 961 ; Matr.J.raz z o ,  Saslow, and 
Pareis , 1 960 ; S pielberger and DeNike , 1 962 ; and Tatz , 1 960 . These 
studie s suggest that r esults showi ng learni ng with out awareness are 
attributable t o  an inability t o  detect the awareness becaus e of 
insens itive instruments . This c ould be true of the present s tudy, 
although every �ttempt was made t o  give opp ortunity to subj ects to 
state awareness >)f c o ntingenc ie s . The learning without awarene ss 
result c ould ste m  from the fact that the m odelled stimuli were t o o 
c omplex for the s ubje cts t o  verbaliz e a ll they observed ; they were 
therefore unable to state the phenomena m ich affe cted them . It 
app ears that fewer categories of answers given by the model may alter 
the results . With fewer categori es ,  t he  subje cts would have a 

greater chance of discriminating between t he  types  of a nswers that 
were prais ed and were not ;  that is , th ey would be c ognizant of t he 
critical res pon s e  categ ory m ore quick� . 
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Mov ement from bas eline . The dab . sh owed that answering 

the Empathetic Ques ti on was indep endent of whether th e s ubj ect 

changed from he r  Baseline Resp ons e Category when answer ing the 

first que s t ion . Stayi ng with the Bas eline Resp ons e Cate g ory ,  

changing t o  the pr aised resp onse category, or changing t o  any 

other resp onse cat eg ory f or the first question did not influenc e 

the answering of t he se c ond . Predicti on conc erni ng the answering 

of the Empathetic quest i on c ould n ot be made on t he bas is of a 

subje cts ' predisp ositi on t o  bas eline measures .  

C onsistency . On an empirical bas i s ,  it was expected that 

th ose wh o matche d the ir Bas eline Re sp onse Cate gory, the praised 

c ateg ory, or some other category when answerin g  the Pers onal 

Que stion would als o d o  s o  wre n ans wering the Empathetic Questi on . 

Although the model ling stimuli had bee n  cons tructed to provide a s  

much s imilarity E'. S  p os sible between the m odel and s ubjects , the 

expe ct ed results di d n ot oc cur . Bandura ( 1 969) states that 

" ident ifi c ation" with the m odel is imp ortant i n  determining the 

amount of vicari ous learning . I n this same vein, the lack of 

exp ected results c ould s tem from the fact thnt subje cts did n ot 

readily i dent ify wi th the model . Other reas ons n ot investigated 

in the present study ,  c ould als o contribut e t o  the results . F or 

ins tan ce ,  subj ects c ould have hist ori es of bei ng rewarded f or 

givi ng .di fferent type s of answers t 0  s imilar quest ions aske d 

adj acent t o  one an other ( the questi ons under investi gati on here 

were s imilar and adjacent t o  one an other) , sinc e  t here · i e  an 

increased probabi lity that one of the tw o answers ie c orrect and 

could b e  rewarded . 

G oing on the as sumpt ion that sub j e cts interpreted the 

Pers onal Question ( re sp onding f or themselves ) nnd the Empathetic 

Quest i on ( re sp ondin g f or the model) as being s imilar, it was 

expe cted that thei r resp onse cat e gorie s w ould be s imila r for b oth 

questi ons . This was n ot s o  •. Once again it appeared that s ubje cts 

were not influenced by the s imiln ri� betwee n the quest i ons or by 

the s imilari� between thems elves and the m odel . It appeared that 

subj ects perceive d the two que sti ons as being c ompletely different 

and resp onded t o  them in that light . 
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Past reinforcement hist orie s were pe� more influential in that 

they oay have been rewarded f or givi ng different types of answers 

t o  similar questi ons . 

Summarizing the findings concerning learne r characteris tics ; 

( i ) awareness  of c ontingencie s did not influence the amount of 

v icari ous learning ; ( ii ) movement from the baseline mea sure was 

not chnracterist ic of those who answered t he Empathetic Questi on ;  

( iii ) consistency of re:sponses wa s  n ot characteristic of th ose wh o  

a nswered the Empathetic questi on . If specific learner characteris tics 

were affecting the am ount of learning and the oc currence of answers 

t o  the Empathetic Questi on, they were not the ones examined . 

One of the limitati .ms of reinforcerocJ nt the ory is th e difficulty 

in investigating all variables which may the oretic ally influence 

learning . F ar  instance , answering que sti ons similar to the Empathetic 

Que stion,  i . e .  answering for othe rs , may not have been  previ ously 

rewnrded . However, answer ques ti ons s imilar to  the Pers onal Questi on 

probably have been rewarded previ ous ly . Such his torie s  may influe nce 

the results of the present study . 

Experimental Implications 

Stimulus and learner ch::tracteristics manipulated in the 

present investigation have certain broader experimental imp licati ons . 

S ome of t hese implicati ons were d erived from the developmental nature 

of the pres ent investigati on . F lexibility in the deve l opmental 

stages allowed modificati ons of the materials and expe rimental 

procedures . These modifications included a lterat i ons of ( i ) the 

forms of questi on used ; ( ii ) the age of subjects ; and ( iii ) the 

experimental design . 

The i nitial short-answer c ompletion and multiple-choice 

items elicited many types of respGnses from subj ects . H owever, 

because it was desirable  t o  obtain s ome measure of spont aneous 

answering b ehavi our in order to attribute l earning to the praise 

rather than to t he specific ques t i on asked, open-ended questi ons 

were subsequently employed . Thi s  precluded the study of direct 

reinforcement and the directi on turned t oward vicari ous 

reinforcement . 
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Nevertheless ,  it  may be p os sible to use  n greater variety 

..::f item forms than th ,;se employ�d in the present experiment . T o  

determine the effect ·:>f prai se en answering beh-3.vi our , subj ects 

c ru ld be asked short-answer or multiple-choice qu estions representing 

all types of c ognitive skills f or a baseline mea sure . Then praise 

c ould be  giv en f or an swers to  c ertain types of ques ti ons .  A final 

measure of th e treatment e ffect c ould be obtai ned by aski ng open-ended 

que sti ons . This type of ques ti oning may, in fact ,  be more related 

t o  the n ormal classroom s ituat i on where both short-answer , multiple­

choice ,  and open-ended questi ons are asked . Vicari ous l earning of 

the above situation c ould be tested by questi oning the 

subjects who watche d t he praise of others . 

Als o related t o  t he que sti ons employed i n  the pres ent work, 

it appe ared that subje cts reacted differently to the Empathetic and 

Pers onal Ques tions , i . e . fewer resp onded t o  the Empathetic  Questi on . 

A subje ct ' s  affiliation wi th tre model and awareness of c ontingencies 

of reinforcement nay be influenci ng this re sult . As previously 

discus sed,  improved measures of aware ness may show awareness  of 

c ont ingencies t o  be characteris tic of th oo e  who answer que sti ons 

such a s  those as the Empathetic Que sti on . Also ,  mode l characterist ics 

ne ed furth er explorat ion to  determine salient factors whi ch would 

influence answers t o  que sti ons similar t o  Empathetic Que sti ons . 

I nitial�· there was flexibility in th e age of subj ects used 

in the p resent s tudy . Old er subj e cts were s ane times found t o  

answer high level answers at the expens e of l ower level answers and 

were, therefore, unsu itable f or t he purp oses intended. However, if 
c ognitive skill was manifested by s ome behaviour which would not 

sh ow this c eiling e ffect , older s ubjects c cu ld suit ably be used in 

s imilar expe rimental s ituations . 

r.1are over, the devel opmenta l work permitted the flexibility 

t o  design an experimental si tuati on for the examinati on of vicari ous 

reinf orcement . S ince most vicarious reinforcement studie s have 

dealt with classroom maintenanc e behavi our, t here were few guideline s  

for the constructi on of a s ituati on that would al low f or the 

examination of cognitiv e  skill a s  manifested b,y answering behavi our . 

The experimental s ituati on its elf was so  arranged as t o  attribute a 
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substant ial amount of' vicarious learning t o  the prais e on the 

vide otap e . Thi s ,  of' course, g oes on the assumpti on that all 

other variable s were c ontrolled so that any strengthening of the 

desired answering behavi our c ould be attributed t o  the vicari ous 

prai s e . lf  other independent variable s c oula be sh own t o  

influence the learning, then they would als o  be identified a s  

vicarious reinforcers . A vide otaped model in a c ontrolled 

situati on similar t o  that used in the present investigati on c ould 

be used to test the ef'fectiveness of' these other P-reinf'orcers . 

In the present s tudy, the small number of subj ects used t o  

test the effects of varied intensity and p ositi on of pra ise limited 

the c onclusi ons which c ould be drawn . Therefore , additional work 

is ne eded t o  investige.te s alient characteri stics of the stimuli 

obs erved by subje cts . Additionally, the strengthening of answering 

behavi our as a manifestat i on of' c ognitive skill imp� that other 

manifestati ons , precisely defined by overt behaviours,  may als o  

b e  affected by vicarious reinforcers . 

Furthermore, the expe rience wi th the Taxonomy in the present 

study implies that researchers should caref'ully investigate the 

Taxonomy in light of their own research problem t o  determine its 

suitability.  

F or the present investigation, a modific ati on of the 

Taxonomy was f ound t o  be more satisfact ory than the Taxonomy itself. 

Although this d oes n ot totally discredit the use of the TaxonO!I!.y, it 

dce s imply that indis criminant use of it may be undesirable . The 

Taxonomy appears to be useful for c lassi�ing objectives according 

to t heir c ognitiv e  level,  although the levels may not be strictly 

hiararchical . Answers c orre sp onding to questi ons for spe cif'ic 

obj ective s  m� n ot neces sarily represent a true hierarchy of an swers . 

The clas sification of answers is t o o  subjective and dependent up on 

individual pas t  hist ories t o  validly use the Taxonomy f or their 

class ification .  
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Educe.ti onal Implications 

Alth ough the experimental situation was somewhat removed 

from what is general� found in classrooms and the sample was 

limited to teenage girls, a certain amount of useful informati on 

was obtai ned . 

First, if teachers aim to increase cognitive skills as 

an educational goal, it is helpful to know some of the stimuli 

which can potential� i nfluence those skills . The present 

stuqy showed answering behaviour as it was influenced by 

vic arious praise . Although d:ii'ferent manifestations of 

cognitive skill may be under scrutiny by teachers, the present 

study implies th9.t they might attempt to define the reinfcrcers 

which can be used to strengthen the desired skill . The fact 

that prai se was an effective rei nforcer in the present study 

served merely to confirm previous research and teachers ' experiences . 

Horeover, the present work implies that when teachers 

struggle to elicit s pecifi c responses from s tudent s,  they might well 

try "modelling" as a technique to hasten the operation . Students 

can learn a great varie� of behaviour vicariously. These behaviours 

range from attending to work to  answering questi ons in specific ways. 

Within the modelling framework, the specific characteristics of the 

observer and model students would need to be examined to determine 

effective models for specific students . 

In keeping wi th the aim of the present investigation to 

determine if cognitive skill could be shown to be influenced by 

vicarious reinfar cers, the experime ntal setting allowed the necessary 

controlled situation but took a step away from the normal classroom 

situation . Thus, although strict control w as maint ained, the 

situation may not be entire� generalizable to the normal classroom 

situati on . The teacrer does not have control over the en tire 

spe ctrum of reinforcers available t o  students in classrocms. For 

this reason teachers should look at the signific ant results and 

remember that such significance may not necessarily be evident in 

classrooms . However, if students are told the types of cognitive 

skills and these ski lls are demonstrated by " models" even more 

efficient learning may occur than that illustrated in the present 

study. 
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General Implications 

The results of the present investigation imply that , in 

general : ( i ) vicari ous reir�orcers control a much broader spectrum 

of behavi our than research shows ; ( ii ) operant c onditi oning is  

a slow process that can be  hastened by modelling ; and ( iii ) classroom 

verbal interacti on may be influenced by vicarious reinfarcers . 

will be dis cus sed in trnt order .  

In an  attemp t t o  add to  the general research concerning 

vicari ous reinforcement,  t he  present s tudy focused on c ognitive 

The se 

skill as manifested b,y answering behavi our . Research has als o shown 

quest i oning behavi our to be influenced by vicarious reinforcement . 

(See  f or example Krumboltz and Schroeder, 1 965 ) . It appears that a 

greater varie � of cognitive s kill than has been investigated .ie 
under the control of vicari ous reinforcers . Additi onally, cognitive 

skills that are readily manifested may a ls o  be under the control of 

direct reinforcers . Although the answering behaviour of the present 

study oc curred t oo infrequent� to investigate the operant control 

of such behaviour, others have shown c ognitive skills t o  be inf luenced 

so (S ee for example Goetz and Baer, 1 973 ) .  
However, i t  s hould be noted that operant c onditioning 

techniques, i . e .  direct reinforcement of successive approximati ons 

to the target behaviour , i s  often an inefficie nt me thod of modifying 

behavi our . As was f ound in the present study, a model can pr ovi de 

consist ent clues which can as sist  the learner whon des ired behavi our 

has l ow frequenci es . 

Besides relating t o  research and the ory dealing with vicarious 

reinforcement , the present investigati on i s  related to the the ory of 

classroom verbal interactions . As Nuthall ( 1 971 )  points out , students 

m ost often listen to a question-answer exchange between t he teacher 

and s ome other s tudent ; and the covert questi on-answering done by 

the observer is  the prime determiner of the learning that t akes 

place in the observer. 

Nuthall ( 1 971 ) suggests that , becaus e of feedback to  the 

participant being observed, the observer is like ly, if given the 

opp ortunity to speak, t o  resp ond with an an swer which is "thought 

to  have the correct cont ent and form ( p .  1 2 ) " .  Additi onally, 

/ 
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he suggests that s ome af the c omplexities of i nformati on available t o  

the observers include : ( 1 )  the precision of the informati on 

available t o  the observers - is it clear what responses a re acceptable 

as cor rect and which are not ; and ( 2 ) the length of the que sti oning 

leading up t o  inf orma ti on about the correct response - what is the 

prop ortion of c orrect responses . These c omplexities are s imilar 

t o  thos e discus sed by Bandura ( 1 969). 
Although c overt que stion-answering as put f orth by Nuthall 

( 1 971 ) is difficult t o  measure , the present study did illustrate 

manifestations of learning from observing , supp orting his theory, by 

operat ionalizing c ognitive ski ll as  overt answering behaviours . In 

spite of the c omplexities ae suggested above , the present investigati on 

was able t o  illustrate th e operation of vicarious reinforcers in the 

strengthening of c ognitive skill .  Nuthall ( 1 971 )  also alludes t o  

the operati on of vicarious reinforcement when he states , "If the observed 

resp onse matches the observing subject ' s own, then the teacher reaction 

has a direct reinforcing effect on the processes involved in oonstructing 

the c overt resp onse ,  ( p .  20) : : . 

Limitations of the Study 

From the results of the present investigation, it was c oncluded 

that vicari ous praise does strengthen specified answering behaviours , 

illustrating t he vicarious reinforcement of c ognitive skill . The 

order of the model ' s resp ons es and changes in intensity and p osition 

of the vicarious pr aise did not s ignificantly affect the amount of 

vicarious learning and it was not necessary f or subj ects t o  be aware 

( as measured presently) of the contingencies of reinforcement for 

them t o  be influenced by the prais e . Although these c onclusi ons 

c ould be dravm from the results , certain l imitati ons of the s tu� 

g overn the generalizabili� of the results . 

These limitati ons will be discussed in the followi ng order : 

( i ) the experimental setting; ( ii) the s ample used ; ( iii ) the 

s ize  of subsamplea; ( iv) the classificati on s cheme , ( v) the 

representati on of c ognitive skill ; and ( vi ) the nature of the 

data . 



Experime ntal sett ing . Although Krumb oltz and Thoresen 

( 1 964) r ound individual and gr oup settings equally effective 

1 43 

when exp l oring lear n ing t hr ough direct and vicarious reinr orcement , 

and a lth ough it is sometimes neces sary t o  c ompartmentali ze var ia bles 

for close examinat i on ( Skinner , 1 974) , it is  often des ir able t o  

stu� e rfects under c ondi ti ons mor e  repr e s entative or th os e t o  

which the s tudy will be a pplied ( See Snow, 1 974) . The r estr ictednes s  

of the s etting or the pr esent s tudy s omevmat limits its genera.liz ability 

( the r esults may not be typical of all cla s sr oom s ituat ions ) although 

it was p os sible to c o ntr ol cer tai n var iables in order to obtain a 

cl ose investigati on or vicari ou s  pr aise . 

Limit ed s ample . In or der t o  contr ol for unwant ed variance 

which c ould occur by us ing sub j e c ts of b oth s exes nn d in or der to 

have as much similar i ty  as p os s ible between the �ode l a nd the sub j ects , 

b oth a remale mo del and female subj e cts wer e  used . Thus , the data 

may be r epr esentative of subje cts watching a sa me- sex m odel but this 

c ann ot be determined until similar data fr om male subje cts imtching 

a male m odel are obtained . Additi ona lly ,  t he data suggest that the 

effect w ould be func ti oning far b oth male and female subj ects r egardles s  

of the s ex of the model but further work w ould be ne eded to  sh av this 

expli cit� since the natu re of the task may be sex-relat ed and may, 

the re r ore , alter the amount of learning oc cur ing with males as c ompar ed 

t o  females . 

The a ge or the subj ects , 1 5 t o  1 6  year s , may a l s o  limit the 

generaliz abi lity of the data . Students of dif ferent ages may react 

dir fer ent� to the m odelling s ituati on as r epres ented in the pr es ent 

s tudy . 

Small s ubsample siz e . A lthough the sample s iz e  or 30 was 

calculat ed to  be reas onably sufficie nt for detecting a n  experime nt al 

effec t ,  the us e of addit i onal v olunteer subj ects in alterati ons of 

the or i ginal design r e sulted in interesting but weak t es t s . F or 

instanc e ,  the chan� in inten s ity or th e  pra is e  did not pr oduc e 

s igniri cant re sul ts (more int ense praise did n ot pr oduc e m ore matc he s  

with t h e  Praised M od e l  Respons e than les s i ntens e pr ais e) . The 

null hyp othes i s  that b oth types of pr aise ( m ore a n d  less int ens e ) 
were e qually errective c ould n ot be rej ected based on the data . 
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H ow ever , the r esults may have oc curre d b e caus e the effect exis ted 

bu t c ould n ot be detec ted (Typ e II error) becau se of the S1nall N . 
Inc reasing t he subs ample t o  inves tigate the i ncreas ed. inte ns i ty 

of p rai s e  w ould result in a m ore p owerful te s t  and m ore c onvincin g 

c onclusi ons . Large r s amples are al s o  ne eded t o  investi gate m ore 

fully the change in p os i ti on of the p ra is e a nd alte rna t" c la s s ificat i on 

s cheme s . 

The u s e  of addi ti onal v olunteer subje cts in alterati ons of the 

original des i gn pe rmit ted effi c ient us e of v olunteers sinc e  on� 30 
were oo e ded f or the original tre atme nt s . H owovGr , t he small 

subs ample s used in alterat i ons limi ted t he p ower of th e t e s t s  and ,  

there fore , t b.G  resul t s . 

C a tegories of an swers . A lth ough the C oding S chedule appeared 

to be ide al for us e in the present inve stigat i on ( pr oduci ng m ore 

cons ist e nt c odi ng t ha n  the Taxon omy) , it may have limited the study 

t o  s ome e xt ent . F or instanc e ,  n one of the subj e cts in the pre s en t  

study were a b l e  to s t ate a ll s ix  typ es of answers given by the m odel . 

This may have affected t heir chances of bei ng declared aware of th e 

c ontingenc ies of reinfor cem ent - being unable t o  s tate all categ ori es 

may have limit0d thei r c hances of ac cur ately st ating the type that 

was prai s ed . With a fewer m.obor of categorie s ,  the effect of the 

vicari ous p rais e may b e  stron ger s i nc e  a nub j e ct ' s atte nti on is 

m ore l ike ly to be dir ected t o  the prai sed cat e g ory of resp ons e ; 

and m ore subj e cts may b e  judged aware of th e c ontingencies of 

reinforcement becaus e of less c omp lex m odelling stimuli . 

Representati on of c ognit ive skill . The purp o se of the pre s ent 

s tudy was t o  show the effects o f  v ic ari ous reinforceme nt of c ogni t ive 

skill as e xemplified qy answerin g  behavi ours . Thi s was achieve d ,  but 

as dis cu s s ed above ,  the results m ay have been m ore conclus ive had a 

fewer number of categories of answers been u s ed . Additio nally ,  

research u sing other repres entat i ons o f  c ognitive s kil l  would b e  

ne c es s ary t o  add s trength t o  the the ory of v icari ous re inf orcerre nt 

of c ognit iv e  skill . The c ognitiv e s kill s trength ene d i n  the pre s ent 

study i s  l imited t o t hat exemp lifie d by an swering behav i our s . 
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Frequengy __ data . The data collected in the pres ent investigati on 

were af a frequency nature, limiting thG statistical tests which c ould 

be used to detect the experimental effect t o  nonparametric ones . 
S tr onger statistical tests can b e  used if data are ordinal,  with a 
ranking between c at egorie s ;  or interval, with equal scale ·di stanc e  

between values which represent the manifestati ons of the dependent 

variables .  

As suggested ab ove , if different representati on of c ognitive 

skill are used or different classificati on scheme s are used for a nswer ing 

behavi ours , it would be advantage ous if t he data were ordinal or i nterval 

in nature . That is , the manifestati ons of cognitive skill would ideally 
be on a scala from zero t o  the total number of skills , with equal 

dis tance between each of the skills . At the ve� least,  the 

manifestati ons of cognitiv e skill c ould be ranke d from lowest t o  highe st . 

Had the Taxonomy been a true hierarchy,  it would have gone turther 

t owards this c ondi tion than the C odi ng S chedule . With ordinal data , 

matching a speci fic cognitive skill would be most desirable but m ovi ng 

t oward the c ognit ive skill would als o be  denonstrati ng a treatment 

effect . With interval data,  not only the relative directi on of 

movement, but th e  distanc e along the s cale c ould be  analyzed . More 

p owerful parametric statistical procedures c ould then be us ed t o  
determine whether a treatment effect exis ted . 

Implicati ons for Further Research 

It can be s een from the preceding discus s i on of r esults a nd 

limitat ions that certain alterat i ons of t he present inve stigati on 

would add to the v olume of research dealing with vicari ous 
reinfCir'cement . The f ollowing suggestions for furthering the 

explorati on of t he vicari ous reinforcement of c ognitiv e skill are 

n ow summarized : 

1 .  The use  of more natural cla ssroom s ett ings t o  show the 

op eration of vicari ous re inf orcers in  clas srooms is des irable . 
This , of c ourse ,  would not allow for clos e  control of the m odel and 

subje ct characteris tic s , but would i llustrate the operati on of 

vicari ous reinforcers in natural settings with many c ompeting 
stimuli . 
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2 .  Investigat i ons of s pecific chara cteristics of the 

m ode l and observers are desirable in order t o  expl ore more cl osely 

the effects whe n usi ng m odels and obs ervers of b oth sexe s and t o  

explore the effe cts of vicari ous prais e on subj ects of different 

a ges . Addi ti onal measures of obs ervers 1 characteris tics such as 

dependency and oxtrovors i cn w ou ld add t o  thG kn owledge of type s of 

observers tha t arc likely to b e  i nfluenced by vic ar i ous praise . 

3 . Investigati ons of spec ific characteris ti cs of the 

m odelling stimuli with suffi c iently large s ample s t o  all ow f or a 

m ar e  p owerful tes ts are desirab le . In thi s mnnnor the influenc e 

of more intens e  pr ais e and different p ositi ons of the prais e c ould 

be inve sti gated in more detai l . Additionally, different types Qf 
p otential re inforcers c ould b e  investigated . 

4 . Othe r repres entati ons of c ognitive ski ll , i nc ludi ng fewer 

categories of answeri ng behaviours , c ould be formulated t o  demons trate 

th e generalized the ory of vi cari ous reinf orce� nt . The se 

repres entati ons of c ognitive skill c ould be arranged s o  they supply 

inte rval data i n  order that m ore p owerful statistical tests c ould 

be us ed . 

Summary of the Experimen� 
Be caus e of t he devel opment al nature of the s tudy, a final 

summary may help to provide a t otal pi cture of the experimental 

p orti on of the present inve st igat i on . The study was c oncerne d wi th 

effects of direct a nd vicarious reinforcers on c ognitive s ki ll 

operati onalized a s  sp ecific answ8ring behav i ours . Bandura 1 s  ( 1 969) 

desc ript i on of reinforcement pr ovided the main the oretical back­

gr rund . 

C ognitive skill , exemplified by answering behavi ours , was 

dimensi onalized by a modificati on of tre Taxonomy of E ducati onal 

Objectives ( Blo om ,  1 956) . The modified class ification s cheme , 

referred t o  as the C odi ng S chedul e ,  had six categ ories of c ognitive 

skil l  a s  summariz ed below :  

1 • Factuali zation - memorizat i on 
2 .  C ompre hensi on - inference 
3 . Unders tanding - inferenc e plus s upp ort 
4 .  C onj e cture - speculati on 
5 . Applicati on/Us age - s tatements of effect 
6 . Evaluati on - judgmental statements 



It was hyp othe s i zed that the p ra ised cat eg ory of an swer 

would be strengthene d  for b oth the p artic ipant ( by dir ect 

r einf orcement ) and t he observer ( by vicarious re inf orc eme nt) . 

Be caus e of tr..e l ow  operant leve l of s ome c at egorie s of 

resp ons e from partic ipant s ,  and to a l l ow f or tho manipulati on 
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of the s p e ci fic c�t eg ory of answer which was p r ovided a nd prai sed, 

a model was used . Additi onally ,  the g odel was vide otape d  t o  

allow f or t he exact replicati on of t he m odelli ng st imuli f or each 

sub j e ct . The use of the model di d n ot ,  h owever, all ow f or th e 

expl orat i on of direct reinfar cers s i nc e  the model f oll owed a 

s cri pt givi ng predetermined res p ons es . 

The model and 53 subj ects w e re fi fth-f oro gi rls , aged 

fifteen to s ixtee n ye ars . Afte r watching a videotape of a 

model givi ng answers c orresp ondi ng to al l s ix cat egorie s of the 

C odi ng S chedule , wi th n o  praise g iven for any category of answer, 

a bas eline measure of subj ects ' a nswe ring behavi our pri or t o  t he 

experime ntal treatment was taken . I n  t he treatment s  wh ic h 

followed , e ach subj e c t  watche d a m odel givi ng an swers which 

c orresp ond e d  t o  eac h of the six categorie s of the C odi ng S chedule . 

I n  thes e Treatment V ide otap e s ,  t he m ode l was prais ed f or one 

specific c at egory of answe r . The m odel ' s an swers were all in 

resp ons e t o  ope n- ende d que sti ons and were bas e d  on the c ont e nt 

of a f i lm ,  Reflect i ons on Time (Encycl opaedia Britanni ca 

Educat i onal C orp orat i on ,  1 970 ) . 
In order t o  detect a treatment e ffect, t he  bas e li ne measure 

( implyin g s ume preliminary mea sure of c o gnitive skill ) was c cmpared 

t o  the measure taken after a s ubj e ct wat ched the sele ctiv e praise 

of the m odel ' s an swers on the Tre atme nt Vide ota pe . The s e  m&asures 

taken aft er th e Tre atme nt Vi deot ap e wel:!e de rived from open- ended 

ques t i on s . Sub j ects were a sl<B d  one questi on t o  determine t he 

type of a ns wer they gave t o  a question s imilar t o  that a s ke d 

of the m odel on the videotap e s ,  ( referred t o  a s  the Pers onal 

Que s t i on ) , one que s t i o n  t o  determine the type of answer a sub j e ct 

gave whe n answering f o r  the m od e l  ( referred t o  a s  the Empathet ic 

Ques ti on) , and ot he r  que sti ons to determine s ubj e cts ' awar enes s  

of t he conti ngenc ies o f  re infor c eme nt . 



The data were analyz ed ac c ording to t he exact probab i l i� 

of subj ects mat ching t he category of answer that was prai s e d  on 

the Tr eatment Vid e ot ap e and ace ording t o  chi s quare analys es 

where the exact probabilitie s c ould n ot be calculat ed . 

I n  summa� the re s ults s h owe d : 

1 • Subj ects gave an swers of s ome cat egories more 
often tha n others whe n no pr ai se was given t o  
the mode l .  

2 .  The order of pres ent ati on of th e m odel ' s answers 
did n ot  affect those of the subj ec t . 

3 .  Sub j e ct s  matched t he p raised c ategory of res p ons e 
m ore often tha n expe cted b,y chanc e a l one . 

4 .  Changes in intens i ty a nd p os iti on of p raise did 
not pr oduc e grea ter treatment effe c ts . 

5 . S ub j ects b oth aware and unaware of the c ontingencie s 
of reinf orcement were e qual � likely t o  match 
th e p rais e d  categ ory of resp ons e . 

148 
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Level 

Short-Answer C omple ti on Items Arrenged 
Ace ordi ng to Their C ognitive Lev�l of 
tho Tnxonoqy of Educati onal Objectives 

·-

Item 
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----------+-"·' -�- ---- -·· 

1 • Knowledge 

2 .  C omprehens ion .  

I 

D oes the f ilm define t ime? 
What are s orne of the rhythms and patterns of 
tine that primitive man rec ognized? 
What was t he film ro out? 
Name a c l ock of nat ur e .  
H ow i s  time exp lored on ge ological 
explorati ons? 
What evidence of tine is supplied by nature? 

Explain what is meant by "A tenth of a 
sec ond is a preci ous c anmodity . " 
What does thi s cross-sect i on of a tree 
say ab out the year c arresp onding t o  th e 
indicated r ing? 
Explain what is meant by "The past and 
present exis ting at th e same time • 11 

Give examples of obj ective time as indicated 
by the filrJ .  
Give examples of ge ological time as 
indicated by the film . 
Give examples of subj ective tine ns 
indicated by the film . 

----------------�j ________________________________________ ___ 
3 .  App licati on If you were exploring a new land, how could 

y ou determine the a ge of the land? 
Show how a day may s eem l ong to one p ers on 
but sh ort to another . 
Apply the princ iples i n  the film t o  define 
time . 
If there were no c locks ar ound, hvw might 
you determine t he approximate time? 
How could you use a tree to determine 
s tme thing about th e year 1 950? 
If you wanted t o  know the exact time , would 
y ou c onsult a wristwatch, cesium cl ock or 
sundial? 



Level 

4 .  Analysis 
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Short-Ans�r C ompletion Items o ont . 

Iteo 

I dentify scenes  in the film that illuetrate 
the importance of time in m odern man ' s life . 
Identify scenes in the f ilo that illustrate 
the relativity of time . 
Identity scenes in the f ilm that illustrate 
the constancy of time . 
Identify s aenes in the f ilm that illustrate 
Qan' s awaren&ss of time . 
Breakdown the content of the film int o  its 
main ideas . 
Identity scenes and script of the film that 
indicate the imp ortance of t ime  t o  e arlier 
primitive man . 

5 . Synthesis Propose a statement about the end of time . 
Propose a s tatement ab out why you thin.ls: 
tLme is an important phenomenon . 
How could you plan an experiment to s how 
the relativity of time? 
Propos e a statement about the imp ortance 
of tine in the life of an African tribesman . 
How could you plan an experiment t o  sh ow 
the importance of time in modern man ' s life , 
briefly? 
H ow could you plan an experiment to sh ow 
the inc ons istent quality of time? 

--·- �-·--- --- - - ·-··--·--· -"-··-- - ·-- - - �-- ---

6 . Evaluati on Evaluate the us e of the flashback in the 
film . 
Evaluate the effectiveness of the narration 
of the film . 
Evuluate the adequacy of geological 
oxplorati ons for determining time . 
Apply your own values t o  evaluate the filB . 



Subject 1 • 

Short-J�.nswer Items as Originally 
Ass igned t o  Subjects 

1 .  Whid1 is more accurate ,  a ces ium clock or sundial? 
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2 .  Paraphrase the expression "The clock of time is wound but once . "  
3 .  Draw a graph t o  show man' s place in the wo rlu of t ime . 
4 .  Identi� scenes in the filo that illustrate the unknown qualities 

of time . 
5 .  Define t ime  in y our own wo rds . 
6 . Evaluate the statement tha t "Time is as c onstant or variable as 

one makes it . "  

Subject 2 .  

1 • Does  the f ilm clefi ne time? 
2 .  Explain what is r�eant by "A tenth of a s ec ond is a previous c anrc-edity . " 
3 . If y c:u  were exploring a new land, how ooulcl you dete:nnine the age 

of the land? 
4 .  Identify scenes  in the film that illustrate the importance of time 

in modern man ' s life . 
5 .  Pr op oo  e a s tatement about the end of t ime . 
6 .  Evaluate the us e  of the flashback in the film . 

Subject 3.  
1 • 

2 .  

4 .  
s .  

6 . 

D oo s  the film clefi ne tirre? 
Evaluate the s tatement "Time is as constant or variable as one 
makes it . "  
What does this cross-section of a tree say ab ru t __ the 
year c orrespondi ng to the indicated ring? j;'gl�J Propose a statement ab out the end of time . �� 
If you were exploring a new land, how could you cletennine the age 
of the land? 
Ident ify s cenes  in the film that illustrate the relativity of time . 

Subject 4 .  
1 .  Explain what i s  meant by "The past  a nd present existing at the 

same time . " 2 . Evaluate the effectivene ss  of th e narration of the film . 3 .  Prop oo e  a statement about my you think time is an important 
phenomenon . 

4 .  Show how a day may seem long to one person but sh ort t o  another . 
5 .  Give example s of obj ective time as indicated by the film . 
6 .  How could you plan an experinent to sh OW' the rela tivity of time . 
7 .  Identify scenes i n  the fi lm that illustrate the c onstancy of  time . 
8 . Identi� scene s  in the film that illustrate man ' s awareness of time . 
9 .  Apply the principles i n  the film t o  defi ne time . 

1 0 . Which is more accurate,  a cesium cl ock or sundial? 
1 1 . What are s om e  of the rhythms and patterns of time thA.t primitive man 

reo ognized" 
1 2 .  Paraphrase "The cl ock of time is wound hl t once . " 
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S hort-Answer Item s  as Originally Ass igned _c ont . 

Subje ct 5 .  

1 .  Expla in what i s  meant by 8A tenth of a s e c ond i s  a p recious c ommodity., ;  
2 .  Ident ify scene s  in the film that illustrate the unknown qualities 

of time . 
3 .  Evalua te the use of the flashbacks in the film . 
4- .  H ow o ruld you plan an experiment t o  sh ow the imp orta nce of time 

in modern man ' s l ife . 
5 .  I f  the re were n o  c l ocks ar ru ncl, h ow  migh t  you det ermine the 

approximate t ime? 
6 .  What wa s t he f' il!n ab out? 
7 .  Break d own the cont ent of t he f ilr.J int o its main ideas . 
8 .  H ow could you u s e  a tree t o  determine s ome thing ab ru t the yea r 1 950? 
9 . Name a c lock o f  natur e .  

1 0 .  Prop os e  a s tat eme nt ab out th e  imp ortance of tirre in the life o f  an 
African tribesman . 

1 1  • Give example s of ge ol ogical time as indicated by the f ilm . 
1 2 .  Apply y our own v alue s to  e valua te th e film . 
1 3 . Define tirre in y our own words . 
1 4- .  Giv e  example s of s ubj ecti ve time as i nd icated by t he f ilm .  
1 5 .  H ow is time exp l ored on ge ol ogical expl orations? 
1 6 . Evaluat e  the adequacy of ge ol ogical exp l orati nns f or determining time . 
1 7 .  Draw a graph to  show man' s p lace i n  th e world of time . 
1 8 . I dentify sc ene s in the film that i llustrate th e imp ortanc e of 

time in modern man ' s life . 

Subject 6 .  

1 .  What evidence of tiMe is supplied by nature? 
2 .  Explai n whnt is meant by "A tenth of e.. s ec ond is  a prec ious c ommodity .tl 

3 .  If' t here were n o  necho.nical c locks a r ound , how might y ou det ermine 
the approximate tine? 

4- .  I dentify a few of the s cenes in the f ilm that i llustrRt e the 
unknown qualities of tine . 

5 .  Pr op os e  a statement a b out the i!J1p ortance of time i n  the life of 
an ll.frican tribesman or other primit ive l!lan . 

6 .  Apply y our own v alue s t o  evaluate the f'ollcwi ng statement : 
T ime is as c onstant or variable a s  one makes it . 
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Sh ort-Answer I t ems as Originally Ass igned. c ont . 

S ubject 7 .  

1 • Name a clock of nature . 
2 .  Wha t  was the film ab out , brie fly? 
3 .  What are some of th e rhythms and patt er.ns of t ime the p rimit ive 

man rec ognized? 
4 .  Give examples of obj ective time as i ndicated by th e  f ilm . 
5 .  If you want ed t o  kn ow  the exact time ,  would y au consult a 

wristwatch , cesium cl ock or sundial? 
6 .  Identify a few of the scenes in the film that illustrat e man ' s 

awarene s s  of time . 
7 .  Prop os e an ori gi nal statement ab out th e p os s ibility of the 

end of time . : 
8 .  Briefly, define t ime i n  your mvn words . 
9 .  App ly your own values to  evaluate t he ade quacy of ge ol ogical 

explorati ons for determining time . 

1 • 

2 .  
3 . 
4 . 
5 .  

6 .  

7 . 

8 .  
9 . 

1 o .  
1 1  • 

1 2 . 

1 4 .  

1 5 . 

1 6 .  
1 7 . 

1 8 .  

Which is m ore accurate , a ces ium c l oc k  o r  s undial? 
How is time expl ored on ge ol ogical expl orati ons? 
D oe s  the film define time? 
Give examples of ge ological t ime as indica ted by the f i lm . 
Expla in what is meant by "The p ast and present exis ting at the 
same time . "  
Wha t d oo s  this c r oss-s ecti on of a tree say about the_..JTg,_�r 
c orresp onding t o  th e  indicated r ing? j((f�!'l 
If you were exp loring a new land, h ow  could you �-
determine the a ge of the land? 
Draw a graph t o  show man ' s p lace in t he world of time . 
How c ould you u s e  a tree t o  detemine s ometh ing ab out the year 1 950? 
Identify scene s  i n  the film t hat illustrate the cons tancy of t �Je . 
Breakdown t he c ontent of t he f ilm into its main ideas . 
Ident ify sc ene s and script af t he film that indicate the imp ortance 
of t ime t o  earlie r prilait ive man . 
How c ould you plan an experiment t o  show the incons istent quality 
of time? 
Briefly,  prop ose a stateme nt ab out why you think time is  an 
imp ortant phenomen on .  
How could y ou p lan an exp eriment t o  sh ow th e imp ortan ce of t ime 
in m odern man ' s life ,  briefly? 
Apply y our own v alu es t o  evaluat e t he film . 
Apply your own values t o  evaluate the us e  of the black an d  white 
flashback s cene s in the film . 
App ly y our own value s t o  e va luat e the effe ctivene ss of t he 
narrati on of t he film . 
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Revis ed S hort-Answer Test (F orm 1 )  

1 • Prop os e a s tateme n t  ab out the 
imp ortance of time in the l ife of 
primitive man . 

2 .  Briefly, plan an expe riQent t o  
show the imp ortanc e of time in 

modern man ' s l ife . 

1 .  Geol ogy is t o  e ons as ----­
is to hours . 

2 .  What d oe s  this c r os s - s ecti on of 
a tree say ab out th e  year 
c orresp ondi ng t o  the indicated 
ring? 

1 .  Draw a graph to sh ow man ' s p lace 
in t he world of ti me . 

2 .  Primi t i:ve man was aware of t ime . 
How was his awarene ss different 
from ours? 

3 .  Give an example of t he relativity 
of time . 

4 .  Briefly, prop ose a statement about 
the c o nstancy of ti me . 

3 .  Give an example of how ge ol ogical 
t ime might be us ed? 

4 . What is meant by "C onquering 
t ime"? 

3 . Wha t  quality of time is 
exemplified by the fact that 
5 minutes is to o l ong for a 
three-ye ar- old t o  p lay a game , 
but not l on g  e nough f or a 
thirt een-year- old? 

4 . Drawing from the i nformat i on 
giv e n  in the f ilm , h ow wi l l  the 
�.!anawatu l ook in 2000 years? 



1 56 

Revi sed Short-Answer Test (F orm 1 )  c ont . 

1 .  The film makes certa in as sumpti ons 
ab ru t  time . Wha t are a few of 
the se assumpti ons ? 

2 .  Wha t was t he aim or aims of the· 
film? 

1 .  Wha t is S t onehenge? 

2 .  Name a c l ock of nature . 

1 .  Evaluate , and supp ort your 
judgment , the appropriatenes s 

of the fi lQ for generations 
in 1 000 years . 

2 .  How relevant (and why) is the fi lm 
t o  an Afric an tribesman? 

3 .  IdentifY scenes in t he fi lm that 
illustrate the c onstancy of t ime . 

4 . What is the rela tionship be twe en 
obj ective and g e ol ogica l time? 

3 .  What was the film a bout? 

4 .  H ow a re  time and m oti on relat ed? 

3 .  Evaluate , and supp ort y our 
judgment , th e value of t ime 
t elling devic es f or cultural 
groups within New Z ealand . 

4. Evaluate the s tat ement : "I  kn ow 
what tire it is . "  Supp ort your 
answer . 
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Revised S hort-Answer Test (F orm 2 )  

1 .  Evaluate, and supp ort y our j udgmen t ,  3 .  
the appropr iatene ss of the f ilm 

Evaluate , and supp ort y our 
judgment , the valu e  of ti me tell­
ing devices f or cultural gr oup s 
within New ?.ealand . 

f or genera t i ons in 1 000 years . 

2 .  H ow rel eva nt ( and why) is th e film 
to an African tribesman? 

1 • Pr op ose a st atement about the 
imp ortanc e of time in the life of 
pri mitiv e  ma n . 

4 .  Evaluate the s t at eme nt :  "I  know 
what time it is . " Supp ort your 
answer . 

3 .  Give an e xamp le of the 
relativity of tine . 

2 . Briefly ,  p lan an experime nt t o  s how 4 . Briefly, p rop ose a s tateme nt 
the imp ort an ce of ti me in m odern about t he co ns tancy. of time . 
man ' s li fe . 

1 • VTba t is S t onehenge? 

2 .  Name a cl ock of na.tur e . 

3 .  What was the film abou t? 

4 . How ar e ti me and m oti on 
re lated? 
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Revised S h ort-Answer Test (F orm 2) c ont . 

1 .  The film make s certain as sumpti ons 
ab out t ime . Wha t are a few of 
these assumpt i ons ?  

2 .  ,_,Vha. t vras t he aim o r  aims of the 
film? 

1 • G e ol ogy is to e ons as ------
i s  t o  h ours . 

2 .  What d oe s  this cros s - s ection of 
a tree say ab out t he year 
c orresp ond ing to th e indic ated 
ring? 

1 .  Draw a graph to s h ow ma n ' s pla c e  
in th e w orld of t im e . 

2 .  Primitive man was aware of t ime , 
H ow was his awarenes s  different 
from ours ?  

3 .  Identify scenes i n  t he film t hat 
illus trate t he c onstancy of time . 

4 . Wha t is t he re la ti onship betwee n 
ob j ective an d ge ol ogical time? 

3 .  Giv e an example of h ow 
ge ol ogi cal ti me mi ght be used , 

4 . Ylhat is meant by " c onqueri ng 
time " ?  

3 .  What quality o f  ti me is 
exemplifie d  by the fact that 
5 minutea is t oo l ong f or a 
three-year- old t o  play a game , 
bu t n ot l on g  e n ru gh f or a 
thirte en-year- ol d? 

4 .  Drawi ng from th e i nf ormati on 
given i n  the film ,  h ow  wi ll 
th e 1 anawatu l o ok in 2000 years? 
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Revise d  S h ort-Answer Te st (F orm 3) 

1 .  What i s  Stonehenge? 3 .  Wha t  was the film ab cu t? 

2 .  Name a cl ock of natur e . 4. Hmv are time and m ot i on rela t ed? 

1 .  The fi lm makes c ertain as sumpti ons 
ab out t ime . What are a few of 3 .  I dentify scenes in the film that 
these as sumpti ons . illustrate the c o ns tancy of time . 

2 .  What was the a im or aims of t he 
film? 

1 .  Geol ogy is t o  e ons as ____ _ 

is t o  hours . 

2 . What d oes this cros s-s ecti on of 
a tree say about the year 
c orresp onding to th e  indicated 
ring? 

L� . What is  the re la t i onship b etween 
obj ect ive an d ge ol ogic al ti me? 

3 .  Giv e an example of how ge ol ogical 
time might be us ed? 

4 .  What is meant by " conquering 
time11 ? 
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Re�Short-Answer Test (F orm ..l.) cont . 

1 .  Pr op oo e  a s tatement ab out t he 
imp ortance of tim e i n  the life 
of primitiv e rr.an . 

2 .  Briefly, plan an experiment 
t o  sh ow the imp ortance of ti me 
i n  ro odern ma n 1 s l ife . 

1 .  Evaluate , and supp ort y our 
j udgment , the appropriatenes s 
of the fi lm  f or generati ons 
in 1 000 years . 

2 .  H ew  rele vant ( and why) is the 
film to an African tribesman? 

1 • Draw a graph t o  show man 1 s p lace 
in t he world of t i me . 

2 .  Primitive man wa s aware of time . 
How wa s his awarenes s different 
fr om  ours? 

3 .  Give an example of th e relat ivity 
of ti me . 

4 .  B rie fly,  propos e a s t ateme nt 
ab out t he cons tancy of time . 

3 .  Evaluat e ,  and su pp ort y our judgment ,  
the value of time t elling devic es 
for cultural gr oups with in New 
Z eala nd . 

4 . Evaluate the s t ateme nt :  "l know 
what time is ."  Supp ort y our 
answer . 

3 ·  What quality of ti me is 
exemplifie d  by the f act t ha t  5 
minutes is to o long for a three­
year- old t o  play a game ,  but n ot 
l ong en ough for a thirt een-year­
old? 

4 .  Drawi ng fr Q11 t he inf ormati on 
giv en in the film, how will the 
Manawatu l ook in 2000 years? 
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Revised S hort-Answer Test (F orm 4-) 

1 .  Ge ology is to  e ons as 
is t o  hours . 

2 .  Wha t does th is cross-secti on of 
a tree s ay ab out the year 
c orresp ondi ng t o  the indicated 
ring? 

3 .  Give an example of how 
ge ological time might be used . 

4- .  What is  mea nt by " c onquering 
time "?  

1 . The film makes certain assumpti ons 3 IdentifY scene s in  the film 
ab cu t time . What are a few of 

• that illustrate the c onstancy of 
these assumptions? 

2 . What was the aim or aims of t he 
film? 

1 • Prop ose a statement ab out the 
imp ortance of time in the life of 
primitive man . 

2 .  Briefly, plan an experiment t o  
sh ow  the imp ortanc e  of time in 
m odern man ' s l ife . 

time . 

4- . What is the relati onship b etween 
obj ectives and geological time? 

3 .  Give an example of the 
relat ivity of time . 

4- . Briefly , prop os e  a statement about 
the c onstancy of time . 
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Revised S h ort-Answer Test  (F orm � ) cont . 

1 • What is St onehenge? 

2 .  Name a cl ock of nature . 

1 .  Draw a graph to s how man ' s place 
in the world of ti me . 

2 . Primitive man was aware of time . 
How was hir, awareness different 
from ours? 

1 .  Evaluate ,  and support your 
judgment , the appropriateness 
of the f ilm f or gene rations 
in 1 000 years . 

2 .  ·How relevant ( and why) is the 
fi]m t o  an  African tribesman? 

3 .  What was the fih ab out? 

� . How are time and motion related? 

3 .  What quality of tire is 
exemplified by the fact t hat 
5 minutes is t o o  l ong for a 
thr ee-year- old t o  play a game , 
but not long enough for a 
thir t een-year- old? 

� . Drawing from the informati on 
given in the fih,  how ·wil l  the 
Hanawatu look in 2000 years? 

3 .  Evaluate, and su pp ort your 
judgment, the value of time 
telling devices for c ultural 
gr�ups within New Z ealand . 

� . Evaluate the statement : " I  know 
what time it i s . "  Supp ort 
your answer . 
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Revised Short-Answer Test (F orm 5) 

1 .  Draw a graph to s how man ' s place in 
the world of ti me . 

2 .  Primitive man was aware o f  time .H ow 
was his awareness different from 
ours? 

1 • The film makes certain as sumptions 
about time . What are a few of 
these assumpti ons? 

2 .  ·what was the aim or a ims of t he 
film? 

1 .  Evaluate } and supp ort your 
judgment, the appropriateness 
of the film for gene rations in  
1 000 years . 

2 .  How r elevant ( and wby) is the 
film to an African tribesman? 

3 .  What quality of time is 
exemplified by the fact that 
5 minutes is to o long for a 
three-year- old t o  play a game , 
but not l ong enrugh for a 
thirteen-year- old? 

4- . Drawing fran t he inf ormati on 
given in the fi lm, h ow will 
the Manawatu look in 2000 
years? 

3 .  I dentify scenes in the film 
that illustrate the constancy 
of time . 

4- . What is  the relati onship 
between objective and 
ge ological time? 

3 .  Evaluate ,  and support your 
judgment , the value of time 
telling devloes for cultural 
groups within New Z ealand . 

4- .  Evaluate the statement : 
" I  know wh9.t t i.Jre it is . " 
Supp ort your answer . 
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Revised Short-Answer Test (F orm� cont . 

1 .  Propos e a statement about the 
imp ortance of time in the life 
of primitive man . 

2 .  Brief1y, plan an experiment t o  
show the imp ortance of time in 
modern man ' s life . 

1 • ''Vha t is Stonehenge? 

2 .  Name a clock of nature . 

1 .  Geology is t o  eons as 
is to hours . 

2 .  Wbat does this cross-s ection 
of a tree say a bout the year 
C Clr'respondi ng to  the indicated 
ring'? 

3 .  Give an example of the relativity 
of time . 

4 . Brief1y, propose a s tatement 
about the c onstancy of time . 

3 .  What was the film about? 

4 . How are time and m oti on related? 

3 . Giv e  an example of how 
geological time might be used? 

4 . What i s  meant by " conque ring 
time"? 
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Revis ed Short-Answer Teat (F orm 6) 

1 • The film makes c ertain assumpti ons 
ab out t ime . Vlhat are a few of these 
assumpt ions? 

2 .  What was t he a im or aims of th e  
film? 

1 • Evaluate , and sup p or t  y our 
judgment , the ap propriatene s s  
of the film f or generat i ons 
in 1 000 years . 

2 .  H ow relevant ( and why) i s  the film 
t o  an African tribesman? 

1 .  Ge ol ogy is t o  e ons as 
i s  t o  hours . 

--------

2 .  What d oe s  this cros s -s ec t i on of 
a tree say about the year 
c orresp ondin g t o  the indic ated 
ring? 

3 .  Identify s cenes i n  the film 
that illustrate t he c onstancy 
of time . 

4 .  lfuat is the re lati onship 
betwee n obj ective and 
ge ol ogical ti me ?  

3 .  Evaluat e ,  and supp ort your 
j udgment , the val ue of time 
telling devices for cultura l 
gr oups within New Zeala nd . 

4 .  Evalu ate the s t ateme nt :  "1  know 
what time i t  is . "  S up p ort y our 
answer . 

3 .  Giv e an example of h ow 
ge ol ogical time might be used? 

4 . What is meant by " c onqueri ng 
time "? 
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Revised Short-Answer Test (F orm 6) cont . 

1 .  Propose a s tateroont about the 
imp ortance of time i n  the life of 
primitive man . 

3 .  Give an example of the relativity 
or time . 

2 .  Briefly, plan an experiment t o  show 
the imp ortance o f  t ime ID modern man ' s 
life . 

1 .  Draw a graph to show man' s place 
in the world of time . 

2 .  Primitive man was aware of time . 
How was his awareness different 
from ours? 

1 • What is Stonehenge? 

2 .  Name a clock of nature • 

4 . Briefly, propoae a s tatement 
about the constancy of time . 

3 . What quality of t ime is 
exemplifie d by the fact that 
5 minutes is to o l ong far a 
three-year- old t o  play a ga!l1 e ,  
but not long enough for a 
thirteen-year- old? 

4 .  Drawing from t he information 
given in the film , ho;>! will the 
Manawatu look in 2000 years? 

3 .  What was the film ab rut? 

4 .  How are time and moti on 
relat ed? 



MultiEle-Choice Test (F orm 1 )  

CIRCLE 'i'HE LETTER IN FRONT OF THE BEST ANS' '-'ER . 

1 .  Which of t he f ollowing best des cribes St onehenge? 

a .  An early calendar 
b .  An early cl ock 
c .  An anci ent sundial 
d .  An ancient superstition 

2 .  ·which statement of re lat i onahip is true? 

a .  Time and movement are the s ame 
b . Time and movement ar e  unre lated 
c .  Time and 1:10vement opp ose e ach othe r 
d .  Time and movement define each other 

3 .  Which of the f olloNi ng best des cribe s how time i s  explore d  
ge ol ogically? 

a .  S and is p oured from on e cont ai ne r  to an other 
b .  Tree trunks are cut crosswi s e  a nd the age is determined by 

the number of ri ngs s een i n  t he s e cti on 
c .  Pendulums determine the exact t ime of the e arth ' s r ot ati on 
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d .  Rocks m1 d  f oss ils are used t o  determin e the age of f ormati ons 

4 . Which t erm d oe s  not bel ong? 

a . Pocke t s undial 
b .  Ces ium c l ock 
c .  Hourglass 
d.  Tree ring s  

5 .  G-e ol ogy is t o  e ons as is to hours . 

a . Hinute s  
b .  Primitive man 
c .  Rhythms 
d .  C l ock 

6 .  Which of the f oll01\7i ng best des cri bes what was me-ant by , 
" The past a nd present existi ng at the s ame time . " ?  

a .  The old light of Adr omeda illuminates our e arth t oday 
b .  Remains of the pa s t  are still evident t oday 
c .  Grandparents and grandchildren exis t at th e same time 
d .  Old r ocks determine the age of the present 

7. In v iew of t he ideas p res ented, which of the fo llowi ng would 
h old true? 

a . 
b .  
c .  
d .  

Primitive 
Primitive 
Primitive 
Primitive 
an d ni ght 

man did n ot need obje ctive time per iods 
man was unaware of the p ass age of time 
man c ould pre dict seas on s  with th e  aid of S t onehenge 
man was aware of only short time s pans , like day 
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Multiple-Choice Test (FoF� 1 )  c ont . 

8 .  I f  a youngster appr oached and aske d ,  11Wbat is  time?" , the writer 
of the fi lm would say : 

a .  It is life 
b .  It is an unimportant phenomenon 
c .  It  is a river that flows continu ously 
d .  It is something that is dif ficult to defi ne 

9 .  ':.'hich of the f ollowi ng graphs most accurately show man ' s place 
in the world of time? 

1 0 .  

a . 

b .  

c .  

d .  

�;;] -�-.1 
f�l�J,�&Z_!ill 
%7llll!I!II/!�J l 
fm !7: I ;/; !l!!lT/;�[1 -----' 

Which of the f ollowing is not an assumpti on made 
by the film? 

a .  Time is constant 
b .  Time is variable 
• •  Time is defined 
d .  Time is imp ortant 

1 1 . ·Thich of the f ollowi ng best des cribes the film? 

a . Obj ective and ge ological time are examine d  
b .  IHashbacks are used t o  explore time 
c .  The Grand Canyon is a key t o  the past  
d .  Uses  of Stonehenge are examined 

KEY :  

Time before the 
arrival of man 

Time after the 
arrival of man 

1 2 .  �.lhich of  the follovl'i ng scenes i llustrate the constancy of time? 

a .  Scenes of ancient relics and remains 
b .  Scenes of tree ri ngs being ana�zed 
c .  Scenes of clocks , sundials and hourglas ses  
d . Scenes of primitive man 

SUPPLY SH ORT ANS':\'ERS F OR THE F OLLOiiNG q.JESTI ONS . 

1 3 .  How could you plan an experiment t o  sh ow the importance of time in 
modern man ' s life , briefly . 



Multiple-Choice T es t  (F om 1 )  cont . 

14 . Brief�, prop os e  a statement abcu t  w� you think time is an 
imp ortant phenomenon . 

1 5 . Propos e an original statement about the poo sibility of the 
end of time . 

1 6 . Apply your own value s  and evaluat e the film . 
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1 7 .  Apply your own value s t o  evaluate th e  use of the black and white 
flashback scenes in the film . 

1 8 . Apply your own values t o  evaluate the effectiveness of the narrati on 
of the film . 



Mult iple-Ch oi ce Tes t (F orm 2 )  

CIRCLE THE LETT"GR I N  F RONT OF TfrB. BEST ANS1?ER . 

1 • "ihich is m ore ac curate ? 

a . A sundial 
b .  A ces ium cl ock 
c .  An h ourglass 
d . A self-wind ing watch 

2 .  "�Thich of the f oll ovd. ng best des cribes how time i s  e xp l ored 
ge ol ogic ally? 

a .  S and is p oure d  from one c ontai ner t o  an other 
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b .  Tre e trunks are cut c r os swise and the age is det ermined by t he 
number of r ings seen in t he s ecti on 

c .  Pe ndulums det ermine t he e xact time of the earth ' s r otat i on 
d .  R ocks a nd f os s i l s  are u s e d  t o  determi ne the age of the f ormat i on .  

3 .  "'lhich i s  the defi nit i on of ti m e  given by the film? 

a . T ime is an i nte rval betwe en two event s 
b .  Time i s  n ot d efined 
c .  Tim e  is a phe n omenon whi ch g overns our lives 
d . T ime i s  a flui d  whi ch fl ows c ont inu ou s ly and cons tant ly 

4.  "Thi ch of the f oll owi ng i s  n ot an examp l e  of obj e c t ive t ime? 

a . Sun time 
b .  C l ock t ime 
c .  Cyc les of the m o on 
d .  Li fetime 

5 .  ·_:,bich of the f ol l owi n g  best des crib es what was !Tie ant by "The 
pas t  a nd pres ent exis ti ng at the s ame t im e . " ? 

a .  The old light of Adr-omeda i lluminat e s  our e arth t oday 
b .  Remains of t he past are s ti ll evident t oday 
c .  Grandpar�nt s and grandchildren exi s t  a t  the s ame ti me 
d . Old rocks det ermi ne t he age of the pr es ent . 

6 . 'Yha t d oo s  th is cros s- s e ct i on of a tre e say ab 0..1 t the yea r c orre s p onding 
t o  the in cl ic at e d  ring? 

a . It was a c ol d  ye ar 
b .  It was a hot y�ar 
c .  I t  was a wet y ea r  
d .  It was a d ry  year 

7 . I f  y ou were e xp l ori ng a re w  la nd ,  how c ou ld y ou  best det ermine 
the age of the land? 
a . By determinin g the age of demolished cons truc t ions 
b .  By c ounti ng -tree .  ri ng s 
c .  By looking at t he remai ns of p ast c iv il i z ations 
d. By determining the age of r ocks 
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Multiple-Choice Test (F orm 2) cont .  

8 .  ·which of tho foll owi ng graphs most ac curat ely shows man ' s 
place in  tho world of time? 

a .  ��----
b .  

c .  

d .  

J KEY : 

Time befar'G the 
arrival of man 

Timo after the 
arrival of man 

9 .  If t here were no mechanical cloeks around , h ow  might you bes t  
determine tho approximate hour? 

a . By examining a tree trunk 
b . By ge ological explorations 
c .  By looking at Stonehenge 
d .  By l ooking at the sun 

1 0 . Which of the foll o\nng scene s illustrate the c onstancy of time? 

a . S cenes of ancient relics and remains 
b .  S cenes of tree rings bei ng analyzed 
c .  Scenes of clocks , sundials and hourglass es 
d .  S cene s  of primitive man 

1 1  • '"fuich of the f ol l ovn ng is not ono of tho m9. in ideas pre sented in 
the film? 

a . Geol ogical tim(:; is  us ed as a clue to the age of the universe 
b .  S tonehenge was us ed t o  tell the time of day 
c .  Man attempts to order and measure time 
d .  T ime is both o onstant and variable 

1 2 .  't.Thich of the following scenes a nd script  indicate the imp ortance 
of time to early man'? 

a . A cross-secti on of a tree 
b .  The geological exploration 
c .  S t onehenge 
d .  The swinging pendulum 

SUPPLY SH ORT ANS\7ERS F OR THE F OLLGJiliNG QUESTIONS 

1 3 .  How could you plan an experiment t o  show t he importance of time 
in m odern man 1 s like , briet'ly . 



Mult iple-Choice T e s t  (F orm 2)_£?_nt . 

1 4 .  Brie f'Jy , prop os e  a s ta t eme nt ab out why y ou th ink time is 
an imp ortant phen omenon , 

1 5 . Prop os e  an origi nal stat omo nt ab out the p os s ibi lity of the 
Gnd of time . 
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1 6 . Apply y our ovm values and eval uate the f'ilm . 

1 7 . App ly y our own value s  to e va lu ate the us e of the bla ck and 
white :f'lashback s c enes in the f'i lm . 

1 8 , ApplY y our own va lue s t o  evaluat e  th e effect ivene s s  of th e 
narration of' t he fi lm . 



Oral Test - Short F orm 1 

1 • �Vhat evidence of time is supplied by nature? 

2 .  Explain what the film meant by "A tenth of a s econd is a 
precious c anmodi ty . "  

3 .  How c ould you us e a tree t o  determine s ome thing about the 
year 1 950? 

4 .  Identify a sceno or bit of script that illustrates the 
unknown qualitie s of time . 

5 .  Prop os e  a stateme n t  about the importanc e of time in the 
life of primitive man .  

6 . Apply your own values t o  evaluate the following statement : 
It is impossibl0 t o  conquer t ime . 

Oral Test - Short F orm 2 

1 .  What are s ome of the rhytr�s a nd patterns of time that 
primitive man roc ognized? 

2 .  Give examples of ge ological time as indicated by the film . 
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3 .  If you wanted to  know the exact time , what type of clock would 
you c onsult? 

4 .  Identify a few of the scenes in the film that illustrate man ' s 
awarEmess  of time . 

5 .  Briefly,  define time in  your own words . 

6 .  Apply your own value s t o  evaluate the adequacy of geological 
expl orations for determining time . 



Oral Test - !:ong Form 1 

1 
• What evidence of time is supplied by nature? 

2 .  "f!fuat was the most accur ate clock menti oned in the ftlm? 
3 .  Explain what the f ilm meant by "A t enth of a second is a 

precious commodity. a 

4 .  Give an example of obj ective time. 

1 74  

5 .  How could you use a treo t o  determine sore thing ab rut the year 
1 950? 

6 .  If you wer8 exploring a rew land, how could y ou best determine 
the age of the l�nd? 

7.  Identify a scene or bit of script that illustrates the unknown 
qualities of time. 

8 .  What were tho main ideas presented in the film? 

9 . Plan an experiment to sh ow the inconsistent quality of t ime. 

1 0 .  Briefly, pr op ose a statement about vmy you think time is an 
important phenomenon. 

1 1 . Apply your own v alues to evaluate the follovling statement : 
It is impossible to c onquer time. 

1 2 .  Apply your own values to evalua te tho use of  the black and 
white flashback scenes in the film. 

Oral Test - Long Form 2 

1 .  ':fuat are some of the rhythms and patterns of time that primitive 
man recogniz ed? 

2 .  'Nhat is the definition of time giv en by the film? 

3 .  Give an example of geological time. 

4. What is meant by "The past and present eMisting at the same time. "?  

5 .  What would the writer of the film say if  a child asked ''What is time?"? 

6 .  If there were no mechanical clocks arcund, how might you determine 
the appr oximate h 'Jur? 

7. Identify a few scenes in the film that illustrate man ' s  awareness 
of time . 

8 . Identify a scone that illustrates the importance of time t o  
primitive man. 

9 .  Briefly, define t�me in your own w ords. 

1 0 .  Propose an original statement abou t  t he possibility of the e nd of 
time. 

1 1 . Apply your own values to evaluate the adequacy \)f geological 
explorati on.s for dett>rmining time. 

1 2 . Apply your own values to evaluate the effectiveness of the 
narration of the film. 
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APPENDIX B 

Trans�ript of _OEen-Endcd Clu��?.ti on_l ng 
of On� Su�j_� 

. Transcript 
Page 
1 76 

1 75 



I • Investigator 
S = Subj ect 

I . 1  ·11ould you tell us about the film 

S .  D 0  you want my fe elings or what it was ab out 

I . 1  I want you to te11 mo y our feelings 
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S . It just p os ed a question - what ' s :J.b,-.ut time - it' s all it p os ed 

but it didn ' t toll .'l.nyb ud.y anything . It didn ' t change or do 

anything or alter any knowledge anybody has . It just p os ed a 

question 

1 . 1 Vlhat did they have tu  c onsider from time t o  t ime . Obvi ously it ' s  

g oing to be a trap t o  give a leading question . It ' s  your choice 

now - to seo whero we ' re going if these problems let ' s talk • • • •  

You said that it didn ' t really tell you a�thing - did you know it all? 

S .  I t didn ' t tell anything - except it did. tell me - I didn' t realize 

that moisture s made rings on a tree vnden - no, it didn ' t really 

tell me anything about the main thing it was about ,  time . 

1 .1 Nevertheless , were you able t o  make up your mind at all - were 

you able t o  draw a� c onclusi ons about i t  

S .  C onclusi ons about what? 
I . 1  . Well , you said the main theme was • • •  the main question was 

the time 

S . mrnrrunm 
I . 1 O .K. , were you able t o  draw any c onclusi ons? 

S .  1.'lell, I don ' t thin.!( there is an a.mwer to that 
I . 1  Do  you think the film was trying t o  suggest there was an aswer 

S .  No, I think it was that it just tried to make pe ople think - t o  

see if they can c oma up with an answer - if they can come up with 

an answer they know what the meaning is  

I . 1  If it wn.s trying to make people think how did it do it 

S .  Well , all the kind of stuff it - you know - it was all about -

could mean about with time all about clocks and sundials and all 

that and it just kind of - at the end that was the most effective 

because it was all things old-fashioned - st one things and that 

and the sun and everything and there was cloud movements . And 
at the very beginning it just said,  what was time - you know, 

ve� mysteriously . 

I . 1 V� was it putting together so many different bits of informati on 
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S .  Kind of - t o  tho evolut ion of man ' s thoughts of time , I would think . 
I . 1 Uh, if someb ody asked y ou the questi on ' what is time ' , what would 

y ou say 
S .  '\:iT ell, thet I d ,,n ' t think it is anything as we kn ovr it . It is 

nothing s oli� and it ' s n ot really a thought but s ome people I supp ose,  
would ola�sify i t  c:..s thought , but I c ouldn ' t . 

I . 1  But yet we use the word - we talk ab m t time 
S .  Yes 
I . 1 S o  it presumably has s ome moaning 
S .  Mm - it ' s - I supp ose in thu way pe ople use i t  as their overall view 

of time , history to man - right before Christ , right up t o  n ow·  and 
future . It ' s just a way of saying everythihg - I don ' t kn ow - all 
times - tho.t ' s wrong isn ' t it - it ' s kind of dates of time , and it ' s 

saying all the se  datus - it s ounds weird but if • • •  I don ' t  know what 

I 1 11 say becaus e even though people do use the word time, I think it 
is just a word - it ' s kind of got a meaning but it ' s  jus t  a moaning 
that nob ody can put i nt o  words - they jus t knovl wh3.t it is 

I . 1  Tell me , what way did thE: film try t o  get at th8 meaning 
S .  Not .i ust tir:1e - it was trying t o  make pe ople not think of time - as 

just whn t y ou kn w h8vv your watch - what the date is • • •  

I . 1 Hovr did it do that 
S .  Hew did the film d o  that? 
I . 1  Yes 
S .  It showed all s orts of the things - natural things of time , man' s 

th�tt'l .->f ti-ne .and oTer;rtAi.ng - jUjlb-t time 
I . 1 F or example 
S .  The Grand C ��on, pictures of thG Grand Canyon and trees and every­

thing that ' s happened thr ough time - b its of nature 
I . 1 What ' ll we ask her 
I .2  I don ' t know that - I know quite what I was going 

It ' s almos t unavoidable - the question doesn' t mean anything, d oes it . 
1 . 1 Now tell me about what ' s going on afterwards 
I . 2 Did you understand the narrati on of it - wes it clear enough - you 

tell what he was saying 
S .  I had to  really listen hard to it you know I underst ood it 

I . 1 Did you understand all the ideas that were generated • • •  all the 
· words th::�t were used 

S .  Yes 

I . 1 \Vhat ' s millennium 
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I . 2  What ' s St onehenge 
S Pard on - St onehenge - I don ' t know eith€ r 

I .  1 You don 1 t 
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S .  No, I don' t thin..lc s o . I might know it by another word - I don ' t m:hnd • • •  

I . 1 Not th.-tt word y ou wouldn 1 t - I am surprised , that y ou should know .  
Would you like to ask s ome of the factual ,  some of the questions y ou 
have . 

I . 2 Yeah , I c ouJd - t erribly organised - I hopo it' s co�ing out on the 
tape all right . Of c ours e n ow I ' ve got t o  pick these out becaus e they 
wer e bas ed on b oth parts - O .K. Leslie here g oe s  
Here are some ques ti on . "flhat ovidenco of time is supplie d by nature ? 

S .  That rock f ormati ons , the way - all the s tuff that is formed, the rock 

and things is laid down in • • • •  because thnt .ius t c ouldn ' t happ en 

at the snap of your fingers ,  and tho te es 

I . 1 D o  you mean just nature 

S . Yes 
I . 2 What wa.s the most accurate clock menti oned in the f ilm? 

S .  Oh that - I ' ve forgot ten t he na�e of it - that one that never l os es 

a sec ond - it 1 s s omo great c ornputer like th ing - I oan ' t think 

1 . 1 H ow did it mensure t ime - do you know - I mean anything that measur es 
time has t o  have s ome sort of a reference - d o  you know wha t I m ean 

S .  Oh yes - y ou mean l ike the sundial needs the sun as a reference 

I . 1  Yes - what was t hG mechanism i n  this cl ock? 

S .  I kn ow it • •  

I . 1 O .K . never mind 

I . 2  \'That did the f i lm m'-'an by the statement "a tenth of a sec ond is a 

pre c i ·)US cornmodi ty "  
S .  Becaus e that t enth of a sec ond will never be there again - you just 

can ' t - you can ' t re-live someth ing that happened a tenth of a 

se c ond ag o 

1 .2 O .K .  D o  you rernenber • • •  the film clip that was 3 howi ng whenever 

that came on 

S .  No,  short memory - eh? 

I . 2 It was t he race that happene d  

S .  Oh ,  yes -
I . 2  I watched it t o o  oany time s 

I , 1 That c ould be an oc cupat i onal hazard 

I . 2 Yes , b ecause t o  me that was perfect� obv i ous 
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Trans cript c on:t . 

Can y ou identify a ny scene or bit of scrip t  that illus trates the 

unkn own quantit ies of time? 

S .  Oh ye s the very beginnin o - you know there wo.s a kind of pink sunrise 

I don' t kn ow how tho.t ' s an unknown quality - unknown qualities . 

Can y ou re-phra s e  that quest i on o. bit . 

I . 2  No, y our answer was quite adequat e . I ' m sure I can' t think of any 

better • • • •  just t he sheer va s tness 

S .  Oh yes - and th13.t one of overall motion or s om ethi ng - it had t he 

b lue sky and it l o oke d as though it vros • • • •  and it was a speed-up 

film of cloud s  m oving 

I .2  That ' s it - what wer e  the main i deas pr es ented in that film clip 

S .  You kn ow it ' s  just a quest i on ,  y ou  know - what ' s time - kind of wha t 

man has d one t o  time and how man th inks he has co nquered time , y ou 

know, like v�tches and that kind of stuff - what nature ' s kind of 

time - what natur e ha s  done 

I . 2 '�at did you think of the b lack and whi te s ections - the flashbacks 

S .  Oh yes - I thought that was good becaus e I think that was Kennedy 

making the spee c h ,  was n ' t it . One of the Kennedys I suppose it 

would have b een fairly m odern f or that kind of film and - but it was 

a shame it was n' t right up to the minute - that ' s what I thought 

was unfa ir it should have been Nixon or s ome thing y ou  know 

I . 1 He was in there 

S .  Yeah , I know,  I saw his big n os e  s omewhere 

I was n ' t sure if it was him or Johns on . I think • • •  

I . 2 �Vhy did you thi nk it was good then? 

S .  I l ike the way that i t  kept talking an d what was it saying? 

He s a id that bef ore he s t arted speaking t he film said s ome thing that 

I thought the wh ole way through - those fla shbacks . I ' ve forgott en 

it now . You kn ow ,  ancl. l: was thinking about that duri ng  the flash­

backs and seei ng h ow  right it was - you know - that p oint it sh owed 

thcs e flashbacks 

I . 1  But y ou  don ' t remember what they were 

S .  No - great memory 

I . 1  Can y ou work i t  out from the flashbacks 
S .  I remember what it was - can man ever c onque r time - you kn ow - or 

make t ime go b ackwards 
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I . 1  How did you c erne to that - where • • • 

S .  I remember 

I . 1 You just remember of you started t o  work it out backwards 
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S .  Bit of b oth I think becaus e I started remembering that one kind 

of p oor man a t  t he very end - he was i n  c olour and that • • • 

1 . 2 What did you think the writer of the film would say if s omeb ody 

asked him ' what is time ' 

S .  I think he ' d s ay something like • • •  S omething unpr edictable or 

s ona thing unc onceivable or s omething 

1 . 1 Why 

S .  I don ' t know - because that - it Q idn1 t say what t ime was - it 

didn ' t s� what time was and I d on ' t think anyb ody - and I still don ' t 

think aqybody can becaus e I don ' t think you can give  it precise  right­

on definition even in his own plan,  I d en  1 t 

I . 2  C ould you pick out s ome  scenes in  the film that illustrates man 1 s 

awareness of time . 

S .  Oh yes , those  high stone things - I  didn ' t realise this but he said 

s omething that man did it t o  make the seas on or s omething s o  that 

each day of e ach year or some day of each year the sun came up just 

in the niche of that - that ' s show th e  pre-hist oric,  whatever tha t  

means 

I .2 That was St onehenge 

S .  VIas it - you 1 re fussy 

I . 2 C ould you define time in your own words 

S .  Well , he kind of - did 

I . 1 No ,  can you 

S .  You did ask me to  do that , no I c an ' t 

I .2 What are s ome of the rhythms and patterns of time that primit ive man 

rec ogni zed 

S .  S easons - t he mo )n phases - the p ositi on of the sun thr ough t he sky 

something t o  do with the star s - you know - different p ositions 

I .1 Day and night , perhaps 

S .  That ' s obvious - even I notice that 

I .2 I ' ve gone through all the questions 
I . 1  F orgetting that you have seen the p i cture - i f  s omebody then said t o  

you - what ' s  time - how would you answer 
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Transcript c ont . 

S .  I ' d  probably think about it f or a while - I don ' t know - I still 

think I ' d  c ane t o  the same conclusi on that I couldn ' t  defim� it or 
I don ' t know - maybe I would - c ould say - I c ould have said s o  last 
year s omething - that ' s  history - it' s present - it ' s  past and the 
future .  

I . 1  D o  y ou think that would satisfact orily explain the behaviour of two 
people i'.hen one says ' what 1 s the time ' and the other one says • • •  

S .  Tha t' s the time - it ' s not ' what ' s  time ' , they arc c ornple teJy 
different questi ons 

I . 1 Are they • • • •  

S .  Yes 

I . 1 "�.�!hat ' s the difference 
S ,  What ' s  the time - is saying what is the ti rre at this moment Cir' what 

is the marked time that man has come t o  rGc ogniz e - that ' s what he ' s  
8 saying 
I . 1 I see - what ' s the other one 

s .  It  1 s just wha�. is time 
future - every time 

what is time - throughout his tory - in the 

I . 1 O .K . thanks - this is going to make int eresting l ist ening I think 
I ' ll tell ycu what we ' re after then - I 1 d  like t o  discuss it with 
you . Pe ople think in �ifferent ways ab out different things , now 
what we ' re after is trying t o  get • • . •  ( telephone break) 

1 .2 see it 3 or 4 times I guess , it ' s s o  long 
I . 1  Wo ' re after trying to get the different ways in  which pe ople think -

were you conscious when we were asking y ou questions of having t o  
think in different ways at a ll . 

S .  Oh yes - caus e you ' ve done nothing - it was fairly obvious that you 
jus t weren ' t prepared for - what I was answering s o  you thought 
that I would - you were thinking of y lmr own answers really - what 
y our answer was , I would think . 

I . 1 That ' s a very reas onable analysis but it doesn ' t actually answer my 
question whi ch was - were you c onscious of thinking differing kinds 
of answers that you were givi ng me 

S .  Me thinking different kinds 

I .1 Yes , were you c onsci ous of the fact that the kinds of answers that 
you gave differed - because they did from time to  time 

S .  Not really, it s ound s goofy but I don ' t think I did 
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I . 1  N o  y ou are n ot makin g  a juG_gme nt ab out them but you are not a•·rare of 

the fact that they were different kinds of answers f or instanc e ,  

s ometimes you gave bits of inf ormati on that you saw i n  the film 

S .  Oh ye s - I gave different b its of informati on that c ame out of the 

analys i s ,  in others I gave my op ini on 

1 . 1 O .K. 

I . 2  Hang on - othe r  pe ople ' s op ini on or kind of tried t o  gi ve othe r 

pe ople ' s opini on 

1 . 1 Did y ou have diffi culty with the ki nd of ques ti ons we asked y ou 

S .  One of the one s y ou askEd me a t  the beginning - I think it was 

I , 1  I s that when y ou were giving the stall ab out v1hat d o  I m ea n  by 

the qu est i on 

S .  Yes and there was one questi on that I as ked you to  re-phras e that I 

didn ' t - y ou didn ' t re- phras e  

I . 1  Why did you d o  t hat 

S ,  I don ' t know but I don ' t think I rea lly unders t ood or didn ' t 

und erstand the wording or I • • •  

1 . 1 D id it  

S .  I was thinking differently than I thought tho way that you were 

thinking 

I . 1 D id i t  have anything t o  d o  w i th your thinking a b ru t  wha t kind of 

answer we mi ght like to get 

S .  I really d on ' t th i nk so . I was trying t o  baffle y ou  actua lly 

I . 1 All ri ght - lot ' s s top - let ' s have a lit tle c onf erence 

1 . 1 Y ou s aw the film . 

s een th e fi lm . 

S .  wh at y ou  mean 

''-.'hat do y ou think y ou c ould do n ow that you have 

I ,1  C an you us e it - y ru  just had a 7 minute experi ence with a fi lm 

c an y ou use i t  

S .  Maybe I c an - y ou  know - s ome of the f acts about that cl ock that never 

l os e s  time a nd the actual - kind of the world - I d o n ' t know what 

the word is - the sun a nd e verything the years lose 3 sec onds s o  

many years and al l that s tuff ab out the s tone age man . Maybe I can 

use that f or something bu t I d0n1 t know - mayb e I ca n think ab out it 

n ow .  
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I . 2 Is there s ome way now that if you wanted t o  find some thing out abrut 

the wedther of a particular ye ar or the climatC: - the weather an d the 

climates of a particular year , like the humidity in that - year, 

would you be able to do that now . 

S .  Not more easily than I c ould bef ore I don ' t think . Did I miss 

s omething? 
I .2  No,  you have already told me that - I jus t  

I . 1 Here again ,  I ' m  very conscious of the fact that the que sti on give i t  

away . C an y ou us e it - that ' s s ort of saying - does i t  make s ense t o  

ask you a questi on about using . Now I think that your answer says -

I can ' t  us e it - but it is also  an answer - it says ' Yes  I know what 

your que stion is ' s o  now are we after - and I can see how one could 

easily get entrmcod by the truth value of the answer - you would be 

worried about whether it is right or wrong and it is really incid�ntal 

to  our purp as es I think - don ' t you 

I . 2 The rightness  or the wrongness 

I . 1  The other think that I was c onscious of t oo - and that was that - h ow  

much are we test ing recall . I n  part we are s ort of usi ng the whole 

thing as a proj ected device - aren ' t we - a 7 minute proj ected ­

projection picture - and the extent af which the answers depend on 

recall will, in fact,  effect the answers - it hasn ' t  been a problem 

with this thrugh .  

I . 2  But to  en swer any of the categorie s of questi ons is there - there 1 s 

got t o  be a certain amount of recall 

I . 1 I expect 

S .  I c ouldn' t be • • •  very much . You have to think before it clicks over 

- ask about the que stion • • •  I think about • • •  and the n  suddealy 

remember it because of just • • •  a certain picture that was fairly 

relevant . 

1 .2 The application b others me a b it becau3e it implies that she ' ll be 

given some kind of generalizati on to go from so that it ' s implicit • •  

and that ' s one J. r m not sure that it comes  out or p erhaps looking at 

the transcript later . Well, for instanc e: ,  whenever we asked her what 

the writer of the film would say about ' what ' s time ' s he would be 

replying something that she knew that the film had said or had not 

said ab out time . Synthesis - I think that that one came out pretty 

well, because obviously that she was synthesising evaluat ion and 
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analysis but once  again I c ouldn ' t pinpoint really where those 

things were but the analysis . . .  ·Maybe it • • • • • •  the terms . 

I .2 Br oken them dovm - I ' m  sure . 
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APPENDIX C 

Alternate Definitions of th e  Six Categories 
of the Taxonom of Educati onal ob · ectives 

TaxonOII\Y as F irst  Used to C lassify Or� 
F orm of Responses  to  Open-ended quo�t_i ons 

Taxonomy as U sed to C las sif'y Standardized,; 
Responses t o  Open-�d questi ons 

Taxonomy as Used b:y Twen_!;y Untn:dn�� Judges 
t o  Classify Ten R�onsee 
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KNOWLEDGE 

Taxon omy a s  F irst U s ed to C lass ify Original 
F orm of Re spons es to Open- ended Q ue sti ons 
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The subj ect re calls f acts and definiti ons , wi th minor alterat i ons . 
- The subj ect rec ognized inf ormati on . 
- The sub j e c t  reproduce s ,  wit h little or no change , what was pre sented . 
- The s ubj ect re calls specifics , generaliz at i ons , methods , pr ocess e s , 

pattern , s tructur e ,  or s etting . 

C OMPREHENSI ON 
- The sub j e c t  changes i nf ormati on int o a different symb ol ic f orm or language . 

The subj ect paraphras e s  material or s tates i n  a different f orm . 
The s ubj ect p erf orms i n  s uch a way that it i s  c lear he kn ows what i s  
being c ommuni cate d .  

- The subj e c t  expla ins or SWTh�ariz ea a c ommunicati on us ing a r e ordering , 
rearrangement or ncvr view of the mat erial . 

APPLICATI ON 
- The subj ect uses abs tracti ons in p articular a nd c oncrete s ituati ons . 

The abstracti ons might be gene ra l  ideas , rule s of proc edur e ,  generali z ed 
meth od, p ri nciples or the ori es . 

- The subje ct uses a me th od, rule , o r  principle t o  s olve a ne w pr ob lem . 
- The subj ect s olves a li felike problem that requires the identific ati on 

of the is sue and t he s e le cti on and use of appropriate generaliz at i ons . 

ANALYSIS 
- The sub j ect breaks d own a c ommuni cati on into its c onstituent eleme nts . 

The analy s i s  is intended t o  c larify the c ommuni cation ,  indicate h ow th e 
communicati on is orga niz ed, the way in which it manages t o  c onvey :its 
effects , a nd/or its bas is and management . 

- Tho subject identifie s  elements i n  a c ommunicati Jn. 
- The subj ect identi fie s  unstated a s sumpt i ons i n  a c ommunic ati on . 
- The subj ect p oints out interrela t i o nships among the ideas pre sented . 
- The subj ect i denti fi es structura l parts of t he whole . 

SYNTHESIS 
The subj e ct put s t ogethe r e lement s and parts t o  f orm a wh ole . The 
pattern or s tructur e of the wh ole was not c learly there bef ore . 

- The sub j ect devel ops a c ommunicat i on whe re h e  a ttempts t o  c onvey ideas , 
fee lings a n�or expe rie nces . 

- The s ub j e c t  devel op s a plan of' w ork, or prop os e s  ways of testing hyp othesES. 
The subj e ct deve lops a s et of abstract re lat i ons in order t o  explain or 
clas sifY p articular dat a . 
The sub j ect s olves a pr ob lem or offers a c ommunicati on that requires 
ori gi na l ,  creative th inking . 

- The subj ect mus t desi gn and cre at e a n  ori gi nal p roduct . 

EVAIDATI ON 
- The sub j e ct offers j udgment s ab out the valu e of material a nd meth ods f or 

given purp oses . The judgments may b e  quantitative and/or qualitative . 
- The s ubj ect judges t he ac curacy of a c ommunicat i on from such evidence 

as logical accuracy an d c ons istency . 
- The subj e c t  s ets up ap propriat e  s tandards or value an d determi ne s  h ow 

cl os e],y the y are me t . 
- The sub j ect j udges g ood or b ad ,  ri ght or wrong acc ordi ng t o  s tandards 

he designates . 



KN OWLEDGE : S tatement of e lements or comp onents . 

C OMPREHENSI ON :  Statement of e lements or comp onent s  + 
Implied relati ons or meaning. 

ANALYSIS : Stat:-mcnt of element s or c omp onents + 
Implied relati ons or meaning + 
Progressive reducti on . 

SYNTHESIS : Stated or implied elements or c omp onents + 
Implied relations or meanings + 
Progress ive producti on . 

1 87 

APPLICATI ON : KNO'vi!I.EDGE , C OMPREHENSI ON, ANALYSIS OR SYl'ITHESIS + use . 

EVALUATI ON : Kl'W'NLEDGE , C OMFREHENSI ON, ANALYSIS OR SYNTHES IS 
+ valuing . 



Tax on omy  a s  U sed by Twenty Untraine� 
Judges t o  Clas s ify Ten Respons es 
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1 .  KNG��DGE - Kn owledg0 , a s  defined here , inv olv es th e recall of 
s p e c ifics a nd universals , t he r ecall of me thods and process es , or 
the rec all of a pattern, structur e ,  or s etting . F or me asu reme nt 
purp ose s ,  the recall s ituat i on involv es l i t tle m ore t han bri n gi ng 
t o  mind the app r op r iate materi al . Although s ome alte rat i on of 
the ma t erial may b e  required ,  t his is a re latively minor part or 
the ta sk . The knowledge st atements emphas i z e  m os t  the psychol ogical 
proce s se s  of remembering . The proc e s s  of re lating i s  a l s o  inv olv e d  
in that a kn owledge test s itua t ion re quires the organi z ati on and 
re organi zati on of a pr ob lem such that it wi ll fu rnish the app r opriat e 
s i gnals an d  cue s f or t he informati on and kn owledge the individu a l  
p os s es s e s . T o  use an anal ogy ,  if one thi nks of the mind a s  a f i l e ,  
the pr oblem in a kn owledge t e s t  s ituat i on i s  that of £inding i n  the 
problem or t a sk t he appr opri at e s i gna ls , cu es and clue s which will 
m os t  e ffe ctive ly b ri n g  out what ever kn owle dge is filed or s t ore d . 

2 . C OMPREHENSION - This repre s e nts the l owes t  le:vel of u nde rs tandi ng . 
It refe rs t o  a type of unders tandi ng or apprehens i on such that t he 
individual kn ows what i s  b ei n g  c o��uni cate d  ana can make use of t he 
mat erial or idea be ing c ommuni c ated wit h out necess ar ily r elati ng it 
t o  othe r ma terial o r  seeing i ts fullest imp licati ons . Included in 
thi s  is the tran s lat i on ,  inte rpretati on a nd/ or extrap olati on of 
mat eria l .  

3 .  APPLICATION - The u s e  of abs tracti ons i n  p articu lar and c o ncrete 
situ ati ons . The abs trac t i ons may be in the form of ge ner al ideas , 
ru les of proc e du re s , or @Bnera l i z ed me thods . The abs tract i ons 
may a l s o be techni cal principle s ,  i deas , a nd the ori e s  which mus t be 
remembered and app li ed . 

4 .  ANALYSI S  - The breakdown of a c ommuni cat i on int o  i t s  c onstituent 
e leme nts or parts s u ch that th e  re lati ve hierarchy of i ueas is made 
clear a nd/or the re lat i ons between the i de as expres s e d  are made 
exp licit . Such a nalyses are i n tenued t o  c larify the c om.rnunicat i o n ,  
t o  indi cat e how the c ommuni cati on i s  organiz ed, and the way i n  whic h 
it managed t o  c onvey it s e ffects , as well as its basis and arra ngeme nt . 

5 .  SYNTHESIS - The putti ng t ogether of eleme nt s  an d part s s o  as to form 
a wh ole , This i nv olves the process of working with piece s ,  parts , 
e lements , etc . , a nd arrangin g and c ombining them i n  such a way a s  t o  
c o ns t itute a pat tern or s tru cture not cle arly there . bef ore . It can 
be t he product i on of a p lan, a prop os ed set of ope rati ons or the 
pr oduct ion of a u ni que c arn:lUni cati on . 

6 .  EVALUATION - Judgme nts about the va lue of mat erial and me thods f or 
given purp o ses . Quant it ati ve and qualitat ive judgments ab out the 
extent to which materia l and methods s a t i s fy  criteria . Us e  of a 
standard of apprai sal . The crite ria may be th Q�e determine d by the 
res p ondent or thos e giv e n  to him . 
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C oding Schedule a s  F irst F ormulated 

1 .  FACTUALIZA'riON - A Factualizati on response ,  as dof'ined here , involv ea 
the memorization or recall or facts and processes . Ho inferences  are 
made . Cue words include : 

Th�t, e.s in "I saw that the carvns • • " 

2 .  C OMPR.EHENSI ON -· A c omprehension response goe s beyond what is factually 
presented nncl_ invol vos inference or intent . "It was trying to  give 
examples of . • • • " anc2. "The main idea of tho poem was t o .  • • • " are 
examples of intent statements . 
Cue w ords include :  

How, as in 1 1 It showed h ow poor pe ople live ."  
�' as in "The story aimecl to change my feelings • 1 1 

3 .  UNDE..llSTANQ.._NG- - An Understancling respons e i nvolves an  inference plus 
a reas on for the i nference as support . 
Cue words i nclude : 

B���' as in "They went inside becaus e of the rain . " 
Therefore, as in 11The tree lookod old ,  therefore it was cut d own . 11 
In "'r<r'er .. t o, as in 11He went away in order t o  make them angry . "  
]2z, as in " By talking ab lJUt the wenther , I felt c old . " 

4 . C ONJECTURE - A C onj ecture respons e, as defined here, involves a 
speculati on . 
Cue words include : 

If ,  a s  in " I f  the earth were flat • • • • " 
I thinl<;, a s  in 1 11  think he meant • • • • " 

Note : The if of an if-statem ent is not ne cessarily p osit i oned at the 
beginning or-� resp onse and, an I thi� must  be f ollowecl by a 
speculati on or norrrecall s tatement t o  be classed here . 

5 .  APPLICATION/uSAGE - An Applicati on/Usage resp onse inv olves the use or 
effect of s anething . It can be  stated or implied statements of use or 

Effect . 
Cue words include : 

Use,  as in '1 1 can use this to  • • • •  " 
Mci"cie , as in "It ma.cle me feel s ick . " 
Do,  ns in "It  clid change the tamperature • 11 
"Implied" cl o ,  as in " It changed the temperature . " and -

" I  understand the p oem . a  

6 .  EV�ATI ON - This i nvolves a statement of value . A s tatement containing 
a� menti on of value is classed here if it is not specifically recall . 
Manneris tic statement s of h ow things are done are also classed here . 
Cue words include : 

Enj ox, as in "I  enj oyed that . "  
l!!Portan_i, as in "School is of great imp ortance . " 
1:.22.!eed, aa in "It needs more light • 11 
Quickl�, as in "It was d one quickly ,  11 ( This tells in what "manner.'') 



FACTUALIZATION 

Exam��� .of Respo����_Each Catego� 
of the C oding_ Sc!ledule 

- It was showi ng the Grand Canyon, trees and bits of nature that have 
happened through time . 

- It  we.s showing evidence of t ime through nature, like r ock forma.ti ons . 
- It  was about time . 
- It was saying t hat we can ' t us e the rotat i on af t he earth t o  measure 

time any more . 

COMPREHENSION 
- It wns assuming that time is measurable , men can' t control it and man 

has been aware of it since primitive days . 
- It was trying t o  show time as  a mystery . 

UNDERSTANDING 
- It was illUstrat ing the unknown qualities of time by showing the pink 

sunri se anQ the overall moti on of clouds . 
- It  was illustrati ng primitive man ' s awareness  of time by s howing 

St one henge . 

CONJECTURE 
- It was about moti on and time , I think that t o  have moti on you have t o  

have time , but y ou  don' t necessarily need motion for time . 
- It was presumably a universal film, but I think an African tribesman 

would be puz zled by the whole thing . 
- It was about how •� are guided by time � I think life must have been 

more relaxed whe n we didn ' t have watches and cl ocks . 

A0PLIGATI ONJuSAGE 
- It was helping me think ab out the end of time . 

EVALUATION 
- It was hard to understand . 
- It was good and fast moving 
- It was int er�sting and Gnj oyable t o  watch the black and white 

s ecti on . 
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F inal F orm of the C o:ling Schedule 

1 .  FACTUALIZATI ON - A FA.ctualizati on respons e ,  a s  define d h& re , inv olves 
the memorization or recall of facts and proces ses . No  inferences 
are made . This type of resp on� e is ofte n subsumed in other 
categories . 

That s as in , ; I saw that the car wa s 
" It sh owed that . • • " 

. . . 11 

2 .  COHPREHENSION - A r: omprehensi on resp onse goes beyond what is factual ly 
pres ented and inv olves inference or intent . a rt was trying t o  show 
s ome of the • " and "The main idea of th o p oem was t o  • • •  " are 
examples of intent statements . 
Cue words inclu de : 

H ow,  as in ; ;It showed how poor people live . " 
Aim t �' as in  a The story aimed to change my feelings . "  

3 . UJ'!DERSTAND ING - An Understa'l.din g  resp onse involves an inference plus 
a reas on f or the i nference as supp ort . 
Cue wo rds include : 

Becaus e ,  as i n  "They went ins ide because of the rain . " 
Therefore , as in "The tree lookE;d olrl, therefore it was cut d own . " 
In  order t o , as in  "He went away in order to make thorn angry • 1 ' 

�' as i n  1 1By talking a bout the weather , I fe lt c old . 

4 .  CONJECTURE - A C onj ecture resp onse , as define d he ro  inv olves a 
sp eculati on . 
Cue words i nclude : 

If ,  as  in 11 lf  the earth were flnt • • •  " 
l..._ihi�, as i n  "I  think he meant . • • " 

NOTE :  The if of an if-statement i s  not necessarily p ositi oned at the 
beginning of a resp ons e . Als o ,  a C onj ectural if-stateme nt usually 
has an explanat ion that sounds like a C ompr ehensi on or Unders tanding 
statement but is just the c ont inuati on of the if-statement . Thus,  
when a s tateoe nt is  type d as C onjectural often Factualiz ation or 
C omprehensi on or Understandi ng arc subsumed in it . Finally, an 
I think, must bo f oll owed by speculati on or n onrecall t o  be 
categorized here . An I think plus simple re call is Factualizati on . 

5 .  APPLIClTI CN/USAG!E - An r�pp licati on/Usage respons e i nvolv es the use or 
effect of s ome thing . It can be s t�ted or implied statement s of  use  
or effect . 
Cue words include : 

Us e ,  as in a r can us e thi s t o  • • •  " 
Made , as in " It made me feel si ck. " 
�as in "I t did chan ge the temperature . " 
"'mplied" d o, as in " l  t chan ged the temperature . "  -

"I understand the p oem . " 
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F inal F orm c ont .  

5 .  cont inued 

Nffi'E : Us e  is c . .=:.tegorized 1\pplicu.tion/Usage only whe n t he resp ondent 
is  indicating us e �y ond what was specifically p resented 
otho rwis o it woult'l. bo typed as Fac tualizati on or C omprehonsi on 
or Under standing . 

6 .  EVALUATION - This inv olves a s tato mc nt of v alue . !. st atement 
c ontai ning any monti •Jn of value is categorized hore , if it is n ot 
sp Gcifically re call . Manneris ti c s tatements of how things aro done 
aro als o cat egorized he re . 
Cue words i nclude : 

En,j oy, as in ui onj oyed that . 11 

Imr:_ortan�, as in " S ch o ol is of groat imp ortanc e . 11 
To  need, as in "It nu:. ds more light . "  
C}ui_�k�z, as in "It was done quickly , "  

Addit ional C lass ification Rules 

( This to lls in what 
lilanner .) 

1\ negative s tateme nt is typed in the S IJ!!le category as the c omparable 
positiTe statement . 

A resp ons e can bo typed in mort- than one category . Each phrase that 
exp rossos  a c omplc tG thought c an be type d  separate ly . 

- A phras e can s om::: timc s be reworded to ascertai n the re al meaning . 
Parenthet ical phrases are sometimes el imilli�t ed if unnecessary to the 
main idea . 

- Applicati on moans s nncthing has bee n done ,  not an intent t o  do . 
Intent is c anprehcnsi on . 

- C omprehensi on i ncludes paraphrases . 
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It ·was making me think ab ou t  time as the f ourth dimens i on .  

It was illustrat lng the c onstancy of time by pre sent in g  the 
steady t icki ng of clocks . 

It wn.s c onfl'.Sing and I didn ' t like t he disj oi nted. s ens e of 
time it showed . 

It was s aying that y ou can ' t have t ime without mot i on . 

It was presenting many questi ons in order to get us t o  be 
aware of time . 

It was sh ovli ne; time as continu ous mov ement of everyth ing. 

It was expla ining t ime , but I think if t here were no pe ople ,  
the re v,r ould be n o  c oncep t of time . 

----- It was making me c onsider h ow I might be influenc ed by time .  

I t  was telling me that moisture makes rin gs on a tree widen . 

I t  was trying t o  show a sh ort hist ory of t he measurement of' 
ti me . 

It was defining time , but I d on ' t think t ime is e. rwt hing as we 
know it . 

----- I t  was ab out time and if s ome one asked t he writer of the film 
for a definitio n of time , he would s ay it is unpredictable 
or unconceivable . 

----- It was menti oning a clock that never l os e s  a sec ond . 

-------- It was ba rd  to l is ten t o .  

I t  was go od t he way it kept talking with the black and wh it e 
scenes . 

I t  was aiming t o  enc ourage p e ople t o  think ab cut t ime and what 
---- it i s . 

---
It wa s putting many bits of inf ormati on t ogethe r in o rder to  
a how t he evoluti on of man ' s thoughts about time . 

It was s tarting t o  change my attitude ab out t ime . 
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1 • __ ____ It was suggesting that man is getting qetter at mea suring time . 

2 .  _____ It was about t ime ,  I think time is  his tory, past and present . 

3 .  _ _ _  -�- --It was saying c onquering time but meant t o  beat a sp ort rec ord . 

4 ·-- --�-It was about time and I think t he earth is part of time . 

5 -- --· --��It was aiming to get me t o  c onsider how time fixes itself . 

6 .  It was discuss ing time , I think time is happening and moving 
·-----

7 . 
__ _ 

forward . 

It was trying t o  make p e ople thin.lc of time as  n ot just what your 
watch says . 

8 ·-----��It was about time ,  if t ime is real I think it is jus t s o  man 
knows how to pace his life .  

9 ·--. -��It was showi nr a ll s ort s of natural th in��s . 

1 o . 
�--

It was putting t ogether many bits of informati on . 

1 1 • It was hard to lis ten t o .  �-----· 

1 2 .  ____ It was us ing colour and cloud moveme nts to sh ow time . 

1 3 .  It vw s talking ab out a previ ous tenth of a s ec ond which really 
-----

meant breaking a rec ord o 

1 l� . ____ ._It was making me think abrut how to run an experiment t o  f ind out 
the influenc e of time . 

1 5 .  _________ It was illus trat ing the unknown qualities of time by sh owing 
a pink sunris e . 

1 6 . _______ �It was questi oning me about time . 

1 7  • _____ .It was presenting the idea that t ime is a questi on . 

1 8 . _____ It w<.!S presenting que sti ons about tire . 

1 9 •  ____ __ It was saying that S t onehenge marke d the seas ons . 

20 . It was showing primitive man, if he realJ.,y knew what t ime was we 
-------

would be much further ahead today. 
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Knowledge 

"Answers" C lassified Ac c ordi ng to  the 
Original Definition of the Taxonomy 

- It menti oned a clock that never loses a s econd, s ome grea t 
c omputer like thing. 

- The mai n ideas presented were the questi on "What is time? " ,  
what man has d one t o  time and how man thinks he has conquered 
time with watche s ,  and na ture ' s  rec ord of time . 

- It showed the b its that we ' re al l aware ab out it and then 
asked us what it would be like to control it and go back in 
t ime and finally, at the end, made us wonder ab out time with 
mysterioue types of wo rds . 
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- It showed St onehenge , an anc ient ring of' large blocks of stone 
set up in England . It .acts as a calendar of seaso ns . 

- It was about time and how man has tried to harness time f or his 
own purp os e . It was aaking what time is • 

- It showed evidence of ti me throu gh nature,  like r ock f ormati ons 
and trees . 

- It  sh owed the Grand CaQYon and trees and bits of nature that 
have happened through time . 

- It said we don ' t  know much ab out time and we can ' t control it but 
we aro getting better at measur ing it . 

- It showed rhythms and patterns that primitive man rec ognized . 
The rhythms and patterns included seas ons , moon phases , the p ositi on 
of the sun and the starts . 

- I thought it was about time mos tly . How time goes , how it moves 
along and how things progress in time . 

- It jus t p osed a quest ion - •r&at is time? That' s a ll i t  p os ed 
but it didn' t tell anyb ody anything . It didn ' t change or d o  
anything or alter aQY knowle�ge anyb ody has . It jus t posed a 
questi on . 

- It  showed Stonehenge . 
type of people , before 
determine seas ons . 

I That s a place where some of the older 
Chris t ,  set up a temple s ort of th ing t o  

- I t  was trying to  make people think by showi ng clocks and sundials , 
old-fashioned s tone th ings , the sun and cloud movements . Also,  
at the very beginning it asked "What is time? " very mysterious1y . 

- It  was sh�;in g  time as c ontinuous movement of everything . 
- It told me that as a tree grows , each year anothe r layer is 

added to the trunk . You can te ll h ow old a tre e is by counting 
the layers . 

- It started of f  showing that primitive man was aware of time 
and how he measured it, such as Stonehenge . The picture s made 
a lot of the sun and it  showed how man divided days into hours 
int o minutes int o s ec onds and how man became more accurate in 
measuring tirre . Finally, towards the end, it s uggested and 

. oort of p os ed a qu esti on, ''What would it be like if you cou ld 
control time , a nd ri ght at the end i t  ·aaked what time was . 



C omp rehensi on 

"Answers " C lns s ified A c c ording t o  
Original Definit ion c ont . 

It s a id th�t primitive man u sed time f or p ��nti ng cr op s in the 
c orrect s ea s ons , for waking a nd s leeping, rY.l tur8l thi ngs . We 
u s e  it for a 9 t o  5 j ob ,  w orkin g s o  mrmy h •)Urs on a p articulc.r 
j ob .  Primi ti ve m�n hasn ' t  divided time up s o  much becaus e he 
has m ore time f or oth8r th ings and hn.s s o  much t o  do . 

- The fi lm assume d that time is what passes and isn ' t really 
anything particu lar . I t  is what man has made in order t o  
determine what has pas s ed . 

- The main idea of the fi lm was to t ell p e ople watching it that 
man i s  s ome sub-race . He c an ' t harne s s  nature for his own us e . 

- Based on what the fi lm sh owe d ,  if s ome one asked me what time 
was ,  I w ould s ay it is th e world p rogres s ing and different th ings 
happening . 

- I t . illus trated man ' s awarene s s  of time by showing S t one henge 
that was used t o  predi ct the s eas on . 

- I t  j us t  tried t o  make p e ople th ink, t o  s e e  if t hey can c ome up 
with an answer . If they can c ome up wit h  an an swer , they kn-ow what 
the neaning is . 

- I t  showed primitive man ri ght at the beginning . I think he 
was aware of time by n otici ng the peri ods of darknes s  and s ensi ng 
s anething was goi ng by, s ome thing was left in the pa st . 

- I t  i llus trated t he c onstancy of t ime by pres enting the steady 
ticking of clocks . I 
Man s awarene s s  of' time c ame thr ough in the narrati on . 

- The writ er of th e  film wo uld s ay time i s  unpredi ctable or 
unc onceivable if some one asked for a defi nit i on . 

- I t  talked about c 0nque rin g  time , which means being a ble to c ontro l 
i t  and move ar ound in i t ,  apart from thou ghts that inv olve t he fl ow 
of i t .  

- I t  wants pe ople t o  think ab out time and become aware of the 
extent t o  wh ich they are governed by i t  and the very limited 
knowle dge th at man has ab out it . 

- I t  was putting many bits of inf ormat i on t ogether to sh ow the 
evolut ion of man ' s th oughts about time . 

- It was trying t o  make p e op l e  think of t i me as n ot j ust what 
y our watch says or th e  date it is . 

- I think it was t rying t o  say that ti rre is s m�eth ing we can ' t  
get a h old of . 

- The aim of th e fi lm was t o  get pe ople t o  think abou t  time and 
abrut what it is • 

- It illustrated t he unknown qualitie s of ti me wi th t he p ink 
sunrise , and the overall m ot i on of the clouds m ovi n g  acros s  the 
blue sky . 

- It assume d that time is me a surable ,  man can ' t c ontr ol it yet 
man has been aware of it ever s in ce primitive days l 

- "A t enth of a s econd i s  a preci ous commodity" means that a 
tenth of a s e c ond wi l l  never be there a gai n . Y ou c an' t relive 
s ome thing th at happe ned a tenth of a s eco nd ago . 
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"Answers11 Classified According t o  
Original Definiti on co nt . 
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If I was doing a s chool pr oject on what time is I might be able 
t o  use  s ome of the ideas in the film . 

Analys is  

- It used picture s to  get points across . Like th e  pictures of 
pas t events and. the cl ocks to show the measurement of time . 
It used fast m oti ons for the c l ouds streaming across  the sky . 
Time was actually there , therefore it takes a Wh ile to  perceive 
the m oment . Y ou c ould just glance at the picture and tell time 
was moving acros s . 

Synthes is 

- It made me think about time as the fourth dimensi on. 
- It  said you can 1 t have time w ithout moti on . I think that to 

have m oti on you have to have time, but y ou don' t necessarily 
need m oti on for time. 

- It was ab out time . Time is  equally imp ortant to primitive man 
and modern man be cause b oth cannot exis t with out it . 

- An Afri can tribesman, presuming he knew the language of the 
film ,  would be puzz led ab out the pe ople who made the film and 
would wonder what it is about and why they make such . a big deal 

I 
about time . Becaus e tribesmen usually don � have cl ocks and they 
have more time t o  spend on a thing, they d on t nee d t o  divide time 
up s o  much . 

Evaluati on 

- The black and white secti ons were go od . It was Kennedy making 
a speech and that indic ated that it was a fairly modern kind of 
film . 

- I liked the way it kept talking with th e  black a nd white scenes 
and i llustrated the idea that man can make time go backwards . 

- I enj oyed seeing how different cl ocks work . 
- The narrati on of the fi lm was poor because s ome of the words were 

unc lear and some of tl1e words were more for adults, pe ople who 
are g oing to  university .  

- It  changed scenes qu ickly. It was hard t o  get hold of what was 
happening . 

Other 

- The St onehenge thing , I  didn ' t unders ta nd that . 
- I don ' t think t ime is anything as we knew it . It is nothing 

s olid and it ' s  n ot really a thought . S ome people would c lassi fy 
it  as a thought,  I suppose ,  but I c culdn ' t .  

- I had to really lis te n  hard to it but I underst ood it . 
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- It was s h owi ng S t onehe n ge , r ocks , tre es ,  a primit ive oan and a race • 

..... It wan sh 01oving a l ot of c l ocks a nd h ourgla s s e s  and sundials . 

It was s ayi ng the c e s ium c l ock i s  very ac curat e ,  more a c cur at e than 
me0hanical one s . 

I t  was s aying that a t enth of a s ec ond c oun� ellpe cia lly i n  a race . 

- It was s aying that we can ' t  use the r otat i on of the earth t o  measure 
time anym ore becaus e it l oses 3 s ec onds i n  s o me years . 

C omprehensi on 

It was talking a b rut 11 c onque ring ti rre 11 which m eans beati n g  a s p or t  
re cord . 

- I t was s aying u splitt i ng s econd s "  but really meant bre aking a s econd 
into smal l e r  parts wi th m ore pre c i s e  c locks . 

It was implyi ng that layers of r ock measure mill i ons of years as 
cl ocks mea s ure hours . 

- I t  was i n d icati ng that primi tive man was aware of time in bigger 
units ( like day s and s easons ) than we ar e . 

- It was sh owing a bri e f  history of the measu rement of time . 

- I t was telli ng how the units wi th whic h we measure time have go t 
smal l er and m ore a c cur ate over th e yea rs .  

Appli cati o n  

It was s h  011i ng me tho.t I ,::an u s e  a tree trunk t o  find out h ow 
wet it wa s  in s ome years • 

- l t was te lling h ow c l ocks ar e inaccurate . Be c aus e of tha t , I know 
now toot I wouldn ' t be able to t e l l  s ome o ne the dP-finite ti me . 

It was te llin g me tha t  I cou ld det ermi ne the age of a n ew land by 
examining layers o f  r ock . Maybe I cou ld det ermine the age of a 
new planet by this m e th o d  too . 

- I t wa s c once rnen abou t p rimitive ma n ' s c onc ept of time . Like the 
primiti ve man I s aw, I c ould t el l  wh en t o  p la n  crops by obs e rving 
nature if I wa s i n  a s t rang e or remot e  p la ce . 

- I:t was p r e s en ti ng time i n  natur e .  I s upp ose t hos e layers of r ock 
go back t o  before th e re were wr itt e n  rec ords . S c ient i s t s  c ould 
us e them t o  le arn abo u t  p ast thi n gs  l ike f l o ods and i ce a ges . 
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- It was making as sumpti ons a brut time . It  as sume d tha t time exis ts , it 
can be measured , it is continu ous , and we are all affected by it . 

- It was using th e black and white scenes t o  give a different view of tim e, 
I thi nk .  It was using them to show s omething besides f orward tirre . 

- It was organiz ed into 3 sections . First it showed different ways of 
measuring time t o  give a his t ory t o  it . Next , it said we still don ' t 
know what time i s  and, final ly ,  it expl ored the p ossibility of g oing 
backwards in time by usi ng some clever camera work . 

- It was showi ng n race t o  illustr.:1 te one of the reasons why man s eparates 
time into smnll units . 
It was presenti ng old time pie c es ,  St onehenge ,  a nd  primitive man t o  
show that man has tried t o  know and unde rstand t ime for centuries . 

- It  was an inquiry film because it presented many questi ons in order 
to get the audience t o  think ab rut time . 

Synth es is_ 

- It was concerned about people s ' awareness  of time . I think life must 
have been more relaxed when they didn ' t have •�tches . Now, becaus e of 
them, we have t o  be more ac curate ab out meeting pe ople . 

- It was making me th ink of time as the fourth dimensi on and to  wonder about 
ways of getting into thnt dimensi nn and moving both backwards and forwards 
in it . 

- It was making me think ab rut how to run an experiment to t ell how 
imp ortant time is to  man . You could remove all the cl ocks and watch what 
happ ens . 

- It was influenci ng me in su ch a �ay that , if I had t o  define time nmv,  
I wou ld say it is a n  unknown occurrence thr::.t influences I!lY life . 

- It was he lping me th ink ab out the en d of t ime . 
there would be  no c oncep t of time . 

If the re were no p e ople , 

- It was in ne ed of a s ecti on ab out the unsure ness  of time and how time 
can seem both l ong and sh ort . 

Evaluati on 

- It was hard t o  understand becaus e the man us ed words I didn' t know . 
I didn ' t like that . 

- It was hard to  lis ten to  and I didn ' t like the s ound track . The s ound 
track was bad becaus e sometimes the music  c overed up the man' s voi ce .  

- It  was conf'J.s,ing and I didn 1 t like the fi lm  becaus e it gave a dis j ointed 
sense of ti me . The pictures often di dn ' t really go along with the words . 

- It was good becaus e I liked the way it held my interest by keeping the 
scenes constantly moving . 

- It was go od becau sa the black and white fl ashbacks showed how s trange it 
would be to turn back t ime . 

- It was po cr in that it doesn ' t apply t o  ever,yone . S ome people , like 
hippies and primitive men, aren ' t concerned about time . 
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Pleas e read t he CLASSIFICATI ON SCHEHE c&.refully an d clo.s s i fy each 

r e s p om e int o one c :�t og ory . D es i gnate th e c ete gory by 1 ,  2 ,  3 , 4, 5, or 

6 in the spac e  prov ide d . The que s t i on "'rell me o.b cut t he fi lm . " 
p r ompt ed each resp ons e  fr om 0. sch o ol child . 

Ci\TEG ORY 

----------�I had t o  l is ten very hard . 

________ .I t  was s h owi n g  time as c ontinu ou s  m ov emen t  of ev eryth ing . 

___________ I t  didn ' t c hange or d o  anythi ng to alter any kn owledge anyb ody 
hns . 

I t  m enti oned n c l ock that ne ver l os es a sec o nd . 
-------

I t  t old me that m oistur e makes rin gs on a tree widen . 

-----�I t was putti ng ma ny bits of i nfor!Illl t i on t o gether in order 
t o  show t he ev olut i on of man ' s th ou ght s abuu t t ime . 

I t  made me think nb out t ime a s  t he fourth dime nsi on . 
------

I don
'

t thi nk time is anything n s  we k n ow it . 

--�-The aim of the film was t o  get pe ople to th i nk ab rut t ime 
and a b oo t  what it is . 

I liked the way it kept tnlkin g  wit h the black and Wh ite s c enes . ·-----� 

I think thnt to hn vo m oti on y ou  have to have ti me ,  but y ou d on
'

t - · -
--

- �
necess J.rily ne ed moti on f at'  t ime . 

----------�I t i llu strat ed the c ons tancy of time by pre s e nti ng the s t e ady 
t icki n g  of c l ocks . 

I t s :1.i d  t h:".. t y ou  ca n ' t hnve ti me wi th out moti on . 
-------� 

The writ er of the film wou ld say time is unpredi ctable or 
-------

unc o nc e i vable if s ome one aske d  f or a definition . 

The ;13rrati on of the fi lm was p o or . 
-----
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S criut s of Baseline a nd Treatment Vide otapes 

BASELINE A SCRIPT 

E - I '  m g oing to ask y ou ab out t he movie y ou  have j us t s een, Fi ona . 
Think carefully and answe r as best y ou  can . 

E - F i ona , tell me ab out t ho film . 

F - It was saying that y ou can ' t have time without m oti on . 

E - O . K. 

E - F i ona , tell me ab out the film . 

F - I t  was making m e  c ons ider h ow I might b e  affected by time . 

E O .K.  

E - F i ona , tell m e  a b ou t  the fi lm . 

F - I t was trying t o  show a sh ort his t ory of the measureme nt of tim e . 

E - o . K . 

E - F i ona , tell me ab out the film . 

F - It was i llus trating the constancy of time by pres enting the 
s teady ticking of cl ocks . 

E - O .K . 

E - F i ona , t ell me ab out the fi lm .  

F It was defining tim e ,  but I d on ' t think time is anything as we 
know it . 

E - O . K . 

E - F i ona , tell m e  a b out the fi lm . 

F - it was hard to listen t o .  

E - O . K .  

BASELINE B SCRIPT 
E I ' m  going t o  ask y ou ab out the movie y ou  have just seen,  F i ona . 

Think carefully ancl answer as best y ou can . 

E - F i ona , tell me a b out th e  f ilm . 

F - It was trying t o  show a sh ort his tory of t he measureme nt of ti me . 
E - O . K .  

E - F i ona , tell me ab rut t h e  film . 

F - It was hard t o  lis ten to . 

E - O . K . 

E - F i ona, tell me a b out the film .  
F - It was illus trati ng the constancy of time by pres enting the 

s t eady tickin g  of c l ocks . 

E - O . K . 
E - F i ona , tell me ab out the f i lm .  
F It was defi nin g time , but I don ' t thi nk time is anythin g R S  we 

kn ow it . 
E - O . K. 
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BASELINE B SCRIPI' cont . 

E - Fiona , tell me ab cut the fi Lm .  
F - It was saying thnt you can ' t have time with out moti on . 
E - O . K . 

E - Fiona , t ell me ab0Ut the film . 
F - It was making me c cnsider how I might be affected by t ime . 
E - O . K .  

BASELINE C SCRIPI' 
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E I ' m going t o  ask y ou about the movie you have just seen ,  F i ona . 
Think carefully and aJ:l811er as best y ou can . 

E - F ionn, tell me abrut the film . 
F - It was illustrating the constancy of time by presenting the 

stea� t icking of clocks . 
E - O . K . 

E - Fiona , te ll me ab out the film . 
F It was saying that y ou can' t have time wi thout moti on . 
E - O . K . 

E - Fiona, tell me ab out the film . 
F - It was hard t o  lis ten t o .  
E - O .K . 

E - F iona , tell me nb �:u t the film . 
F - It was trying to  show a sh ort history of the measurement of time . 
E - O . K . 

E - Fiona, tell me ab out the film . 
F - It was making me cons ider hON I might be affected by time . 
E - O . K . 

E - Fiona , tell  me c.b out the film . 
F It was defining time , but I don' t th ink time is anything as we know it . 
E - O .K . 

BASELINE D SCRIPT 
E - I ' m going to  ask you aboot the movie you have jus t seen, Fi ona . 

Think carefully and answer as best y ou  can .  

E - Fiona , tell me about th e  film . 
F - It was defining time,  but I don' t think time is anything as  we knov; it . 
E - O .K . 

E - Fiona, tell me about the film . 
F - It \'VaS illustrating the  cons tanoy of time by presenting the steady 

ticking ar clocks .  
E - O .K .  

E - Fiona, t ell rre abcut the film . 
F - It was making me cons ider how I might be affected by time . 
E - O .K. 
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BASELINE D SCRIPT c ont . 

E - F i ona , tell me ab ou t the film . 

F - It wa s hard to lis ten t o .  

E - O .K. 

E - F i ona , te ll me ab out the fi lm . 

F - It was s aying t rot y ou can ' t have time without moti on . 
E - O,K,  
E - F i ona , t el l  m e  a bou t  the fi lm .  
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F - It was trying t o  sh ow a short hi s t ory of the measurement of time . 

E - 0 .K. 

BASELI NE E SCRIPT 

E - I ' m  go ing t o  ask y ou about the m ovie y ou have just s ee n ,  F i ona . 
Think c are fully a nd answe r a s  b e s t  you c an . 

E - F i ona , t ell mo ab out the film . 
F - I t was making m e  c ons ider how I might b e  affected by t ime . 
E - O .K .  

E - F i ona , te ll me ab out th e film . 

F - It was hard t o  lis te n  t o . 

E - O .K 

E - F i ona , t ell me ab out the fi lm . 

F - I t wa s s ay ing t ha t  y ou ca n' t have time wi t h out moti on . 

E - O .K .  

E - F i ona , tell me ab ou t  the fi lm . 

F - I t wa s trying t o  s h ow a sh ort his t ory of the mGasurement of t i me . 

E - 0 .K. 

E - Fiona , t ell me ab , mt the fi lm . 

F - I t  wa s definin g t im e ,  but I don ' t th ink ti me i s  anyth ing as we 
kn ow i t . 

E - O .K. 

E - Fi ona , te ll  lile ab cu t  the fi lm. 

F - It was i llustrat i ng the c ons tancy of t i me by pres enting the 
steady t icking of c locks . 

E - o • .te. 
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Baseline Treatment S cri�s c ont . 

BASELINE F SCRIPI' 

E - I '  m going to ask y ou about the movie you have just seen ,  Fiona . 
Think c nrefully and answer as best you c an . 

E - Fiona, t ell me o.b out the film . 
F - It was hard to  listen t o  
E - O .K . 

E - Fiona , t ell me ab out the fi lm . 
F It was defining tine , but I don ' t think time is  anything as we 

lmow it. 

E - O .K. 

E - Fiona , tell me about the fi lm .  
F - I t  was i llustrating the c onstancy of time by presenti ng the 

steady t icking of c locks . 

E - O .K . 

E - Fiona , t0ll me ab out the f ilm . 
F It was making me c ons ider how I might be affected by time . 
E - 0 .K. 

E - Fiona , t ell me a b out the film . 
F - I t  was trying to  show � sh ort hist ory of the measuremen t of t ime . 
E - O . K . 

E - Fiona, t ell me ab out the fi lm . 

F - It was saying that you can ' t have time without moti on . 
E - O .K. 
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Bas eline and Treatment S cripts c o nt .  

TREATNIENT A S CRI Pr 

E - Now I '  m going to ask you m ore que stions  about the m ovie . Once 
again you sh ould think carefully and answer as  best you can . Take 
as much time as you ne ed . There is no rea s on to hurry . 

E - F i ona, can y ou tell me some more ab .;ut t he film . 

F - I t  was s tarting t o  change my attitude ab out tine . 

E - 0 .K .  

E - F i ona , can y ou tell r:J. e  s ome m ore ab out the fi lm . 

F - It was c onfus ing and I d idn' t like the disj ointed senee of time 
it showed . 

E - O .K. 

E - F i ona , can you tell me s ome m ar e  about the film . 

F - It was telling me that moi sture makes ri ngs on a tree widen . 
I 

Reinf arcement E - That s a very go od answer . 
Reinforcement and r eason : E - That ' s  a very go od answer . Y ou have 

remembered what the film said . 

E - F i ona, can y ou tell me s ome more about the film . 

F I t  was aimin g  t o  enc ourage p e ople t o  think about time and what it i s .  
E - O . K. 

E - Fi ona , can y ou tall me some more about the film . 

F - It was presenting many quest i ons in  order to get us t o  be aware of t ime . 

E - 0 .K. 

E - F i ona , c an  you tell  me s ane more ab ou t  the film . 

F - It was ab out time , if t ime is rea l ,  I think it is j us t  so  man knows 
how to pace his life. 

E - O . K . 

E - Fiona, can you l;e ll  me some m ore about the film . 

F - It was making me think about how to run an experiment t o  fi nd out 
about the i nfluence of t ime . 

E - 0 .K.  

E - F i ona, can you te ll me s ome m ore about the fi 1m . 

F - It was g ood the way it kept talking with the black and white s cenes . 

E - O .K. 

E - F i ona , c a n  you te ll me s ane more ab out the film . 
F - I t  was ment i oning a clock that never l oses a second . 
Reinforcement : E - That ' s a very go od answer 
Reinf orcement and reas on : E - That ' s  a very g ood answer . You have 

remembered what th e film said . 

E - Fiona, c an you t e ll me  some more about the fi lm . 
F - It was sh owing t ime as c onti nu ous mov emen t of everything . 
E - O . K .  

E - Fi ona , c an  you tell me more ab out the film . 
F It wa s putting many \lits of informati on together in order to show 

the evoluti on of man s thought s abou t  time . 
E - 0 . K. 
E - Fi ona, can you tel l  me s ome more ab out the fi lm . 
F - It was explaining tir.1e , b ut I think if there were no  p e ople there wouJd 

be no c onc ept of tirre . 
E - O .K .  
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Bas eline and Treatment S cripts cont . 

TRE.ATUENT B SCRI PI' 

E - N ow I t  m go ing t o  a s k  you m ore quest ions ab out the movie . Once 
again y ou sh ould think carefully and answer as be st y ou can . 
Take a s  mu ch time a s  you nee d . Thare is n o  reas on to hur� . 

E - Fiona , c an y ou te l l  me some more about the fi lm . 
F - It was c onfus ing and I d idn ' t  like th e dis j ointed s e ns e  of time 

it showed . 
E - O . K. 

E - F i ona , can y ou tell me s ome more ab out th e film . 
F - It was telling me that mois ture makes ri ng s on a tree widen .  
E - O. K . 

E - F i ona , c an you t ell me s cme m or e  ab out t he film . 

F - It was aiming t o  e nc ourage p e op le to think ab out t ime and what it i s .  
Reinf orc eme nt : E - Tha t ' s  a very good answe r . 
Reinforceme nt a nd reas on :  E - Tha t ' s a very g o od answer . You have made 

an inference fr om wha t th e film sh owed . 
E - Fi ona , can y ou te ll me some m ore ab out the fi lm .  
F - It was p res enti ng Bn ny ques ti ons i n  order t o  get u s  t o  b e  aware of time . 
E - O . K. 

E - F i ona , can y ou  tell me s ome more about th e film . 
F - It was about time , if time is real , I think it is j u s t  s o  man kn ows 

how to pace his life . 
E - O .K . 

E - F i ona , c an you te 11 me scme m ore ab out the film . 
F - It was s t arti ng t o  chnnge my attitude about t ime . 
E - O .K . 

E - Fi ona , c an you te ll me s ome m ore ab ru t  the film . 
F - I t was good the way it kep t  ta lking wi th  the bla ck and wh ite s ce nes . 
E - O . K . 

E - F i ona , can you tell me s ome m o re ab out t he film . 
F - I t  was menti oning a c l ock that ne ver l os es a sec ond . 
E - O .K . 

E - F i on a ,  c an you t e ll me s ome m ar' e  abou t th e fi lm . 
F - It was sh cw ing ti me  as c ont i nu ous movemen t of everyth ing . 
Re inf orcement : E - That a ve ry go od answer . 
Reinforcement a nd  reas on :  E - Tha t ' s a ve� go od an swer . You have m ade 

an infere n ce from what the film sh owed . 

E - F i ono. , c an you tell me s ome more ab out the film . 
F - I t was putti ng many bits of i nformati on t ogether i n  order t o  sh ow 

the ev olution of man ' s th ou ghts ab uut t ime . 
E - O . K . 
E - F i ona ,  can y ou te ll me s orre more ab out the film . 
F - It was e xpla ining ti rre , but I think if there were n o  p e op le there 

woul d be n o .concept of t ime . 
E - O .K. 
E - F i ona , C M  y ou t e ll me s orre more about the film . 
F - It was making me th ink ro out h ow t o  ru n  an experiment to fin d  ou t 

ab ou t  the influ ence of t ime . 
E - O .K .  
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Basellne and Treatment Scripts __ c ont . 

TREATMENT C S CRIPI' 

E - Now :I' m going t o  ask you more quest i <)ns about the movie . Onc e 
again you should think carefully and answer as bes t you c an .  
Take a s  much time a s  you ne ed. There is  n o  renson t o  hurry 

E - F iona ,  c an you te ll i!le s ome more ab out the fi lm .  
F - It was telling me that moisture oakes rings o n  a tree widen . 
E - O .K. 
E - F i ona , c an you te ll me s ome nore about the fiill . 
F It  was aiming to en c ourage people to think ab rut time and what it i s . 
E - O .K. 
E - F i ona, can you tell me some � ore ab out the filn . 

F - It was prvsentin g ma� questi ons in order to get  us t o  be aware of t ime . 
Reinforcement : E - Thet ' s a ve� go od answer . 
Re inforceme nt and reo.s<m : E - Th.'1t 1 s  a very good answer . You have made 

an inference from what the film s aid and 
you have given a re:1.son f ar- the inference . 

E - F i ona, can you tell me s ome more ab out the fi Jn . 
F - It was ab out tiJne ,  if time is real, I think it is jus t  s o  man knows 

how t o  pace his life . 
E - O .K. 

E - F i ona , can you te ll me s ome more ab out the film . 
F - It was starting to change my attitude a brut tire . 

E - O .K .  

E - Fiona , can you tell me sooe m ore ab out t he  film . 
F - It wqs confus ing and I di dn' t like the dis j .,inted sens e of ti me 

it showed . 
E - O .K. 
E - Fiona , c an you tell me some more ab out the film . 
F - It was menti ·ming a cl ock that ne ver los es a s econd . 
E - O .K. 

E - Fiona , can y c�u te ll hle some more about the fi lm . 
F - It was showing time ns  cont inu ous moverent of everyth ing. 
E - .O .K .  

E - Fiona , can you te ll me s om.g more about th e film .  
F It was putting crany bits of infomati on to gether in order to show 

the evolution of r.1an ' s thoughts about ti rre . 
ReinforcEme nt : E - That ' s a very g ood answer . 
Reinfor cement and reason : E - That ' s  a very go od answer . You have made 

an inference from what the film showed and 
you have given a reason f or the i nference . 

E - Fiona , can you te ll me s ooe crore ab cut the fi lm . 
F - It was explaining time , but I think if there wore no pe ople there 

would be no concept of tir:te . 
E - O . K. 
E - Fiona ,  can you te ll me s ome more ab out the film . 
F - It was making me th ink abuut how to run an experiment to  find out 

ab cut the influence of time . 
E - O .K . 
E - Fiona , can you tell me s ome more about the fi lm .  
F - It was good the way i t  kept talking with the black and wh ite ·•o enes . 
E - O .K .  
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TRElTr�T D SCRIPT 

E - Now I ' m  going t o  a sk you more questions ab out the movie . 
you sh lJuld think carefully and answer as best  you c ::�.n . 
ouch time as you need , There is no roes on to  hurry . 

E - Fiona , can you tell L\e s ome m ore ab rut the f ilm . 
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Once again 
Take as 

F It wo.s a iming to e nc .;urage pe ople to think about tiJre a nd wm t it i s . 
E - O ,K . 

E - Fiona, can you tell me s .)mo more about the film . 
F - It was pr ...:senting many questi ons in  order t•) get us t o  be aWCJ.re of tibl e, 
E - O,K,  
E - Fiona, ca n Y •'U tell me some m ore about th e film , 
F - It �s ab out ti me, if ti me is real, I think it is jus t s o  man knows 

how t o  pace his life . 
Reinforcement : E - Tha t ' s a very good answer . 
Reinforc ement and reas on : E - That ' s a very good answer . You have 

speculated ab out what you saw . 
E - Fiona , can you tell me some m ore about t he film . 
F - It \vas starting to change my attitude ab out  time . 
E - O ,K, 

E - Fi ona , can you tell me S ffi1e n ore ab out the film ,  
F - It was confusing and I didn' t like the dis j ointed senes of  time 

it  sh owed . 
E - O .K . 

E - Fiona, c an  you te ll me s ooe more ab out the film , 
F - It was te lling me that moisture makes rings on a tree widen , 
E - O .K. 
E - Fi ona , co.n you tell oe s orre m ore about th e film, 
F - It was showi ng tiLlc as conti nu ous movement of everything . 
E - O .K. 

E - Fiona , can you tell me some o <r  e about the f ilo . 
F It was putting many bits of inf ormati on together i n  order t o  sh ow 

the evolution of i"Jan' s thought s about t ime . 
E - O .K. 

E - Fiona , can you tel l 1�1e s ome more ab rut the fi lm . 
F - It  was e xplaining t ine, but I think if t here were n o  people th ere 

would be no concept  of time . 
Reinforcement : E - That 1 s a very good answer .  
Reinforceme nt and reason : E - That' s a ver,y g ood answer . You have 

speculated �bout what you s aw . 

E - Fiona, ca n you tell me s ome m ore about the film . 
F - It  was making me think ab out h o..v to ru n  a n  experiment t o  find out 

about the influe m  e of time . 
E - O .K .  

E - Fi ona, can you tel l  me s ome more ab rut th e film . 
F - It was go od the way it kept ta lking with the black and white scenes . 
E - O .K.  
E - Fiona, can you tell .c:J.e some m ore about th e film , 
F - It was .c:J.entioning a clock that never l os es a s ec ond . 
E - o .K. 
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Baseline and TreRtoent Scripts cont. 

TP.EATNENI' E S CRIPT 

E - Now I ' o going t o  ask you l'lore questions about th o  rr�ov ie. Once 
again you sh ould th i nk  carefully and :mswer as bost y._)u can. 
Take as much tioe a s  you need. Thero i s  nd  reason to hurry.  

E - Fiona, can you tell me some m0ro ab . :ut tre fllm . 
F - It was presenting nany questi ons in order to get us to  be aware of time. 
E - O.K . 

E - Fiona , can you tell me sume r:t are about the fi lu. 
F · - It was ab m t tine, if time is real , I think it is just so r:1an knows 

how to pace his life. 
E - C' .K . 
E - Fiona, can you tell me s oCJ.e CJ.ore about the fil.ra. 
F - It was starting to change my a tti tu do about time . 
Reinforcement: E - tho.t ' s a very good an swer . 
Reinforceme nt and r ea so n :  E - That ' s a very good answer. You have applied 

what wa s presented. 
E - Fiona, can you tell I:Je some n oro about the fi lr:t. 
F - It was confusing and I didn ' t like the disj ointe d sense of time 

it showed. 
E - O . K. 

E - Fi•)na, can you tell me sooe r.1 0re about the fil.ra. 

F - It was te lling me that moisture 1nakes ri ngs on a tree widen . 
E - O . K. 
E - Fi.)na , can you te ll me some ooro a bout the filo. 
F It wa s aiming to encourage people t0 think ab ..:u t time and mat it is . 
E - O .K . 

E - Fiona, can you tell sooe more about the fi lm. 
F It w:� s putti ng nany bits of inforr.wtion together in order to  Bhow the 

evolution of Ban ' s thoughts ab rut time. 

E - O . K. 

E - Fiona , ce.n you tell Be some more a brut the filn. 
F - It was explaining ti me ,  rut I think if there were no people there 

would be no c oncept uf time . 
E - O .K . 
E - Fiona, can you t e ll me some more abrut the fil.ra. 

F - It was making oo th ink 
the influence of tioe. 

Reinforcement : E - That' s 
Reinforcement a nd  r eason : 

about how to run an experiment to find ru t  about 

a very g ood answer . 
E - That ' s a very good answer . You have ap plied 

what was presented. 
E - Fiona , can you tell ne some more about tho fil.ra. 
F - It was good the way it kept talking with the black and white scenes. 
E - O .K. 
E - Fiona, can you tell  me some more abrut the film . 
F - It was showing time as continuous .rnoveoent of everyth ing 
E - O . K. 



�ase line and Treatment Script s c ont . 

TREATMENT F S CRIFT 

21 3 

E - N ow f '  G1 go ing t o  ask y ou more questions ab out_ the m ov ie . Onc e again 
you s hould think carefully and answer a s  bes t you can . Take as muc h 
time as y ou ne ed . There is n o  rea s un t o  hurry . 

E - F i ona , can y ou te ll me some m ore ab out the fi lm . 

F - It was ab out time , if ti mo i s  real , I think it is j u st s o  nan knows 
how t o  p a c e  his life . 

E - O . K. 

E - F i ona , c an y ou  te ll me.· s ome m ore a b rut the fi lm . 
F - I t was s t arti ng t o  cha�ge oy att itude ab out t i me . 
E - O . K .  

E - Fi ona , can y ou tell m e  some c ore ab out the f'ilm . 
F - I t was confusing and I didn ' t like the d i s j ointed s e ns e  of time it 

sh owed . 
Re inforcement : E - Tha t ' s a very go od answer . 
Reinforc em ent and reas on : E - That ' s  a very go o d  a nswer . Y ou have made a 

value j udgment c oncerni ng th e f i lm . 

E - Fi ona , ca n y ou te ll me s ome m ore ab out the fi�n . 
F - It was t elling me that mois tur e makes rings on a tree widen . 
E - O . K. 

E - Fi ona , c an  you te ll me s ome m ore ab cut th e f iill . 
F It was a iming to e nc ou rage p e ople t o  th ink ab out ti me and what it i s . 
E - O .K . 

E - F i ona , c an  you te ll me s ome m ore ab cut the fi lm . 
F - It wa s p re s entin g .cany ques ti ons i n  o rd er t o  get us t o  be aware of t ime . 
E - O . K . 

E - F i ona , can you t ell me some m ore ab cut the fi lm . 
F - It was exp lainin g ti me ,  but I think if the r e  were no p e op le there 

would be no concept of t ime . 
E - 0 .K. 

E - F i ona, c an you te l l  me sore m ore abou t the fi lm .  
F - I t wa s making me th ink ab out h ow t o  run a n  experiment t o  find cut 

out ab out the influenc e of t ime . 

E - O . K . 

E - F i ona , c oo  you te l l  me s ome m or e  ab ru t  the fi lm . 
F - I t was go od the way i t  kept talking with th e  black a nd wh it e  s c ene s . 
Reinf orc eme nt : E - That ' s  a veJ.iY go od an swer . . .  ' Reinf orcere nt and rea son : E - That s a very g o od an swer . Y ou have made 

a value judgment concernin g the film . 

E - F i ona ,  can you te ll m e  s ome m ore ab out the fi lm . 
F - I t was menti onin g a c l ock that ne ver l os es a s e c on d  
E - O . K. 
E - F i ona, c a.n you tell me s om e  more ab cu t  the film . 
F - I t  was sh owi ng time as c o nt inu ous movement of everythi ng . 
E - 0 .K. 

E - F i ona , can you te ll me some m ore ab out the film . 

F I t  was put t ing maQY bits of i nformat i o n  t ogether in order t o  show 
the ev olution of man ' s thoughts about t im e . 

E - C. . K. 
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Experimenter - You are pr obably curious  G. S  t o  who.t will happen today t 

s o  let me tell you . I ' m interested in how people react t o  
b oth telovisi on o.nd film . Pe ople s :lend many h ours 
vmtc:hing televisi on and films but little is known about 
how thoy affect us . You co.n help me fi nd out how pe ople 
react t o  fi 1J'lS and telovi si on by watching both and by 
ansnering s ome simple questi ons . First I ' d  like y ou t o  
ws.tch anrl list en carefully t o  a bit of film , 

--- FILM 1 

Experimenter - E ow we ' ll s ee o. vide otape ,;f o. girl n.:J.r:led F i ona bei ng asked 
the saoo quos ti .-::n on several 0ccasi ons . She i s  bei ng 
quos t i .)lle d. ab out the bit of fi lm y ou .just saw . Watch and 
list en carefully , 

·-- BASELINE VIDEOTAPE 

ExporiL!o nte r  - Fi nnc, gavo six good answers t • l the questi n .  Here is a lis t 
of n.ll the nnswers sh0 gave . F r oo these six, I 1 d like y ou  
to ch,;ose the ono that is noo.rost t o  the kind of  answer you 
\'T vuld have given to t he gue sti c)n ace  .. n you tell oe ab ,n.lt 
the filrn? " . Put an X bes ide the ono you choose and give 
it t o  rJc when you hnve fi nished , 

(W..UT T O  COLLECT PAPER) 

Experimenter - Now we ' ll s ee Fi ona being s.s ke d tho sarne questi on on 
sovero.l occas i :Jns once again , J.. 1 d like you t o  watch and 
listen carefully . 

.. -· TRE.hTIIiENT VIDE OTllPE -- - ·  

Experimenter - \"io have heard F i onn give r.wny answers ab out the film . Now 
I ' d  liko y ou t o  ·uatch and listen t o  an other bit of film and 
y-.1u wi ll have o. chance tv  answer questi ons about it . 

_ ·-- FILi\1 2. __ - · -

Experimenter - I'll turn on th.::: re c order n v.·f so  th1.t I have a rec ord of 
your answe rs . There are jus t  a fev; questi ons ab out th is 
las t piece  of filr:1 for you to answer . First, what would 
yuu answer t o  the question "Can you tell oo ab rut the 
fil.rJ? ;, Can you te ll me wby you answered that way? 

The next questi on is , what do  you think F i ona , the girl 
on the videotape would �mswor t o  tho questio n  "Can you 
t ell me ab out tho film?" Why do you think she would 
say that ??  

Did you noti ce any difference in  the types of answers that 
F i onn vms giv ing? 

Did you n otice  anything different in  what I v�s s aying t o  
F i ona 0n t he vide ot ape . Ylhy d o  you think I said that? 
It ' s nost imp ortant that you don ' t tell anyb ody , especially 
5th F oro girls what we di d t oday . I f  s or:�e one does ask, 
simply tell ther:J that you watched a m ovie and a videotape 
and answered s ooo question .  Of cours e ,  i f  your parents 
enquire , y ou  c an te 11 them what happene d . 
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Transcript from Subject 4 

E - There are jus t a few ques tions ab out t his  last piece of film 
for y ou to answer . Firs t ,  what would yt)u answer to the que s t i on 
"Can you tell oe ab oot the film? " ?  

S - It was telling ab out h ow time had t o  do  with history, di fferent 
parts of the rocks and how far it goo s back . And where man has 
began, and different light sent t o  the earth, and it said only 
man began . 

E - O .K. Can you tell me why you ' d an swer that way? �.Th.1. t made you 
think of t h , ,se particular things? 

S - Those are the ones that st ood out . It was trying t o  get acres s 
t o  us the hist ory of the earth and other pa rts of the outer 
ge.laxies . 

E - O .K. The nE-xt que stion is : What d o  you think Fiona , the girl on 
the vide otap e would answer to the ques t i on "Can you tell me ab out 
the film? "? 

S - She ' d s ay s omething ab out the rocks and the man a nd how he ' s 
knocking a t  the rocks . The c ol ours of the film, I th ink . 

E - O .K. \lfhy d o  you think s he ' d say those th ings . 

S Those are the moo t s triking things . 

E - Those are t he :rrus t  striking th ings . O .K. Good . Did y ou n otice 
any di fferent kinds of a nswers that F i ona was giving on e ither of 
the vide otapes ? D id y ou notice any different kinds of answers'? 

S - Yes , the first one . She nay have s een it bu t it nightn ' t  have been 
c lear as the second tine . She !!light hA.ve th .mght ab out it a b it 
m ore in the second vide ctape . 

E - O .K. S o  y ou think: that she gave different kind of answers or they 
were !!lore c lear the second time . 

S - Yes . 

E D id y ou n otice anyth ing different in what I was saying t o  F i ona 
on the vide otape? 

S - Yes , the s econd one , twice you pas s ed a c cnr.1ent , I can' t remember 
what it was . S ol!lothing about that it was a very valuable answer 
t o  wha t t he film was . 

E O .K. C ould you figure out why I was saying that? 

S - No, n ot real� . Becaus e s ome of the answers , I would have 
given different one s t o  what s he had given . 

E - O .K. fi ne . 
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C od2_n� of Responses t o  i:he 
Pers onal Questi on 

Subl 
�-

C
o�ng --t:· R. C . l R . R . C . 

i . I 
1 . , 4/6/1 , 4./2 ,  5 I 4 I 4 
2 . I 2 , 2 ! 2 'I 2 
3 .  l 1 /2 l 1 . 1 
4 . 2/1/1 , 1/1 ' 1 I 2 I 1 

I I 
5 . 

1
1/2 1 1 I 1 : i  

6 • 2/3 , 2 ! 3 I 3 j ! 
7 . 112 · 1 1 1 1 1 

5 I 5 1 1 8 . 5 
9 . 1 /2/2 , 3/6 

1 0 .  1 

1 1  • 4/2 
1 2 . 5 ,  1 /3 ,  1 

1 3 . 1/1 /1 
1 9 . 4/1 
1 5 .  2 
1 6 • 1 ' 2 ' 2/3 , 2 
1 7. 2 ,  2 
1 8 . 1 , 5 

1 9 . 1 /2 
20 . 4/2 
21 . I -

22 • I 2 
23 . 2/2 
21j- . 2/2 
25 . I 2/2 26 . 1 /2 
27. 1 
28 . 4/2 
29 . 2/2 , 6 
30 . 1 3 , 4/2/2 31 • ! 1 , 5 

i 

1 
1 

5 
1 
4 
2 
1 

2 
1 

1 

2 
2 
2 
2 
1 

1 
4 
2 
3 
1 

j l 
1 1 4 . I 

2 
1 

4 
2 
3 
1 

Sub . j _c_o_d_in_g--
-t-
tr-._R . C :I R . R:C� 

32 o 
I 

2 2 i 2 

33 . : 2 1 2 1 2 
34 . : 4/2/2 , 1 1 4 
35 . : 2 1 2 
3 6 • I 1 , 2/3 ' 1 I 2 ' 1/ 1 j  

1 1/2 , 1 ,  2 , 1 , 3 j 

�:: i : · 2 I � 39 . j 4/3/2 1 '+ 

40 . ; 4/2 ! 4 
I : 

41 • J 4/2 4 
42 . 2 2 
43 . 5 
44 . 3/2 
45 . I 21114 
46 . 1 2 
4 7. , 1 
48 . 1 1 /2 
49 .

, 
2 

so . 1 
51 • 2 
52 .  
53 · I 

I 
i 

I 

6 
1/2/2 

5 I ! 
I : 
I 2 

1 
2 
6 
1 

2 
2 

1 

2 
2 

2 
5 
3 
2 
2 
1 

1 

2 

1 
2 
6 
2 

I . R. C .  = Initial Resp onse C atego� 
R.R .C . = Representative Resp onse  Category 



----· 
- · · - · - - - .. S:e ct i 
1 • 

4 . 
6 .  

7. 
8 .  

1 o . 

1 1  • 

1 4 .  
1 5 . 
1 8 . 
1 9 . 
28 . 
29 . 

36 .  
3 7 . 

38 . 

45 . 
50 .  

52 . 

- · 
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C odi ng of Respons e s  t o  the 
�pathet i c w9uos ti on 

--· 
·---

C odi ng I ni tial Repres entat ive 
Resp ons e  Response 
C ategory C ategory 

4/4 4 4 
4/1 1 1 
4/2 2 2 

4/2/2 2 2 

5 5 5 
2 , 2  2 2 

4/5 5 5 
4/1 1 1 
2 2 2 
2/4 2 2 

4/2/2 2 2 
1 1 1 

4/6 6 6 

4/1 1 1 

4/2/2 2 2 

1 1 1 

5 5 5 
2 2 2 

4/1/1 1 1 
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Binonial Probabi l itie s Progra��-

1 ,0,0 PRINT : PRINT" BINOMIAL PROBABILITIES PROCrRAi'.t" 
1 2,0 PRINT : PRINT"l'f =" ; 
1 3,0 INPUT N 
1 4,0 PRI NT"P =" ; 
1 5,0 INPU'r P 
1 6,0 LEI' '1=1 -P 

221 

1 7,0 PRINT : PRINT"BINOMIAL PROBABILITIES F OR N = "N" , P ="P 
1 8,0 PRINT : PRI NI'11K" , "PROB(K) " , 11CUH.PROB11 , 11 HN . CUM. PROB11 
1 9.0 T_,Er F=P 
2,0,0 F OR K=� TO  N 
21,0 LET R=N-K 
22,0 LET M=P' K�' 0. "R 
23,0 LEI' C=1- . 
24,0 F OR J=1 TO K 
25,0 LET C=C* (N-J+1 )/J 
26,0 NEXT J 
27,0 LET X=Co;cM 
28,0 LET F=F+X 
29,0 PRINT K, X, F , 1 -F 
3,0,0 NEXT K 
32,0 STOP 

READY 



Binonial Pr obabilit ie s  f'or N=1 8, p= . 1 667 

K PROB(K) CUM. PROB INV . CUl'4 .PROB 
� .37561 �4-E-1 .37561t4E-1 . 9624-39 
1 . 1 3521 97 . 1 7278�8 . 82721 92 
2 . 2298736 .4-�2654-3 . 5973L�57 
3 . 24-51 985 . 64-78528 .35214-72 
4- . 1 838988 .831 751 6 . 1 6824-84-
5 -�.2.-':;-83.._.4-__, _ _ _ � 9a73..5 ______ - -��Q2g}2E::L __ b--- .4-4-6261 2E-1 . 979361 1  . 2�63891 E-1 
-:'! . 1 53.0�38E-1 . 994-661 5 . 5338522E-2 
8 .4-2,076�6E-2 • 9988691 • 1 1 3_0'91 6E-2 
9 .935�234-E-3 . 9998�4-1 . 1 958935E-3 
1 ,0  . 1 683.ef4-2E-3 - 9999724- . 275895E-4-
1 1  . 24-4-8,061 E-4- . 9999969 .31�8755E-5 
1 2  .2856.072E-5 . ?-999997 . 25331 97E-6 
13  . 2636374-E-6 1 - . 1_0'24-4-55E-7 
1 4- . 1 8831 24-E-7 1 - . 28871 E-7 
1 5  . 1 .f:1�333E-8 1 - . 298,0232E-7 

222 

1 6  .376624-8E-1,0 1 - . 298�232E-7 
1 7 . 8861 761 E-1 2  1 
1 8 • 984-64-�1 E-1 4- 1 

- . 298.0232E-7 
- . 298,0232E-7 



Binomial Pr obabi l i t ie s  f or N=�, y= . 1 667 

K PROB(K) CU�� . PROB INV . CU"1 . PROJ3 
� . 1 25791 1 E-1 . 1 25791 1 E-1 .98�2�9 
1 . 6�3 7975E-1 • 7295887E-1 .927�41 1 
2 • 1 388734 • 21 1 8323 • 7881 677 
3 . 2�3681 .41 551 33 . 5844867 
4 . 21 38651 • 6293 784 .3 7,0621 6 
5 . 1 71�921 . 8�.047�5 . 1 995295 
=6 

___ "-::. 1 0?3 5�2 _ _ _  !_9�8�288 _ ___ .- �1.171..23:§-j� _ _ .. _ rx 
7 . 557271 4E-1 . 964556 .35444,e55E-1 
8 . 23684�3E-1 . 988� . 1 1 76��2E-1 
9 .&�2.099E-2 . 996661 .3339�25E-2 
1� . 2526297E-2 . 9991 873 . 81 27298E-3 
1 1  . 643.0574E-3 . 99983�3 . 1 696721 E-3 
1 2  . 1 393291 E-3 . 9999697 .3�343L�2E-4 
1 3  .257223E-4 . 9999954 .4621 223E-5 
1 4  .4,042,076E-5 .9999994 . 5792826E-6 
1 5  . 5389434E-6 1 .4.09781 9E-7 
1 6  .6�631 1 4E-7 1 - . 1 955777E-7 
1 7  . 57,0646E-8 1 - . 251 4571 E-7 
1 8  .4438358E-9 1 - . 2514571 E-7 
1 9  . 28,031 73E-1 _0'  1 - . 251 4571 -'P 

223 



Binomial Probabilities  for N=30, p= .1 667 

K PROB(K) CUf1 . PROB INV . CU;LPROB 
� .421 271 5E-2 .421 271 5E-2 • 9957873 
1 .�252763 . 2948901 E-1 . 97051 1 
2 • 73301 28E-1 .1,027903 .8972$697 
3 .1 368291 . 23961 94 . 76$638$66 
4 . 184  71 93 .4243387 .575661 3 
5 . 1 921,081 .61 64468 .3835532 
6 . 1 6,0$6902 . 776537 . 223463 
7 .1�97761 .88631 31 . 1 1 36869 

--�--- -- ·---- :�Ts-}�s�--:1--- -:�����0 ------ -:·f�����=�-- -
1,0 . 1 296�91E-1 .9932546 . 6745365E-2 
1 1  .471 3}66E-2 . 9979677 .2}6323$65E-2 
1 2  . 1 L�92469E-2 .99946�2 . 5398365E-3 
13 .41 32993E-3 .9998735 . 1 265369E-3 
14 . 1��3727E-3 . 9999738 . 261 6458E-4 
1 5  . 2141 285E-L� .9999952 .4752539E-5 
1 6  .4�1491E-5 .9999993 .7376�75E-6 
1 7  . 661 2795E-6 .9999999 . 7636845E-7 
1 8  . 9551 81 7E-7 1 - . 1 862645F-7 
1 9  .1 2,06546E-7 1 - . 2980232E-7 
2� . 1 3272E-8 1 - .3,073364E-7 
21 . 1 264,0}61 E-9 1 - .3,073364-E-7 
22 .1,0341 83E- 1}6 . P 

224 

I 



Fisher' s Exact Test 

1 5656 REI<:V FISHER ' S EXACT TEST . REQ� I RES 2X2 C ONTINGENCY TABLE . 
1561 RE�1/ ENTER L O'�ST FRECJTJENCY FI RST . l•1ARGIN.ALS ARE FIXED . 
1 156 PRI NT :  PRHTT"FISHER' S EXACT TEST . "  
1 256 PRINT : PRINT"FRE/)UENCIES " ; 
1 356 I NPUT A , B, C , D  
1456 LET N=A+B+C+D 
1 556 REH/ ARRANGE CELLS S O  A IS S,.�ALLEST FREQ .. OF S�1.ALLEST DIAG . 
2�� IF A ';'D � B,�C GO T O  35656 
2 1� LET T� =.A 
2 2fb LET T2=D 
23� LEI' A=B 
24� LET D=C 
25� LET B=T 1 
26� LET C =T 2  
356� IF A< D GO T O  l1-f1� 
3156 LET T 1  =A 
3 2� LET T 2= C  
3356 LET A=D 
34_0 LET C = B  
3556 LE T  D=T 1  
36_0 LET B=T2 
4�� LEr 311 =A+B 
4156 LEJ' l\.12:::C+D 
42,0 LET M3=A+C 
4356 LET ?.·f4=B+ D 
44_0 PRINT A ; B  ;:11 
4556 DRI NT c ; D  ;}12 
4656/PRINT H3 : )·14 
4 756 PRINT " N  = "N 
5f6� RID.1/ CALCUL�.TE HOO T EXTRE .E CASE 
51,0 IET l=A 
5256 LET A=56 
5356 LEI' B=H1 
5456 LET C=H3 
550 LET ll=H2-C 
56,0 PRINT : PRI NT"EXTREHE CASE" 
5756 PRI J\"'T A ;  B ;111 
5856 PRINT c ; D  ; M2 
5956 PRINT M3 ;H4 
65656 RID�/ CALCULATE P. F OR EXT"RE�'lE CASE 
6156 LET K=t!2 
6256 GOSUB 9.0,0 
6356 LET F 1 =L 
64_0 LET K=M4 
6 5)?5 GOSUB 956.0 
66)!5 LET F 2=L 
6756 IET K=N 
6856 GOSUB 9>656 
6956 LET F3=L 
7�56 LET K=D 
71� GOSUB 9)?5)?5 
7256 LET F4-=L 

2 2 5  



Fisher ' s Exact Test c ont . 
__ ....._ __ . 

73rf; LET P=F1 /F3,�F2/F4 
74(; PRINT"P ="P 
75rf; LET S=P 
76rf; REM/ Ci\LCULATE P F OR LESS EXTREiffi CASES . 
77tJ F OR J=1 TO  I 
78>6 LET �=B/( A+1 )*C/( D+1 )�P 
79tJ LET S=S+P 
8rj;rj; LET A=J 
81 rj; LET B=M1 -A 
82,0 IE T  C=M3-A 
83rj; LET D=M2-C 
84,0 PRINT : PRINT .A. ; B  ;M1 
85rj; PRINT C ; D  ;M2 
86rj; PRINT !ff3 ; H4 
87,0 PRI NT"P =" P 
88,0 NEXT J 
89)?5 PRI :r.'I' : PRI NT "SUM P ="S 
e99 ST OP 
9.0r5 LEI' 1=1 
91rj; F OR J=2 TO K 
92rj; LET L=Ll:'J 
93tJ NEXT J 
94tJ RETURN 
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