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ABSTRACT

This study was designed to explore direct and vicarious
reinf'orcement of cognitive skill. Cognitive skill, in this
case, was defined by apccific types of answering behaviour.

In developmental stages of the study, a taxonomy of
educational objectives was found unsatisfactory for classifying
answers given by subjects. For this reason, a classification
scheme was developed for use in the present study. This schene
supplied six categories of oognitive skill. Subjects' answers
were classified according to which of the six cognitive skills they
represented.

Developmental work also explored a variety of types of
questions (completim, multiple-choice, and open-ended) in an
attempt to determine which were efficient at eliciting answers
representing a veriety of cognitive skills, Open-ended questions
appeared most satisfactory because they allowed free manifestation
of a variety of types of answers rather than predetermining the
cognitive skill represented by answers, as did conpletion and
multiple-choice items.

However, with open-ended questions, there was an accompanying
difficulty of eliciting answers which represented specific
categories of response so that consistent stimuli could be provided
for observing subjects. Since some categories had low operant
levels, a videotape was used to provide standardized and consistent
stimuli for observers. The modelling situation did not permit the
exploration of direct reinforcement so the emphasis of the study
turned to vicarious reinforcement.

In an experimental situation, subjects (girls aged 15 to 16
years) watched a model giving "answers" which corresponded to all
six categories of the classification scheme. Sume of the model's
"answers" were praised and others were not. Subsequent measures
of the observing subjects' responses tested the effect of vicarious

praise. Measures were also taken to determine the effect of
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awareness of contingencies of reinforcement on subjects' responses.
Furthernore, alterations in the experimental design were used to
explore the effects of increased intensity and relative position
of praise in the modelled sequence.

Exact probabilities were used to analyze the data where
possible. However, where there was more than one degree of
freedan, a chi square statistic was used to determine the
signifiicance of results.

The results showed that vicarious praise did influence the
types of answers given by observing subjects. That is, the
praise was an effective vicarious reinforcer. However, the
order of the model's "answers" and awareness on the part of
subjects were unrelated to responses given by subjects. More over,
increased intensity and change in position of the praise did not
produce greater treatment effects. Altermate methods of
classifying the data were explored but not found to be more
efficient than the original scheme at detecting a treatment effect.
Also, an unsuccessful attempt was made to identify characteristics
of subjects which affected their answering behaviour.

The results are discussed as they relate to both education

and psychology, and implication for both fields are considered.
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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
usually involving one student who actively participates and may
be praised for a particular type of answer, and other students
who observe this dialogue and who 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 vicariously and thus display the desired behaviour.

Research has supported thcse assumptions to s ame extent.

For example, reinforcers applied directly to the participants

have been shown to influence common classroom beha&viour such as
being on time (Hall, Cristler, Cranston, and Tucker, 1970) and
attending to work (Zimmerman, Zimmerman, and Russell, 1969).
Moreover, vicarioua reinforcers have been shown 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 operation of classroams can be strengthened or increased by the
use of contingent reinforcers. Nevertheless, most of that research
has been preoccupied with discipline oriented behaviours. Approaches
demonstrating that cognitive skills and academic behaviours, such

as asking questions and correctly campleting mathematics problems,
are affected by reinforcers have been relatively infrequent.

More specifically related to the present investigation, whether

teacher praise strengthens specified amswering behaviour in



participating and observing students is currently unknown; if
it has been investigated it has not been reparted.

Historically, reinforcement theory evolved from infrahuman
studies in which behaviour was found to be governed by
reinforcing stimuli, Human studies developed subsequently,
prompted 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 teaching technique for retardates (See for
example Bandura, 1969; Neisworth and Smith, 1973). The studies
dealing with infrahuman and abnormal human behaviour together
demonstrate the wide range of behaviour which could be successfully
altered or controlled through the reinforcement of desired acts.
Even so, as far as education is concerned, the studies give a
narrow view of the types of behaviour which might be governed
by contingent reinforcers.

The domain of behaviour of interest to experimental
psychology has wveen quite different from the domain of behaviour
of interest to clinical psychology, both of which differ from the
domain of behaviour of interest to educational psychology. The
present study thus addresses itself to two audiences - to educators
who are concerned with the attainment of cognitive goals and to
psychologists who wish to test the domain of behaviour governed by
reinforcement theory.

Thus this study was an attempt to determine if cognitive
skills are under the control of contingent stimuli. That is, it was
an investigation of the effects of praise when that praise was
dependent upon the specific content of an answer. The content of
the answer was defined as representing a specific cognitive skill,
Therefore, if the praise strengthened the target answering behaviour

it implied that the underlying cognitive skill was also strengthened.

Organizati on

This thesis has been organized so that Chapter One reviews
literature which provides a foundation for the entire study and

gives direction to the work. Chapter Two presents a description



of the initial work which was based on the backgraund theory and
literature and a description of the developmental work necessary

to produce and test instruments, Chapter Three provides an
account of the experimental procedure which developed. Particulars
of the procedure for assigning pretests, treatments, and posttests
are included in Chapter Three along with a description of the sample
and of the data. Chapter Four presents the analysis of data and
the specific hypotheses which were investigated. The final
chapter, Chapter Five, presents a discussion of the conclusions

and implications of the study based on the analysis of the data.



CHAPTER OKE

Background and Related Research

Introduction

This chapter first presents a general discussion of the
theoretical background of reinforcement theory as it applies to
classroom learning, There follows respectively discussions
of : (i) direct reinforcement of classroom behaviour;

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

direct reinforcement and vicarious learning.

Reinforcement and Learning

By definition, oral questioning in classrooms usually
involves a question which is asked by the 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
that the participating target student will give a similar type of
answer in the future is increased if the praise functions as a
reinforcer. At the same time, if the exchange between teacher
and target is observed by others (as is usually 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 subsequently give an answer that neets the criteria
for praise is also increased, this time through vicarious
reinforcement,

Using both direct and vicarious reinforcement theory
terminology, the participating target student who answered the
question is called the model and the nonparticipant who watched
but did not verbalize is the observer. For the model, the
praise following his answer was a stimulus that functioned as
a reinforcer provided it increased the frequency of the desired
type of answer (Ferster and Perrott, 1968, p. 25). For the
observer, the praise folloving the model's answer functioned as a

vicarious reinforcer if it increased the frequency of the




desired type of answer given by the observer. Reinforcement

M — i — .

occurs when, as a result of the prescntation of a stimulus,

the desired behaviour increases. Similarly, vicarious reinforcement

occurs wheny subsequent to the observation of pleasant consequences
for a specified behavimr, the desired behaviour is increased in
the observer (Ferster and Perrott, 1968, p, 25). Direct and
vicarious reinforcers thus strengthen desired behaviour in the
model and observer, respectively. In reinforcement theory,
pleasant consequences (reinforcers) are contingent upon the
desired behaviour in order to strengthen that behaviour,

It is worth noting that reinforcement as a hypothetical

construct is defincd by its effects. That is, a given behavioural

cvent 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 itseclf. 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"
identification of the reinforcing stimulus. The obvious difficulty

is to be met herein by using the term P-reinforcer (i.e., potential-

reinforcer) when rcférring 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 potential of strengthening
participation 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, many
theories exist to identify the components of the phenomenon.
The present study relies mainly on a behaviourist perspective
that incorporates aspects from both Skinner (See Skinner, 1953;
1969; 197,) and Bandura (See Bandura, 1969; 1973; Bandura and

Walters, 1963) 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 thcory.
Skinner

Skinner describes reinforcement in terms of the relationship
between a response (R) and a stimulus (8). 1If the response is
more likely to occur in thec future because of the presentation of
the stimulus, reinforcement has occurred with the stimulus acting
as a reinforcer (Sr); symbolically represented as R-+8", 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,

SQ% R-= 8", 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 reinforcement (Hilgard and Marquis,
1961; Ferster and Perrott, 1968) and the individaual'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

of 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 for all so-called vicarious learning. However,



since Skinner's anzlysis of these issues (i.c., acquisition of
response and vicarious learning) show no clear lines of
experimental development at the present time, the theory and
research put forth by Bandura proved useful in guiding the present

study where vicarious learning is concerned.
Bandura

While there is a large measure of consensus between
Bandura and Skinnerian behavicurists 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 reinforcement
and (ii) vicarious learning. A summary of his interpretations
of both follows in that order.

Bandura discusses three types of controlling systems for
direct reinforcement: (1) Stimulus Control, (2) Internal
Symbolic Control, and (3) Outcome Control (Bandura, 1969, p. 45).

Stimulus Control, by which behaviour is determined by external

stimulus events, is similar to classical conditioning. Internal

Symbolic Control postulates a mediational mechanism whereby events

are coded and reprecsented in the memory, and behaviour is determined

by internal information processing systems. Outcome Control most

closely approximates Skinner's view that consequences of behaviour
determine the amount of learning. Skinner's view is 4mcluded,.
therefore, in Bandura's explanation of direct reinforcemcnt but
Bandura also pleads the necessity of additional control systems

to provide a more eclectic theory of rcinforcement.

Bandura discusses yicarious learning and the influence of
reinforcers on vicarious learning. Accordingly, vicarious learning
involves (i) symbolic coding and central organization of modelling
stimuli, (ii) their representation in memory through "verbal" and
"imaginal" codes, and (iii) their transformation from the symbolic
forms to motor equivalents (Bandura, 1969, p. 127). It is worth

noting in passing that a stricter bechaviourist viewpoint would not



recognize these mediational determinants of behaviour.

In Bandura's explanation of vicarious learning, acquisition
(i.e. learning) and performanee of responses are necessarily
distinguished from each other. The acquisition 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
representatien of direct reinforcement according fo a Bandurian
interpretation can be thought of as basically similar to Skinner's,
i.es R—> S, Bandura's vicarious learning may be represented
most simply by: (Observation 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
(Bandura, 1969, p. 171, 128). This can be symbolically represented
by: (Observation of) R Sr. That is, although behaviour can
be facilitated by the mere observation of another's performance,
reinforcers given to the participant may give additional aid to
the facilitation.

More specifically, Bandura's comprehensive theory has

four main components all of which influence the nature and



degree of vicarious learning:

1’

Attentional Processes - Some individuals are

more attentive to the modelling stimuli than
others, The complexity of the modelling stimuli
and the ability of subjects to discriminate the
stimuli affect the attentional processes.

Retentional Processes - The symbolic aoding operations
function here. Interference comes from the rate and
organization of the modelling stimuli. Covert practice
aids the retentional processes.

Motor Reproduction Processes - Motor capabilities must
be present for accurate reproduction and limit the
amount of reproduction which is possible.

Incentive and Motivatienal Processes - These make
individuals attentive to certain cues but not to
others and give selective retention.

(Bandura, 1969, pp. 136-143)

Thus, the amount and rate of vicarious learning is dependent

upon sensory capacities, motor capacities, and the capacity

for representational mediation.

The exact amount of vicarious learning is difficult to

predict because observers are not always equally affected by

models.,

For a variety of reasons, some models are more effective

than others in any particular sisuation. These differences in

effectiveness can sometimes be attributed to characteristics of

both the observer and the model or to the frequency and intensity

of reinforcers given to the model (Bandura, 1969). For example,

a model who has high prestige has morc potential for facilitating

learning than one with low prestige. Also, a model similar to

the observer will be more efficient in facilitating behaviour than

one who is quite different. As for recinforcers, those which are

highly desired by the observer will be more efficient as vicarious

reinforcers than less desired ones. All of thesc factors interact

to produce a complex situation where vicarious lecarning may occur

but cannot be precisely predicted.
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Theory as It Applies to the Present Study

The specific behaviour setting of the classroom is
receptive to both Skinnerian 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 Skinner: If a participant
reccived praise (S°) fram the teacher for some answer (R),
the result may be a strengthening of the answering behaviour of
the participant, provided praise constitutes an efficient
reinforcer. This direct reinforcement is simply R->8", 1f
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 resulting in
learning by direct reinforcement. Here, the observed sequence
serves merely as discriminative stimulus, and can be represented
by : SQQ.R—é s¥. Vicarious learning without accampanying
direct reinforcement of the observer s responses is not recognized
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 becn
an effective facilitator previously (the past reinforcement
histories of the learners).

On the other hand, according to Bandura, if a participant
receives praise from the teacher for a particular type of answer,
the result may be a strengthening of the answering behaviour of
the participant (direct reinf orcement) and a strengthening of
similar answering behaviour of the observer (vicarious reinforcement).
The amount of the participant's learning is dependent upon the
salient stimuli of the environment (Stimulus Control), upon the
praise (Outoome Control), and upon the coding 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 information gained from the model (Retentional.
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Processes), upon whether or not the observer is capable of giving
the types of answers that gain praise (Motor Reproduction Processes),
and upon whether or not the observer is interested in gaining the
praise (Incentive and Motivational Processes). 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 the model, observer, and reinforcer.

Direct Reinforcement Studies

e

Content of Reinforcememt 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 maintenance,
usually related to discipline problems; (ii) those dealing with
academic achievement; and, more relevant to the present study,

(iii) thosc 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) reinforcement, using samples of normal subjects
from preschool to university levels. The samples used in the
cited studies may appear to give a narrow view of the range of
individuals who have been used in reinforcement studies - 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 contingencies set on an individual basis; therefare,
the sample sizes are generally small. However, precise records
of the frequency of behaviour, before and after treatment, serve to
illustrate the contingent relationships between responses and

stimuli to the satisfaction of most researchers in the field.
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Bearing in mind the enormous range of reinfarcement
studies, the studies discussed herein serve only to indicate the
varicty of classroom~-related studies and the need for additional
work relating to the strengthening of representations of cognitive
skill.

Classroom maintenance research. Disruptive 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-ycar-old boy was controlled by praising
suc :essively longer attention spans., The result was an increase
in attention span and a complementary decrcase in hyperactivity.

in a similar vein, tardiness was reduced in a fifth-grade
classroom by giving a reinforccr 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 investigated specifically, this study
implied the presencc of vicarious reinforcement, since the names on
the chart could rcinforce both directly and vicariously.

In another study peripherally related to classroom maintenance,
a five-year-old girl increased interactions when praise was
contingent upon coopcrative play (Hart, Reynolds, Baer, Brawlecy, and
Harris, 1971). Similarly, socially acceptable responses to peers,
such as working cooperatively, were strengthened in a four-yecar-old
boy, while munacceptable bchaviours, such as hitting, were decreased
by means of reinforcing the acceptable responscs with praise and

ignoring unacceptable responses (Scott, Burten, anl Yarrcw, 1969).

Acadenic achievement research, Besides classroom

maintenance studies, academic performances have been the target

of smme reinforcement studies. For example, spelling, mathematics,
social science, and scicence skills were strengthened in a study by
Evans and Oswalt (1971). In fowr different experiments they

demonstrated that if early dismissal from class or story reading
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depended on thecir performance:

1, Fourth-grade students spelled words ccorrectly
more often.

2. Fourth-grade students correctly completed
mathecmatics problems more often.,

3. A sixth-grade student correctly answcred questions
about a social scicnce lesson more often.

4. A sixth-grade student correctly answered questions
about a science lesson more often,

Adding support to the previous study, Zimmerman and
Zimmerman (1966) showed that an 11-year-old boy of normal intelligence
spelled words carrectly 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 fourth 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 influcnce the language skills of disadvantaged
preschool children by making access to play materials contingent
upon a specific type of adjectivc-noun combination,

Attitudes, somewhat related to both classroom maintenance
and academic performance, were strengthened in a study by Bostrom,
Vlandis, and Rosenbaun (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
rmarks.,

Cognitive skill research. Apart from studies dealing with

classroom maintenance and academic perfoarmances, relatively few

studies have been directly concerned with the strengthening of
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cognitive skill in its varicty of manifestations.1 (See
MacMillan, 1973, p. 210 for further comment), However,

one such study undertaken by Goetz and Baer (1973) demonstrated
that diversity in block building, which could be thought of as

a form of diversity in thinking, was strengthcned by contingent
praise. In their study, three preschool girls were provided with
descriptive praise, e.g.,"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 befare reinforcement or when they
were praised for repeating old pattecrns.

Although current research is heavily slanted toward
discipline-related bechaviour, the preceding studies have a common
theme - the strengthening of desired classroom behaviour through the
application of a direct reinfarcer, They showed that maintenance
behaviours, academic achievement, and cognitive skill can all be
affected by direct reinforeenent and imply that a greater varicty

of behaviours are controlled by contingent reinforccrs.

Vicarious Learning Studies

Content of Vicarious Learning Studies

Although direct reinforcers are capable of strengthening
a multitude of behaviours, when the operant level of a behaviour
is very low, direct reinforcement is usually ineffectual, However,
the same behaviours can be manifested through vicarious learning,
It has been demonstrated that many classroom-relatecd behaviours with
relatively low operant 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,
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Moral judgment research. Maral judgment responses were

the focus of a vicarious learning study by Bandura and McDonald
(1963). 1n it, some of the children observed adults who expressed
moral judgments counter to the group's orientation while others,
not watching an adult, were given approval dircctly when the
desired Jjudgments cccurred. Children in one sub-sample received
approval for adopting the adult's judgments (vicarious learning
and direct rcinforccment) while others in another sub-sample watched
the adult but werc not given approval (vicarious learning only).
The results showed that vicarious learning, both with and without
direct reinforcement, produced the desired types of judgments more
oftcn than approval given directly for the desired moral judgments.
Academic achievement research, Specific language paradignms
constituted the behaviour desired in a vicarious learning study
by Rosenthal and Whitecbook (1970). Third and fouwrth-grade students
initially observed a live model who verbalized specific sentence
patterns, words, and verb tenses in response to a set of pictures.
Subsequently the students showed a significant increase in the types
of verbalizations similar to those given by the model even though
they had received no P-reinforcer. Although this research seems
somewhat inconsequential on the surface, it does ssrve to illustrate
vicarious learning of language skills in a controlled situation where
no overt P-reinforcers were offecred either to the model or to the
observer,

Cognitive skill research. Somevhat morc related to the goals

of the present study are studies illustrating question-asking learned
vicariously. Question-asking is regarded as a significant cognitive
skill (See Suchman, 1964 ; Cazden, 1970) in the same way that question-
answering is presently. Question-asking was the target behaviour in

a study by Rosenthal, Zimmerman, and Durning (1970) in which they
demonstrated that sixth-grade children increased questioms abaut
physical attributes, functimal uses, causal relationships, and

value judgments by watching an adult model ask these types of
questions, In this case, no praise or other P-reinforcer was given

to the models or subjects. The frequency of the desired types of
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questions increased for the observers presumably because of their
observation of the model's behaviour. In a similar study,
Henderson and Garcia (1973) increased question-asking in
six-year-olds by allowing them to watch a model who asked questions.
A confounding factor, however, is that subjects were instructed

to ask questions rather than being given the opportunity to manifest
the behaviour spontaneously.,

Question-asking was also the focus of attention far Krumboltz
and Thoresen (1964). In their study, one sample of 11th-grade
students, having watchecd a videotape of a model, was then praised
for asking questions similar to the model's., Another sample did
not watch the videotape but was praised for manifestations of the
appropriate question-asking behaviour, A control group received
no treatment. The results showed: (i) all subjects who were
praised, regardless of whether or not they watched a model,
displayed more of the desired behaviour than the control group;
(ii) male subjects in the videotape treatment group subsequently
displayed more of the desired question-asking than males in the
"praise only" group. Similar results also occurred in a later
study by Krumboltz and Schroeder (1965).

The preceding studies illustrate the effectiveness of
vicarious learning in bringing abcut behaviours which would
otherwise have a low operant level, They show that the mere
observation of a model's behaviour can be sufficient to induce the
desired behaviour (Henderson and Garcia, 1973; Rosenthal and
Whitebook, 1970; Rosenthal, Zimmerman, and Durning, 1970).
Moreover, approval given for behaviour similar to the model's,
aids in strengthening the behaviour (Bandura and McDonald, 1963;
Krumboltz and Schroeder, 1963; Xrumboltz anmd Thoresen, 1964).
Taken together, the research implies that a greater variety of
behaviours than those specifically investigated, including those
related to cognitive skill, are and can be learned vicariously.
In fact, a vicarious stimulus is sometimes more efficient than
the application of direct P-reinforcers at strengthening a low

frequency behaviour.
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Factors Inf'luencing Direct Reinforcement

and Vicarious Learning

Duc to the number of variables involved in the processes
of both direct reinforcement and vicarious learning, there are
a multitude of factors which may influence thc amount of learning
which occurs. A sample of these influential factors relating to
direct reinforcement and vicarious learning will be presented in
that order. The factors are not exhaustive, but serve to illustrate
the variety of influential stimuli.

Direct Reinforccment

In cases of direct reinforcement, i.e. R Sr, characteristics
of the stimuli, the rcsponse, and the reinfarcer, as well as learner
and environmental characteristics all interact to influence learning.
For example, rcsearch heas shown the following to be influential:

(i) specific characteristics of the reinforcing stimuli, such as
percentage, intermittance, and magnitude of reinforcement (See for
example, Bandura, 1969, p. 30: Ferster and Perrott, 1968) and
different kinds of reinforcers (See far example Travers, Recid, and
Van Wagenen, 196L4); (ii) specific characteristics of the subjects
themselves, such as sex of the subject (See for example Trent and
Cohen, 1973) and past history of rcinforcement (See for example
Kennedy and Willcutt, 1964); and (iii) awareness of contingencies
on the part of subjects (See for example Dulany, 1961).

Additicnal rescarch is needed to explore thoroughly the salient
featurcs of the system, such as characteristics of those who provide
the P-reinforcers (Sce McDonald, 1973) and to discern whother
awareness is truly necessary for conditioning (See Bandura, 1969, pp. 568-
557). However, it scems in general that efficient reinforcing stimuli
are available for most individuals in many different situations,

and these reinforcing stimuli are capable of strengthening a
multitude of behaviours, regardless of and in spite of specific

characteristics of the feedback agent and of the desired response.
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Vicarious Learning

Since an observer may be reinforced directly for performing
acts similar to those of a model, all of the influcntial factors
affecting direct reinforcement may be available to affect the
amount of learning (Bandura, 1969). Additionally, specific
characteristics of the model and observer may also affect the
amount of learning which occurs vicariously, as may charactcristics
of the reinforcing stimuli given to the model,

Observcr characteristics., Observer characteristics that

have been shown to be influential include: (i) dependency
(Jakubczak and Walters, 1959; Kagan and Mussen, 1956; Ross, 196L4);
(ii) self-esteem (de Charms and Rosenbaum, 1960; Gelfand, 1962;
Lesser and Abelson, 1959); (iii) level of competence (Kanareff and
Lanzetta, 1960b) ; (iv) sex (Bandura, Ross, and Ross, 1969; Maccoby
and Wilson, 1957; Krunboltz and Thoresen, 1964 ; Rosenbaum and Bruning,
1969); and (v) past expericnce of being rewarded for matching
behaviour (Miller and Dollard, 1945; Schein, 195.4).

Model charactcristics. Attributes of the model that have

been shown to be influential include: (i) high competence (Gelfand,
1962; Mausner, 1954a, b; Mausner and Bloch, 1957; Rosenbaum and
Tucker, 1962); (ii) expertise (Mausner,1953); (iii) age (Bandura,
Ross, and Ross, 1963a; Maccoby and Wilson, 1957; Rosenblith, 1959,
1961); (iv) status (Lefkowitz, Blake, and Mauton, 1955); (v) social
power (Bandura, Ross, and Ross, 1963b, Mischel and Grusec, 1966);
(vi) ethnic status (Epstein, 1966); and (vii) attractiveness (Bandura
and Huston, 1961; Grusec and Mischel, 1966).

Vicarious reinforcers. Directly related to the present study,

vicarious reinforcers have been shown to affect a great variety of
behaviour commonly found in classrooms and a number of these are
discussed below. Once again, the studies are grouped according to
their concern with ( 1) classroom maintcnance, (ii) academic
achievement, and (iii) cognitive skill.

Classroom maintenance research, Children have been shown

to increase aggressive behavicur after watching another individual

receiving P-reinforcers for aggressive behaviours (Bandura, 1965;
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Bandura, Ross, and Ross, 1969). Although these experiments were
nct carried out in a regular classrcom environment, they illustrate
how such aggressive behaviour® may be learned in the classroom,

To illustrate, in the Bandura (1965) study, nursery school children
watched a videotape of a model whe (after punching, hitting, and
kicking a big doll while making aggressive verbalizations toward
it) received praise, candy, and drink. Subsequently when given
the opportunity, children who had observed pleasing consequences

of the model's behaviour performed similar aggressive behaviours more
of'ten than those who had observed a model punished for similar
aggressive acts,

Attentiveness, or steady application to work, also related to
classroom naintenance, has been influenced by vicaricus reinforcers.
Broden, Bruce, Mitchell, Carter, and Hall (1970) showed that while
a teacher was systematically giving her attention (direct reinforcer)
to one student for appropriate attending, the attending behaviour
of an observing student increased too (vicarious reinforcment).

Another classroom maintenance behaviour which has been
influenced by vicarious reinforcement is social behaviour.
0'Conner (1969) showed that preschool isolates increased their
social interactions after watching a film depicting children's
social interactions that resulted in positive consequences - the
positive consequences functioned as vicarious reinforcers.

Academic achievement research, Academic skills have also

been strengthened through the use of vicarious reinforcers.
Travers and Van Wagenen (1964) showed the effect of vicarious
reinforcers on the learning of German vocabulary. Here the extent
of learning for observers was dependent upon the amount of praise
given to the participants, that is, the number of correct responses.
In subsequent trials, observers were given a test similar to the
model's but employing different English words. The results showed
that the observers gave more correct German words than might have
been expected by chance alone.

Further support to the effectiveness of vicarious

reinforcement of academic behaviours is shown in studies by



Ditrichs, Simon, and Greene (1967); Kanfer and Marston (1963);
Marston (196L4); Marston and Kanfer (1963); and Smith and Marston
(1965). Each study dealt with vicarious reinforcement of the
use of a specific class of words, In general, the results showed
that the use of 'a =specific class of words can be increased in
an observer by his watching another being praised for use of
then.

Cognitive skill research., As an example of cognitive

skill being influenced by vicaricus reinforcement, Krumboltz,
Varenhorst, and Thoresen (1967) demonstrated the strengthening
of information-seeking in high schovl girls. The girls watched a
videotape of another student being praised for seeking information.
Subsequently the observing students displayed more of the desired
behaviour than did a control group.

The preceding studiecs have reported on a variety of classroom
related studies that have illustrated vicarious reinforcement,
They yield evidence that an observer's behaviour can be strengthened
by watching the consequences of a model's behaviour. Additionally,
the amount of influence of a vicarious reinforcer depends upon the
rate, number, distribution, and complexity of the modelling stimuli
and the discriminability of the modelling stimuli. Taken together,
the research illustrates the generality of vicarious reinforcement
as a technique for strengthening classroom behaviours but also
indicates many of the complexities and variables which interact to
influence the amount of learning.

Summary of Influential Factors

The components of direct reinforcement, vicarious learning,
and vicarious reinforcement somewhat determine the variables which
may affect the amount of learning in cach case, For each, specific
characteristics of the subjects, the stimulus, and the response have
the potential of governing the amount of learning. Additionally,
for direct and vicarious reinforcement, the reinforcing stimulus
has specific characteristics, such as frequency and magnitude, which
may govern the amount of learning. Awareness of the contingencies
of reinforcement (the dependent relaticnship between the response

and the reinforcing stimulus) may also affect the potency of the
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reinforcer, In vicarious situations, the particular aspects of
the model may be influential, Because of the number of components
involved, alterations of any of them may demonstrate differences in

the amount of learning.

Summary of Research Dealing with
Direct and Vicarious Reinforcement

Reinforement theory as it would apply to classroom answering
behaviours implies that a selected type of answer from a participant
can be strengthened by an appropriate reinforcing stimulus. The
selected type of answer, this time given by an observer of the direcct
reinforcement, could also be strengthened by vicarious reinforcement.
Evidence to this effect is summarized in Table 1. Relevant studies
are classified alphabetically as (i) those demonstrating direct
reinforcement, and (ii) those demonstrating vicarious learning.
Within each of these broad categories, a brief description of the
behaviour which was strengthened is supplied along with a brief
description of the reinforcer used and the type of sample. The
range of bchaviours strengthened through direct reinforcement
varies from cocperative play to diversity in block building.
Similarly with vicarious learning, strengthened behaviours vary
from moral judgments to asking questiuns. The reinforcers,
both direct and vicarious, include such things as food and praise,
with a great majority using praise. And finally, the samples
include normal individuals over a great range of ages. In
general, the summarized research shows that under experimental
control, direct and vicaricus reinforcers have strengthened
classroon maintenance bchaviours, academic achievement, and
cognitive skill using many different types of reinforcers with

a large range of individuals.



22

TABLE 1
Summary of Research Deallng with Direct Reinforcement and Vlcarlous Learning

/Pupil "Direct | Vicarious
; Behaviour Reinforcer |Reinforcer Sample i{Investigators
I Hyperactivity Praise ‘d~yr old boyiillen et al. (1970)
Attitudes Good marks Univ. stud. [Bostrom et al. (1961)
Spelling, Math.
%; Soc.Sci. & Sci. !Early dis. a;,th & 6th gr)
21 skills {& stories | lstudents iBvans & Oswalt (1971)
%ﬁ\ Diversity in B Dreschool
&\ block build. Praise ‘girls Goetz & Baer (1973)
Ejf Prompt to i Names on i5th grade i
E('class chart ; students {Hall et al. (1970)
\-Co-op play Praise _ 5-yr old boy'Hart et al., (1977)
£3 7 Language skills Play mat. | Disad,
= ,{ | preschool. 'Hart & Risley (1968)
E; Add. skills Praise E 4th & 6th
! ! i gr.students 'Hurlock (1925)
Soc.accept. ! f L-yr old ;
behaviour | Praise ' ‘boy Scott et al.(1969) |
Reading,writ. Toys and 1-4 year old !
& math, praise girl iStaats (1968) |
Reading & vocab. ! Ah-year old Staats & Butterfield
skills Tokens , ‘boy '(1965)
Spelling skills Attention ; 11-year old Zimmerman & Zimmerman
‘boy }( 1962)
dggres.behaviour Praise & Nursery Sch.,
| | food children iBandura (1965)
Moral Judge. | Praise | :Children Bandura & McDonald (1963
Aggres.behaviour |Incentives Toys & Nursery sch.
, food children 'Bandura et al.(1969 |
Attending to work | Praise . Pruise School child.Broden et al. (370
Hostile verbs 'Praise 7,8, & 9th |
gr. students 'Ditrichs et al.(1967)
Nuestion asking 6-yr old ‘Henderson & Garcia
| child (1973)
Specific class of | ; University
words : Prai se students Kanfer & Marston (1963)
& [Question asking Praise Praise 11th gr. ‘Krumboltz & Schroeder
! students v(1965\
é { uestion asking Praise i Praise 11th gr. Rrumboltz & Thoresen
2 students .(1964)
o | Info. seeking Praise Hi.School |Krumboltz et al. (1967)
2 A girls i
5 Human nouns Praise University }Marston (1986L)
= , students |
5 |Specific class !P ) Male Univ. |
of words A students ‘Marston & Kanfer (1963)
Soc. interact. ,Los .Conseq. Nursery sch, |
i .children ;0'Conner (1969)
_;i;;;m;izzr Candy ZCandy 5—7 yr.olds }Rosenbaum & Bruning (195
1 373 & [Th  [Rosenthal & Waifebook
Sent..patterns | I, atud., 1970)
Question asking : '6th gr.stud., Rosenthal et al.(1970)
Speecific class { Male Univ,
of words | Praise !students Smith & Marston (1965)
German vocabulary Praise 4,5,6th gr. |Travers & Van Wagenen
i students {(1964.)
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Discussion

The research reported here generally upholds the theories
of direct and vicarious reinforcement and vicarious learning.
Both the research and theory imply that many variables interact
to influence the amount of learning which occurs in direct and
vicarious learning situations. Even with confounding features
like those of the studies dealing with the sex-related behaviour
of aggression (Bandura, Ross, and Ross, 1969) it is possible to
create the right contingencies tn result in learning - the female
subjects who had previcusly been trained not to be aggressive in
our culture, learned aggression vicariously. Although many of
the influential variables, such as sex of the subjects and the
specific schedules of reinfarcement, heve been subjected to
control in some research, a multitude of potentially influential
components, such as characteristics of those who give reinforcers,
have been left unexanined (McDonald, 1973). iHany, such as
awareness of ¢ontingencies of reinforcencnt, arec in need of further
exploration (Bandura, 1969, pp. 568-577). Nevertheless, based
on the research, it secns that contingencies can often be set to
ensure that most individuals learn the desired task and, in spite
of the rultitude of potentially influential variables, suitable
contingencies of reinforcement can be devised to strengthen the
desired behaviour principally by identifying preferred activities
or itens which may act as reinforcers and by specifying the
circunstances under which these P-reinflorcers nay be given,

The research discussed herein has indicated that direct
and vicarious reinforcenent are potentially useful teaching
techniques in that they have been shown to strengthen a variety
of behaviours, in a variety of individuals, under a variety of
contingencies., DMost of the studies cited, however, deal with
naintenance behaviour rather than with acadenic achievement or
cognitive skills. Although opinion differs as te¢ the explicit
functions of education (See Peters, 1966, p. 27; 1965, pp. 97-100;
1967, pp. 6~7), it seens that one of those functions is the



developrient of cognitive skill~, Accepting this, the influence
of P-reinforcers on nanifestations of cognitive skill is as
important a realmof investigation as is thc influence of
P-reinforcers on the nore naintenance-related behaviour, More
research in this line is needed to complement that already
existing in order to test the reinforcerent framework as an

explanation for classroom behaviour.
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CHAPTER TWOQ

Procedure - Design Development

Introduction

This chapter describes the research problem as it was first
formulated, the procedures initially undertaken, the modifications

that were required, and the circumstances that necessitated them.

Statement of the Problem

In the beginning, the major problem was whether cognitive
skill, in the form of specifically selected answering behaviour,
could be shown to be affected by direct and vicarious stimuli which
had the potential of being reinforcers. Justification of the study
thus formulated was two-fold., First, cognitive skill as a realm of
investigation deserved attention since teachers are continually
plagued with problems of how best to teach specific cognitive skills
as one of the main emphases of classroom objectives (Bloom, 1956, p.7).
Second, cognitive skill as a realm of investigation deserved attention
since although psychologists have demonstrated direct and vicarious
reinforcement of a multitude of behaviorurs the realm of cognitive
skills has remained largely neglected.

The elusive concept of cognitive skill can te defined as:

a specific type of intellectual ability (Bloom, 1956, p.7) or
competence (Henderson and Garcia, 1973). Although such a definition
does not avoid the problem of how to measure the covert intelligent
behaviour, behavioural manifestations can be postulated as overt
representations of specifiic intellectual abilities and caompetencies
and, therefore, of a specific cognitive skill (Skinner 1974). More
specifically, if an example of cognitive skill can be identified by
specifiic answering behaviour, and if reinforcement theory holds true
for such behaviour, it should be possible to show the strengthening
of the answering behaviour and of the particular cognitive skill
represented.

On the whole, studies have shown the reinforcement
framework to be a satisfactory explanation of the strengthening of
the behaviours they investigated. However, considering the whole
range of reinforcement studies, relatively few, with the exception of
studies such as those by Henderson and Garcia (1973) and Goetz and
Baer (1973) who investigated question-asking and diversity in block
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building, respectively, have investigated the effect on cognitive
skill, Although question-asking and diversity in block building
may be valid manifestations of cognitive skill, they do not
consune as mnuch student time as does answering questicns (Adams
and Biddle, 1970). It secens that a oomplete look at the influence
of reinfarcers on cognitive skill ought to include an exploration
of the effects of reinforcers on answering bchaviours.

For the purposes of the present investigation, specific
types of answers to questions were assumed to be nanifestations
of a student's cognitive skill. It followed then that fron an
examination of a student's answers it was possible to infer
specific charactcristics of his cognitive skill. Consequently,
it was also possible to arrange contingencies so that some types
of answers rcceived Potential-reinforcers (P-reinfarcers) and others
did not. In this nanner, it was conceivable to test the existence
of direct and vicarious reinforcerient of nanifestations of cognitive
skill through an investigation of the effects on selected answering
behaviours.

Bearing in nind that sone psychologists (See Hilgard and Marquis,
1961) discuss at length those cognitive structures which determine
intelligence, it should be noted that the present interpretation of
cognitive structures is that such structures can be inferred only so
much as common physical representations of the structures are present
to examine. That is, cognitive skill is private and cannot be
discussed unless common verbalized descriptions are agreed upon to
illustrate sone spceific cognitive skill. It is possible to
measure such covert behaviours only through accompanying overt
analogues (Sec Skinner, 1969). It is not adequatc or necessary to
talk of cognitive structures without discussing overt nanifestations
of behavioural representations of them through which consensus would
define those structures.

Fron the onset of the present study, the desire to concentrate
on cognitive skills manifested in answering behaviour brought about
several problems in developing the design of the study. Initially,

the basic plan was to arrange a situation wherein answers could be
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solicited fron a participating subject and P-reinforcers could

be given for specific types of answers, while the whole procedure
was viewed by an observer. In this manner the existence of direct
and vicarious recinforcement cculd be tested. The necessary
prerequisites for proceeding were the devising of methods for

(1) classifying various answers as manifestatiocns of specific

types of cognitive skills, and (ii) devising methods for soliciting

specific types of answers.

Classifying Questions and Answers

Whether or not children, or adults for that matter, have
achieved cognitive competency can only be gauged from their
manifested behavicur, In classrooms most of that manifested
behaviour is verbal and most occurs in answer to questions or demands.
It follows then that accurate judgment about cognitive competency
can only follow from the identification of "cues" in those verbal
responses, Necessarily, such cues nust be differentiated and
defined sc that much of the extent and variety of cognitive
competency is encompassed, There was need then to classify
answers as to the specific cognitive skills they represented. Once
answers could be identified as representing a specific cognitive
skill, instruments could, theoretically, be developed which would
measure the cognitive skill of an individual, Initial concern then
was with arriving at an adequate cognitive skill classification
scheme and at developing instruments adequate for measuring that
cognitive skill,

Bloon's Taxonory of Educational Objectives.

The Taxonomy of Educational Objectives (Bloom, 1956) comprises

a classification of cognitive skills which ostensibly ought to meet
the needs of the present study and which initially appeared ideal
for use. The Taxonomy was designed as a guide for the analysis

of educational outcomes in the cognitive areas of remembering,
thinking, and problem solving (Bloom, 1956, p. 2) and was formulated
by a committee which systematically surveyed educational objectives

and analyzed those objectives according to their intended outcones,
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The comnittee also attempted to arrange the objectives in a
hierarchical order - from simple level of thinking to complex.
Categories of the Taxonomy and brief summarics of each category
follow:

1. Knowledge-Ability toc remenber previously lcarned

material.

2, Comprehensicn-Ability to grasp the meaning of

material,

3. Applicaticn-Ability to use learned material in

new and concrete situations,

4. Analysis-Ability to break down material into its
conponent parts so that its organizational
structure nay be understood.

5. Synthesis-Ability to put parts together to farnm

a new whole.

6. Evaluation-Ability to judge the value of material
for a given purpose,

(Gronlund, 1970, p. 20)

The hierarchical nature of the Taxonomy presupposes that higher
levels of objectives build on the adjacent lower level, and that
mastery of an objective at one level implies mastery-at all lower
levels.

Although the developers of the Taxonomy acknowledge the
fact that the categories of objectives are somewhat arbitrary
and many are not well differentiated fron each other (Bloom, 1956,
pp. 15-16, 24), the Taxonomy is seen by some as a useful scheme
for classifying classroon objectives (See Bloom, Hastings, and
Madaus, 197, p. 40; Gronlund, 1970, pp. 18, 24; Kibler, Barker, and
Miles, 1970, p. 45; Tanner, 1972, pp. 7-20). While classifying
objectives was the prime purpose of the Taxonony it should none the
less be possible to classify both questions and answers according
to which lewvel of objective they represent (Sce Bloom, Hastings, and
Madaus, 1971, p. 40). That is, guestions representing a specifie
level of objective can be classified according to the specific
cognitive level, and correct answers to the questions can also be
classified as belonging to the specific cognitive level, Therefare,
working from the Taxonomy, not only should classroom objectives be
susceptible to classification as to their level of cognitive skill,

but classroom questions and answers should also be susceptible to
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such classification,

Research using the Taxonomy. The Taxonomy has appeared

in many studies as a convenient and useful tool. For exanple,
Bartolome (1969) used it to compare teachers' objectives and

the questions teachers emnployed, finding incongruency bectwecn

the cognitive level of objectives set down and the supposed level
of questions they used. The Taxonony was also used by Hunecke
(1970) in finding that teachers using and not using curriculum
guides, did not differ significantly in the level of objectives and
questions they employed.

Hunkin's (1969) study was more specific. He investigated
whether a dominant use (in social studies materials) of Analysis and
Evaluation level questions as opposed to Knowledge level questions,
would improve the cognitive level of achievement., The students who
used the Analysis level and Evaluation level naterials did better in
the area of Evaluation on a posttest than those who used Knowledge
level naterials, but no differences were found to exist between the
graups for the Knowledge, Comprehension, Application, Analysis,
and Synthesis areas. In another similar study, this time exploring
the effccts on critical thinking, Hunkins (1970) found, contrary to
the previous results, that students who used social studies materials
that emphasized Analysis and Evaluation level questions did no better
on a posttest measuring critical thinking than those whc used
naterial emphasizing Knowledge level questions.

Apparently, in the above studies, the Taxonomy could be used
satisfactarily to classify the cognitive lecvel of objectives and
of questions which corresponded to specific objectives - at least
to the satigfaction of the researchers themselves, The implication
was that the Taxonory was a satisfactory device far such a purpose.
On the strength of such precedents and the theoretical elegance of the
Taxonomy, it seemed reasonable to accept the dimensionalization of
the cognitive domain as presented by the Taxonomy.

However, if it is true that any inference about the cognitive
skill of an individual can only be drawn from some of his manifested

behaviour, then any classificatary scheme for describing the cognitive
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condition of individuals must have its corresponding behavioural
analogue to be measurable, Therefore, the immediate problem for
the study was to arrive at a set of behavicural specifications that
night presumably be seen as corresponding with the categories
specified in the Taxonomy. In other words, the next task was to
develop questions which represented objectives at all levels of
the Taxonoriy so that a correct answer could be recognized as
reprcsenting a specific cognitive level.,

Questions Based on the Taxonomy. To develep appropriate

questi 'ns, a variety were designed to represent all levels of
the Taxonony. The content of the questions was derived from a

single stimulus device. The film, Reflecticons on Tine

(Encyclopaedia Britannica Corp., 1970), was used because it
provided a range and variety of visual and verbal stimuli that in
themselves covered the gamut of Bloom's cognitive behaviours and
allowed for exact rcproduction of the stimulus material for all
subjects. The film, designed to accompany a high school earth
science lesson, was cgonsidered to be of general interest and
generally unfaniliar to all subjects.,.

The basic forms of questions used in classrooms include short-
answer completion items, multiple-choice items, and oral completion
items (Hunkins, 1972). Each of these forns of questions theoretically
has the potential of soliciting different levels of answers according
to the Taxonomy, and the relative merits of each needed to be explored.
The first form to be explored was the short-answer completi on question.

Short-answer completion items. Itens, based on the film

and representing specific objectives defined by the Taxonomy, were
designed for each cognitive level., By using behavioural terms

and forms such as those suggested by Gronlund (1970), Hunkins (1972),
and Sanders (1966), short-answer completion items were constructed.
Table 2 presents examples of the behavioural tems for each level

of objective as set out by Gronlund (1970, pp.20-21) that were used

as guidelires,
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TABLE 2

Behavioural Terms for Each Level of

the Taxonony

Level of Objective

Behavioural Terms

1.

Knowlecdge

Define, describe, identify, label
list, match, name, outline, reproduce,
select, state

Comprehension

Cenvert, defend, distinguish,

estimate, explain, extend, generalize,
give exanple, infer, paraphrase, predict
rewrite, sumnarisec

Application

Change, conpute, demonstrate, discover
manipulate, modify, operate, predict,
prepare, produce, relate, show, solve,
use

Analysis

Break down, diagram, differcntiate,
d iscrininatc, distinguish, identify,
illustrate, infler, outline, point out,
relate, select, separate, subdivide

Synthesis

Categorize, combime, compile, compose
create, devise, design, explain,
generate, modify, crganize, plan,
arrange, reconstruct, relate,
reorganize, rcvise, rewrite, summarize,
tell, write -

Evaluation

Appraise, compare, conclude, contrast,
criticize, describe, discriminate,
explain, justify, interpret, relate
sumnarize, support
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Examples of the 40 questions which were designed according
to Gronlund's critcria to correspond to each of the categories

of the Taxonony are found in Table 3.

TABLE 3

Examnples of Short-Answer Completion Items
Arranged Hicrarchically According to the
Taxonorgy ¢f Educational Objectives

Level Example Iten

Knowledge Which is more accurate, a cesium clock or
a sundial?

Comprehension Paraphrase the expression "The clock of
time i3 wound but once."

Application Draw a graph to show man's place in the
world of time.

Analysis Identify scenes in the film that illustrate
the unknown qualities of tine.,

Synthesis Define time in your own words.

Evaluation Evaluate the statement that "Tine is as
constant or variable as one makes it."

The remaining items used in this initial work ere faund in

Appendix A.



Procedure. To test the efficacy of short-answer completion
questions in soliciting different levels of answers and measuring
cognitive skill, eight volunteer subjects ( aged 14 to 31 years )
ﬁere used. Five of them watched the entire film and three
watched only Part II and III of the filn, They were then required
to write answers for six to eighteen of the short-answer questions.
The specifiic questicns completed by each subject are found in
Appendix A.

Questions for each subject varied as to: (i) content
(in order to test as many items as pessible); (ii) arrangement
(in order to determine if random or hierarchical arrangement was
preferable); (iii) number (in order to determine a reasonable
length for a measuring device); and (iv) parts of the film covered
(in order to determine if a sufficient number of questions could
be designed about only Parts II and III of the filn thus decreasing
the viewing time)

Results. After each subject completed the items, he was
interviewed by the investigator. In the interview, subjects were

asked to evaluate critically the questions they answered as to
wording and arrangerent of itens. On the basis of comnments some
itens were elininated while others were reworded for further use.
The three subjects who had items arranged randomly according to
the hierarchy criticized the arrangement of items by stating that
items requiring longer and more complicated answers (which were
usually the higher level items) more logically ought to be presented
at the end of the 1list while those items requiring shorter answers
(usually the lower levcl items) would be better placed at the
beginning., Additionally, completion time for the subjects varied
from four ninutes for six items to 25 ninutes for 18 items.

This initial work provided a number of suitable short-answer
conmpletion items for use in the next stage of the operation,
and indicated subjects' preferences for a hierarchical arrangerent

of items as opposed to a random arrangenent,
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Revised short-answer completion items. Following revision

of a nunber of items, the elimination of others, and the addition
of some more, a new instrument to test thc cognitive level of
subjects was constructed, The number of items was increased to
2l items since, in general, a longer instrument makes a more
reliable one.

Although the previeus work indicated a preference for
hierarchically arranged items, it was thought that with the
increased length of the instrument, the order of presentation of
itens might influence the way in which later itcms were answered.

If subjects were fatigued by the time they reached the later

items, the measure of their cognitive skill at the higher levels

would not be accurate., This would also interact with and be influenced
byaseriation effect (See Hovland, 1938; Jensen, 1962; McGeoch and
Irion, 1952, p. 155; Mednick, 1964, pp. 57—60) wherein items at the
beginning amd end of a list are of'ten recalled and completed nore
readily than those in the niddle.

The cognitive levels of objectives as represented by the itens
were randonized in six different arrmngenents, thereby making it
possible to investigate the effect of the order of presentation of
items regardless of whether the effect was due to fatigue or seriation,
The six different forms of this revised Short-Answer Test are found
in Appendix A.

Procedure and results. Each form of the Short-Answer Test

was assigned to one university student, after the student had watched

Part II of Reflections on Tine. If the Taxoncny was a true hierarchy

and the questions validly represented each level of the Taxonomy,
those who had high scores at a particular level should also have
high scores at all lower levels, Table 4 presents the number of

items that were correctly completed at each level of the Taxonomy,



35

TABLE 4

Nunmber of Correct Completion Answers at Each
of the Six Levels of the Taxonomy with a
Maximum Score of 4 at Fach Level

B e e )

Subject S :
1 2 |3 4!5§s
| + -
1 4%214 3]214
2 1 | 2 3 3 01 2 2
3 1 1!2 1i3§3
b 30001 12 o33
5 3 1 3 | 2 3 0001 o
6;4;1225353 2
i 1|

- T ———

The results show that those who answered all items correctlf for
objectives of a specific level did not necessarily answer carrectly
all of the itens at subsuned lower levels.

Discussion, It was impossible to labzl a subject as cperating
at a specific cognitive level based on the test data, The results
indicated that the revised Short-Answer Test did not provide a
satisfactory measure of cognitive skill, Additionally, the
increased length of the revised test did not add to its effective-
ness as a measuring instrunent. That is, it was no more possible
to identify an optimum level of operation using 24 items than it
was using the preceding shorter tests.

The order of presentation of items in the test did appear
to affect the answers in that shorter answers were usually given
to questions at the beginning of the test. Additionally, mmst
subjects were hurried to conplete the 24 items in the 25 minutes
allotted. Many formns of the test with random arrangenents of itens
would control for the influence of the order of presentation of

the items and an instrument shorter than 24 items was recommended.
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Although the results shed doubt on the hierarchical nature
of the Taxonomgy, the form of items used may have contributed to
sone of the confusing results. That is, using short-answer
completion items, it was sometimes difficult to determine if an
answer was carrect and adequate because of the grcat variety of
answers which could be given for any one item,  The subjectivity
of judging the correctness of answers at each level had also
occurred in the preceding work only to be supported by the analysis
of answers to the*revised Short-Answer test. To rectify this
problem of subjectivity of scoring in an attempt to obtain a more
objectively scored test, additicnal work was required using
different iten formos.

Multiple-Choice items. Although the short-answer completion

items of the preceding work proved conditionally satisfactory in
that they elicited answers over the entire spectrum of the Taxonooy,
the subjectivity of the scoring was undesirable. Multiple-choice
items theoretically have a potential for pernitting the objective
scoring which was needed.

The multiple-chcice items were constructed by using behavioural
terns such as those suggested by Gronlund (1970), Bunkina (1972),
and Sanders (1966) and by employing somc of the previously used

short-answer items. A test, based on Part II of Reflections on

Time, was designed in which the first four levels of the Taxonowy
were represented by L4-choice items. Since Synthesis and
Evaluation levels require a unique creation not possible within
the multiple-choice framework (See Sanders, 1966, p. 126), it

is virtually impossible to test them with nmultiple-choice items,
Therefare, the last two levels were represented by short-answer
completion items taken from preceding work. The items were
arranged hierarchically according to the Taxonomy. In Table 5
exanples of the multiple-choice items for the first four levels
of the Taxonony are listed. In order to test as many items as
possible, two forms of the Multiple-Choice Test were devised.,

They are f aund in Appendix A.
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TABLE 5

Examples of Multiple-Choice Items Arranged
According to their Cognitive Level of the
Taxonery of Educational Objectives

e e —— . |
Level Iten

1. Knowledge Which of the following best describes

Stonehenge?

a. An early calendar

b. An early clock

c. An ancient sundial

d. An ancient superstition

2. Conprehensicn Which of the following best describes
what was meant by "The past and present
existing at the sane time."?

a. The old light of Adromeda illuninates
our earth today.

b. Remains of the past are still evident
today.

c. Grandparents and grandchildren exist
at the same tine.

d. 01ld rocks determine the age of the
present.,

3. Application If there were no nechanical clocks
around, how might you best detemmine
the approxinate hour?

a. By exanining a tree trunk
b. By geological explorations
c. By looking at Stonehenge
d. By looking at the sun

4. Analysis Which of the following is not an
assunption made by the fila?
a., Time is constant
b. Time is variable
c. Tine is defined

i d. Time is important
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Procedure and results. One forn of the Multiple-Choice

Test was assigned to each of three university students after the

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

it was expected that smme subjects wauld correctly answer high
level questions as well as the subsumed lewer level questicns,
while others were expected to answer carrectly only at lower
cognitive levels.,

The numbcr of students carrectly answering itemns at each
of the cognitive levels did not support thc expectations. As
shown in Table 6, sone subjects correctly answered a sinilar nunber
of items across the Taxonony, but not necessarily all items at
lower subsumed levels. 1Moreover, one subject carrectly answered

all questions with the exception of one item at the Analysis

level.
TABLE 6
Number of Correct HMultiple~Choice Answers
at Each of the Six Levels of the Taxonomy
with a Maximum Score of 3 at Each Level
- Bl e
Level
Subject
1 2 3 b 5 6
1 3 2 2 2 2
2 2 1 1 2 2 1
3 3 3 3 2 3 3
il ] RVTS

Discussion. The more objective scoring Multiplc-Choice
Test did not provide a better measuring device than the Short-
Answer Test. Because an optimum level of response could not
be identified it was still difficult to label a subject as
functioning at a particular cognitive level based on the test
data. As with the previous Short-Answer Test, the data threw
doubt on the hierarchical nature of the Taxonomy, since those

answering at higher levels did not correctly answer all itens
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at lower subsumed levels. Subjects also secmed to be approaching
sone "ceiling effect" where they answered most high level questions,
This suggested that the questions were too easy for university
students or that university students tend to attempt more difficult
itens, samnetines at the expense of more basic information.

At any rate, the Multiple-Choice Test based on the Taxonomy
was not a satisfacteory instrument for measuring cognitive skill.
Although the nunmber of subjects was small, the fact that parallel
data for all subjects was obtained when using short-answer
completion as well as multiple-choice itens suggests that the
small N was not responsible for the inconsistencies of the data.
Also, because extreme care was taken to assurec that items
specifically represented each cognitive level of objectives it
secned that something other than invalid items was contributing
to the inconsistencies of the data.

Oral test items. In keeping with the purpose of investigating

alternate forms of questioning, oral test items were also analyzed.
The itens were basically the same as those found in the Short-Answer
Test. The only differcence was the verbal rather than writtcn
presentati on of questicns and answers, Once again, in order to
determine if a longer test was superior to a shorter one, a long
formn (having two items for each level) and a short form (having

one iten for each level) were used. In order to test as many
questions possible there were two altermate series of questicns

for both forms. The items were arranged hicrarchically according
to the Taxonorgy. These Oral Tests are found in Appendix A.

Procedure and results. After watching Part III of Reflections

on Time, three university students experienced the short form of
the tist and six students experienced the long form. The investigator
read each question to the subjects and allowed at least 10 seconds
for them to begin responding. If no response was begun in that time,
the next question was asked.

The nunpber of items carrectly completed on the short and

long forms of the Oral Test are found in Tables 7 and 8, respectively.
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TABLE 7

Number of Correct Answers at Each of the
Six Levels of the Taxonomy with a Maxinun
Score of 1 at Each Level - Short Oral Test

B T e e g———r———

Subject i__________“_ 'mwwffvel L
1 T 5 6
1 RN ; 11 j1 o
| O i 0] ;0 - 0 1 i 0
3 R T T 1
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TABLE 8
Nunber of Correct Answers at Each of the
Six Levels of the Taxonomy with a Maximun
Score of 2 at Each Level - Long Oral Test
Subject Level
1 2 13 (4 {5 |6
! ! ; !
1 1 AT 1 2 iR
2 i 11 12 L1 o
3 i1 § o I 1 | o .0 | 2
y ! 2 | 2 12 Ja s o
5 4 2 § 2 2 | 2 e
6 1 o {0 2 | 2 io

The number of subjects carrectly answering items at each cognitive
level did not support the expectation that those answering at high
levels would also énswer correctly at lower levels. Sonme
answered a similar number of itens across the Taxonomy while others
answered more at the higher levels and still others seemed to
approach a "ceiling effect" whereby they answered carrectly almost
all of the itens.
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Discugsion. The Oral Test did not provide a good measure of
cognitive skill. The subjectivity of judging the answers right
or wrong could have centributed to the inadequacy of the instruments,
but more than that, because of results with thc various forms of
items, suspicion was growing that the hierarchy of objectives was
not valid., Additicnally, the "ceiling effect" cnce again pointed
to the possibility that university students nay not have been the
best sample to use 8ince a variety of cognitive levels was desired,

not just high cognitive levels at the expense of lower levels.

Discussion of results of preceding items forms. Taken

together, the snall samples used to explore each item fornm, i.e.,
short-answer, nultiple-choice, and oral items, gave substantial
evidence against the validity of the hierarchy of objectives within
the Taxonomy. Sone research which came tc hand after these trials
lends support to the conclusicns concerning the hierarchy.  Madaus,
Wood, and Nuttall, (1973) investigated structural problens of the
Taxonoryy by assuming that, if the Taxonomy was valid, adjacent
levels should have direct relationships but no direct relationships
should be found between non-adjacent levels. Their results showed
some indirect links between non-adjacent levels, inplying discrepancies
in the hierarchy.

Bearing in nind that the data from the present work could
perhaps have been accounted for by these structural problems of the
hierarchy, othcr complexities such as characteristics of the subjects
nay have also contributed to the inconsistencies., The subjects were
university students who have, in general, been trained to answer any
question put to them. With both the subjectively scored oral and
short-answer items and the objectively scored multiple-choice itemns
it was possible for such students to attempt all queations and to
guess correct answers for a proportion of then,

Younger subjects, high schcol students, participated
successfully in earlier work and are not overtrained to answer all
questions presented to them. They are not so hesitant to admit
they do not know the answer. Additionally, it has been shown that

even very young children are capable of answering questions
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represcnting high cognitive levels, as well as low levels (See
Hunkins, 1972, p. 50; Sanders, 1966, p. 10). Since there was
little doubt that younger subjects could exhibit the desired
answering behaviours, such subjects were used in subsequent work,
Besides the complexities of the classification scheme and
of the characteristics of subjects, the forms of items were
considered. Those used th:s far required answers of specific
cognitive levels, All items demanded a specific level of answer
by way of their ccnstruction, If a subject correctly answered
any item he was said to be operating at a specific cognitive
level, This was perhaps an unnecessarily artificial method of
assigning a cognitive level to subjects since the level of answer
was predetermined by the question presented. Asking a more
open-ended questicn to which subjects were free to answer at any
cognitive level may have been a more valid representation of the
cognitive skill of an individual, Open-ended questions would
not make a subject feel compelled to answer by guessing if he
did not know the answer.

Open-ended questicns. In order to recctify some of the

previous problens the use of open-ended questions was explored
using high schcol aged subjects. Open-ended questicns such as
"Tell me about it.", give no clue to subjects as to the level of
answer required, Theoretically then, an answer representing any
level could be given, and a subject is free to answer at the level
of his own preference.

However, the consequence of such a strategy is to place the
emphasis, by necessity, not on the classification of questions but on
the classificatimn of answers, The initial task then was to
deternine if open-ended questicns could elicit answers which could
then be classified according to the Taxoncmy.

Procedure. TFour subjects, aged 12 to 15 years, participated
individually. ©Each viewed Part II of Reflections on Time =mnd

responded to open-ended questicns such as "Tell me about the film,"

An attempt was made to elicit answers which represented nany
levels of the Taxoncriy. By presenting many open-ended questions

and probing those answers given, the subjects were given
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opportunity to provide nunmerous answers, thus increasing the

probability that they would at least touch all of the levels.

The first two subjects were also asked some of the previously

used short-answer questions to dectermine if they werec, in fact,

capable of answering questions at all levels of the Taxonoryy.

Exanples of the open-ended and short-answer questicns asked of one

subject are presentzd in Table 9.

TABLE 9

Examples of Open-ended and Short-Answer
Questi.ns Asked of One Subjcct

Open-ended Shert-answer
Question Level Question
Weuld you tell us Knowledge What evidence of tine is
about the filn. supplied by nature?
Were you able to What was the nost accurate
draw any conclusicns clock nentioned in the filn?
about it?
If it was trying to What are sonc of the rhythns
make people think, and patterns of time that
how did it do it? primitive man recognized?
Why was it putting Comnprehension|What did the film mean by the
together so nany statenent "A tenth of a second
different bits of is a preoious comaodity."
infernati on? e e E
Application [What do you think the writer of
the film wculd say if somebody
asked hin "What is time?"
Analysis Can ym identify any scene or
bit of script that illustrates
the unknown qualities of time,
What were the main ideas in
that film clip?
Could you pick out some scenes
in the film that illustrates
man's awareness of time?
Synthesis Could you define time in

- rm——

your own words?




Tape recurdings of Proceedings were subsequently transcribed
and the transcripticns used in the categorizing exercise.

Classifying answers to open-ended gucstions, Fron the

transcripts of subjccts' responses, lists of answers were compiled
and classified by four independent judges. The answers were
classified according to the Taxonomy as defined in Appendix C,

The judges were rcquired to carefully rcad each answer as supplied
and to classify it according to the category it most closely
represented.

The transcript from the open-ended questioning of one subject
is found in Appendix B and an example of the classification of
responses given by the judges is found in Appendix E.  The
classifiication as found in Appendix E is only an example of
those given by the judges because nany discrepancies between
judges arose, making it virtually impossible to give a specific
classification to each answer. The Jjudges, working independently,
interpreted the answers in a varicty of ways, often classifying a
single answer into two or more categories., There appeared to be
too much roon for personal interpretations of the answers and,
therefore, of the classification of those answers. More objective
coding procedures were necded,

In an attemnpt to get a greater degree of agreenent between
judges and in order to avoid confusion in how to classify an answer
because of subtle semantic characteristics, sone responses were
standardized to the format "It was..." as found in Appendix E.
These answers in standardized format werc once again classified by
the four independent judges. This time, the Taxonory as defined in
Appendix C was employed in an attenpt to supply a more objective
definition cf the six categories.

The anount of agreenent between the judges was still far
from satisfactory. When the codings were compared to a criterion
coding supplied by the investigator, thcere was total agreement for
L out of 6 answers classified as Knowledge, 1 out of 6 classified &s
Conprehension, 1 out of 5 classified as Application, O out of 6
classified as Analysis, 2 out of 6 classified as Synthesis, and

2 out of 6 classificd as Evaluaticn level answers. That is,
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the percent of total agreement varied from O% to 67, indicating
that a satisfactory amount of agreement between judges had not
been reached.

"Results" and Discussion. In light of the low anmunt

of agreement between judges, the definitions of the six categories
of the Taxonony did not appear to be clearly delineated encugh for
the purposes of the present study. This tended to strengthen the
suspicion that had evolved in earlier work that the Taxonoqy was
inadequate for the intended purposes, Although the Taxonomy

nay be a useful tool for guiding teachers in constructing
varieties of classroom objectives, it does not provide definitions
precise enough to categorize the vast array of answers which may
be given to open-ended questicns.

Realizing that the data drawn fromn the open-ended questioning
may be suspect because of low reliability, but in order to draw
sme neaning concerning the adequacy of using open-ended questions
and high school age subjects, the classifications given by onc
judgc only werc analyzed. That is, although the four judges
could not reach a consensus about the classification of nany
responscs, by using an exanple of the classificaticn of responses
it was pcssible to draw some tentative conclusions about the use of
open-ended questicons,

As an example, the frequency of responses from one subject in
each of the six categories of the Taxonory (as classified by one
judge) for both open-ended and short-answer questions are found in

Table 10,
TABLE 10

Answers to Open-ended and Short-Answer

Questi ons from One Subject, Classified
Accarding to the Taxonomy by One Judge.

e of Open-ended Question Short-Answer Question
Answer

Knowledge hl 2
Comprehension 2 1

Application 0 1

Analysis 0 3

Synthesis 3 L

Evaluation 2 2
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Aocording to this classificaticn, the subject did answer ccrrectly
answers in each of the six categories when short-answer questicns
were asked and also gave answers corresponding to many of the
categories when open-ended questicns were asked. Based on the

data it appeared that the subjects were, in fact, able to give
answers which represented all six levels of thc Taxocnomy, and

the open-ended questions demonstrated that the answers corresponding
to many levels of cbjectives could be elicited by such questicns.
Data frca other subjects implied that all categories cauld be
elicited recommending further use of such questions.

However, although the subjects appeared to be capable of
answering questions which represented objectives of all cognitive
levels, the types cf answers obtained c auld not be controlled by
the examiner because of thec nature of open-ended questions.

Theref are, problems would have occurred with open-ended questions
if a specific category of answer was required. That is, if a
specific type of answer had been dcsired, the exaniner's only
recrurse was to ask more open-ended questions in hopes that it

would be manifested.

A Modified Taxonomy

In the preceding work, the Taxonomny had proved less than
satisfactory. The major problems were (i) discrepancies between
judges when coding completion items, and (ii) discrepancies in the
expected hierarchical nature of respcnses, as shown most clearly in
data from the multiple-choice test wherein subjects sometimes answered
at higher cognitive levels but not at lower ones.

_ Diffliculties in using the Taxonory as a measuring device have
arisen for others (See for example, Hunecke, 1970) and as well, the
hierarchical nature of the Taxonomy has been queried by Madaus,
Woods, and Nuttall (1973). Sanders (1966) also drew attention to
the subjectiveness of the Taxoncoy: ". . . teachers working with
the Taxonony of questions often disagree on the classification of

a question. . .and all parties to the dispute can nake good causes

for their position (p. 7)." In the face of this situaticn it



47

becane apparent that an alternative classification scheme would
be necessary.

Developing an Alternative Scheme

The first step was to determine what categories of the
Taxonony were responsible for most discrepancies between judges
and which they found easy to use. The judges' classifications
cf responses to the open-ended questions, both standardized and
unstandardized f crins, were analyzed for this purpose. Table 11
presents the total percent of agreement with a criterion coding

for those answers,

TABLE 11

Percent of Total Agreement of Classifications
Between Four Independent Coders

e e S e =

Level of Response

Know. Conp. Applic. | Anal. | Syn. Eval.
% of
Total 67 17 20 0 33 33
Agreement

The data show greatest agreement with the Knowledge,Synthesis,
and Evaluation categories and least agreement with the Analysis
category. The judges stated that they found the Knowledge and
Evaluation categories easieat to use (that is, they felt most
confident about putting responses into those two categories) and
also that the Synthesis classifiication was scmetimes contained
in other categories.,

Based on the data from Table 11 and the statements from
the judges, the answers were regrouped. An attempt was made to

regroup then according to consistent semantic cues somewhat
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within the general framework of the Taxonomy. The semantic cues
hopefully provided for more objective coding and the Taxonomy
provided s.rme categories with reasonablec agrecment and bases on
which to develcp others.,

Senantic cues were identified for the Knowledge and
Evaluaticn categories first since these two categories appeared
to represent two extrenes on a continuunm and were most easy to
differentiate. The remaining answers werc then analyzed as to
consistent semantic cues with four additional categories developing.
Bloom's Comprehension category was divided into two parts, one
included statements inferred from the content of the film and the
other included, in addition to the inferred statemnents, reasons for
those inferences. The two new categories .were called Comprehension
and Understanding, respectively. The Application category was
redefined as statements which applied what was presented in the film
and/or mentioned thc "effects" of the matcrial. The Synthesis
category seemed to be engulfed in other categories with no need for
a separate classification., However, a number of speculative "if"
statenents remained which suggested the final category, Conjecture,

As a result, an alternative classification scheme, referred

to as the Coding Schedule was develcped and is summarized below:

A Factualization - Memorization or recall.

Comprehensicn - Inference.

Understanding - Inference plus a reason,

Conjecture - Speculation.
. hpplication/Usage - Statenents of effect.

. Evaluation - Judgmental statements.

o2 N ® 2 B ~u i G |G B
L]

The categories of thc Coding Schedule were assumed to be independent
and representative of most types of classroom answers and were not
assuned to be hierarchical. Specific definitions as well as
semantic cues for each category were formulated as presented in
Appendix D. An cxample of the definition of one category and of the
accompanying sepantic cues fcllows:

~
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Factualization - A Factualization respcnse, as
defined here, invclves the memorization or
rccall of facts and processes. No inflerenccs
are made. This type of response is of'ten
subsumned in other categoriecs.

Cue words include: That, as in "I saw that the
car was. . ." and "It showed that, . ."

Testing the Coding Schedule

In crder to justify the use of the Coding Schedule, as
opposed to the Taxcneny as an instrument for measuring the
cognitive skill represented by subjects' answers, it was
necessary to demonstrate that the Ccding Schedule was a successful
classification schene in its own right and that it was a mcre
reliable instrunent thamn the Taxoncnmy. A compariscn of results
obtained by using both classification schemes was needed to
determine which provided the nost ccnsistent results.

Procedure., Twenty wolunteer teachers college students
were used as judges in the comparison, They first watched Part

II of Reflectivns cn Time and were then randonly assigned either

(i) the Taxoncny or (ii) the Coding Schedule, to use as the
instrunent for classifyying a list of "answers". The Taxononmy
was sunnarized froe the Taxoncmy of Educational Objectives (See

Bloom, 1956, pp. 201-207) and the instrument is found in Appendix C.

The Coding Schedule used is found in Appendix D.

Each judge was required to classify the same 15 "answers",
such as: "It said that you can't have tine without motion."
(See Appendix E for a complete listing.) Ten judges used the
Taxonony and ten used the Coding Schedule, resulting in 150
"answers" classified acccrding to each. The judges' classificati ons
were subsequently compared tc a critcrion coding to determine the
suitability of the schenes.

Results and discussicn. Each judge, regardless of which

scheme was used, was able to allocate every "answer" to a category.
The classificaticns of the two groups (those using the Taxonomy and
those using the Coding Schedule) were compared as to their percentage
of agreement with a critericn coding supplied by the investigator.

For the group using the Taxonany there was a 29% agreement with
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the criterion coding, amd for the group using the Coding Schedule
there was a 77% agreement with the criterion. (See Willemson, 1974,
for a discussion about satisfactory armounts of agreemcnt).

Given that the Coding Schedule was workable in that naive
judges could readily use it for classifying typical "answers" and
could do so with a reasonable amount of agreement, the grounds

for preferring it to the Taxonony seemed strong.

Using a Model

The next task was to pursue the implications of the newly
derived classifiicaticn scheme for the design and development of
stimulus naterials appropriate for the purposes of the study.
Initially two problems presented themselves: (i) to structure
the presentation of the visual stimuli and (ii) to build in the
vicarious learning couponent.

The need to investigate vicarious learning necessitated a
ncdelling situation wherein a participating subject would supply
the necessary vicarious stinuli for an observer. The problem was
how to elicit predetermnined answers frormi a model in response to
open-ended questiwns more efficiently than in previous work.

Open-ended questions were preferred over other item forms
because they ultinately allowed for the free manifcstation of a
variety of answers. However, because of the low operant level
of some categories of answers when employing such questions, the
direct application of P-reinfarcers for a specific category of
answer was difficult. Due to the impracticability of eliciting
specific categorics of responses thramgh the use of open-ended
questions, it appcared impossible to reliably investigate the
direct reinforcerent of specific categaries of answers and to
investigate consistently modelled stinuli. However, by employing
a model who followed a script, giving the necessary variety of
answers to open-ended questions, and who appeared to be freely
enitting responses, the effects of vicarious P-reinforcers could
be examined. However this situation did not permit the

exaninmation of effects of direct P-reinforcers on the model.



5

Thus a trained model allowed (i) predeternined "answers" and
(ii) accurate and consistent praise for specific types of "answers".
However, perusing the possibility of using a real 1life model
to supply the stimulus nmaterial for observers, it became apparent
that a videotaped model would provide more cunsistency frem session
to session., That is, although a real life nodel could provide
consistent content in answers to open-ended questicns, slight
variaticns in appearance, voice inflection and other chéracteristics
were not in centrol of the investigator. On the other hand,
a videotaped mcdel giving predetermined "answers" provided that
added measure of consistency and control desirable in an experimental
study. The videotaped model's perfomance could be replicated

exactly fcr each subject.

Characteristics cf the Madel

Since earlier work pointed out difficulties in using
university students as subjects and indicated the acceptability
of younger subjects, the use of fifth-forn (aged 15 $0 16 years)
subjects and model was proposed for ensuing work. Inasnuch as
reinforcers are similarly effective far most members of a particular
group (Bandura and Walters, 1963, pp. 10, 85) and students mcst often
watch classmates responding to questions, it was desirable to have
a model and subjects of sinilar ages.

Besides the age variable in determining an appropriate model,
the sex of both the model and the subjects was a ccnfcunding variable
in nany vicarious learning studies (See far example Bandura and
McDonald, 1963; Bandura, Ross, and Ross, 1969; Kanareff and Lanzetta,
1960a; Krumboltz and Schroeder, 1965; Krunboltz, Varcnhorst, and
Thoresen, 1967; McDavid, 1962). These studies show that males
and females react differently to nodels and their behaviour is
sanewhat dependent upon the sex of the model. To cantrol for
the variance which could occur when using subjects and models of
both sexes, it was proposed to use both a female model and fenale

subjects in the experimental situation.
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Choosing a P-reinforcer

Within a2 nodel-observer framework, it was then necessary to
define specifically the stimuli used as the potential vicarious
reinforcers. That is, if a videctaped nodel was giving a variety
of "answers" to open-ended questicns asked by saneone taking the
"teacher" role, that "teacher" was required to supply scne stimulus
that had the potential of functicning as a vicarious reinforcer.

The stinuli that could be usedas P-reinforcers needed to be defined
objectively in order that valid representaticns could be surplied.

In the normal classroca situation a teacher often praises
students for answers which meet her criterion for success, assuning
that praise will strengthen the desircd behavicur. Zahorik (1969)
identified sore responses to answers commonly made by teachers as
sinple praise, e.g. "good", "yes", and "that's good thinking" (p. 36).
Such statements of praise can take on a reinfaorcing role - both
directly and vicariwusly - as shown by research (See for exanple
Allen, Henke, Baer, and Reynclds, 1970; Goetz and Baer, 1973;

Hart, Reynclds, Baer, Brawley, and Harris, 1971; Broden, Bruce,
Mitchell, Carter, and Hall, 1970; Ditrichs, Sinon, and Greene, 1967;
Kanfer and Marston, 1963).

Althcugh praise has been used as an effective reinforcer, it
sheculd be noted that individuals have perscnal sets of phenomena and
preferred activitics which can be used as reinforcers (Premack, 1965).
Accordingly, the idcal situation wwuld be to find P-reinforcers for
each individual to ensure efficient learning. Hovever, it secns to
be generally accepted that students prefer to be praised rather than
nct to be praised or reprimanded. Thus, although praise may not
be the nost potent reinforcer for each individual, it is one that
is of'ten generally effective for many students.

Since the present study was not dealing with specific individuals
but was concerned with commenly used P-reinforcers, it was considered
reascnable tc cmploy statements of praise in an attempt to strengthen
specified answering behaviours regardless of scme writers' claims
(See Kennedy and Willcutt, 1964) that individual reinforcement

histories are a major ccntributor to confusion in the literature
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about the effectiveness of reinforcers.

Depriving subjects of praise

In a regular classroom, a teacher usually acknowledges an
answer to a question, whether or not it is the desired type of
answer, and students generally expect some type of acknowledgement
for their answers, whether they are right or wrong. The teacher
praises the typc of answer that was desired and acknowledges other
answers with a supposedly neutral or negative statement. A neutrel
phrase tells the student that the answer was recognized but contains
no value judgnent of merit whereas a negative phrase tells the
subject his answer was wreng.

A phrase of acknowledgement relates tc the concept of
deprivation in that a phrase of acknowledgement deprives a subject
of praise. When the praise does occur it is then riore effective as
2 reinforcer because the subject has been previously deprived. A
neutral phrase, or even a negative phrase for that ratter, must be
sufficiently different from the P-reinforcer so that the subject
knows when his answer is being praised and so that the subject is
deprived of praise except when desired.

The advantages of depriving subjects of reinforcers are
discussed by Travers, Reid, and Van Wagenen (1964). Discussing the
implications of research on reinforcement, they point out that an.
experinental effect is more likely to occur if the subject has been
deprived of the reinforcer for a period prior to the learning than
if he has been satiated.

Also advocating the deprivation of reinforcers, Zaherik (1969)
found in his survey that infrequently used phrases by the teacher
were better facilitators of behaviour than frequently used ones.

He also eoncluded than more elaborate phrases had nmore reinforcing
value than less elaborate phrasecs.

The present study accommodated to the above factors by:

(i) using statements of praise as potential reinforcers; (ii)
investigating the relative effectiveness of long (more elaborate)
and short (less elaborate) statements of praise; and (iii) using a
neutral statement to acknowledge all answers except those which

were to be praised.,



Sunnary of Developmental Work

The preceding discussion of the stages through which the
study developed pointed out problems which were encountered
initially, the solutions to those problems, and the new directions
given to the study as a whole. In brief these conoprised:

(i) an attempt to opcrationalize the concept of cognitive skill

by means of the Taxonomy of Educational Objectives which proved

inefficient due to discrepancies in the coding of responses and
doubts as to the truth of the hierarchy; (ii) trials to
deternine item characteristics in which closed questiocns, such

as nultiple-choice and short-answer items, were initially used

and subsequently rejected (because they tended to predetermine

the answers given) in favour of open-ended questions which

avoided forcing answers; (iii) trials to determine an apprcpriate
subject population that resulted in the rejection of university
students as being too sophisticated and the selection of young
(high school age) as being satisfactory beccause they were capable
of giving answers which illustrated a variety of cognitive skills
but did not attempt to answer every item; (iv) the development
from the Taxonony to a modified Coding Schedule which was found to
be a successful and nmore reliable classificatory instrunent;

(v) the adaptation of the reinforcement franework for investigating
vicaricus reinforcement by using models and observers which proved
inefficient because the investigator had to await the free
manifestation of the desired category of answer from the model
befare praise could be given; (vi) the proposed use of a nodel
on videotape who gave predetermined answers in all six of the
categories of the coding schedule and being praised for one

specific type of answer.
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CHAPTER THREE

Procedure - Experimental Design

Introduction

The gcneral reasearch strategy that emerged as a consequence
of the previous trials implied a scenerio of events which would
entail the use of individuals who, having been brought into the

experinental situation, would:

(1) view selected parts of the film Reflections on Tine;

(ii) watch a videotape in which a model was asked questions
about the film and gave a variety of answers - no
praise supplied;

(iii). ., select one of the nmodel's answers as being a preferred
respunse category before treatient;

(iv) watch a second videotape in which a model was asked
questions about the film and gave a variety of answers,
with praise being given fur pre-deternined types of
answcrs

(v) be questioned in order to determine the effects of
the vicarious praise.

Throughout the chapter reference will be nade back to this
scenario so that methodologial procedures can be seen against the
sequence of events that occurrc¢d. To facilitate this, these five

phases have been given descriptive titles constructed to reflect

the subjects' involvenent in the situation:

(1) Initial filn viewing

(2) First Vigeotape observation
(3) Baseline question
(&) Second videotape observation - with P-reinforcer

(5)  Second filn viewing

(6) Oral response interview

It is the purpose of this chapter to present the research
hypotheses and to detail the specific procedures followed in:
(i) developing stimulus materials; (ii) testing those materials
in a pilot study; (iii) determining the optimun mumber of subjeots;

(iv) questioning subjects; and (v) coding subject's responses.
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Research Hypothesis 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 developmental work or by characteristics of the
experinental situation, and (ii) thosc depending mostly upon an

orthodox theoretical basis or related research,

Enpirically Based Hypotheses

Barly trials had shown that subjects gave answers to open-
ended questions which could be classified into each of the six
categories of the Coding Schedule. However, there was no reason
to expect each category of response to appear equally in any given
situati ocn. More specifically, in response to open-ended questicns,
some types of answers may occur nore often than others., For

exanple, individuals nay demonstrate their understanding of material

norc often than they issue value judgments concerning the material

when freely responding to open-ended questions. Therefoare, it
was hypothesized that:

H1: Answering is a function of cognitive

. . . . ] .
predisposition: subjects' answers will
tend to fall unevenly into categories
rather than being dispersed equally.

Additionally, preceding developmental work based on written
responses to lists of questions, implied that subjects may be
influenced by a seriation effect wherein itemns at the beginning and
end of lists are remembered better and completed more quickly
(see for exanple Hovland, 1938: Jensen,1962). It seemed that the
arder of presentation may influence what observers remember.
Therefare, it was anticipated that the crder of presentation of
the nodel's rcsponses would affect the answers given by the subjects
and the hypothesis was formulated as:

H2: Answering is a function of stimulusseriation:

answer typea given by the model at the
beginning or at the end of the presentation

will tend to be matched by the subjects mare
than those in the middle.
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Theoretically and Research Based Hypotheses

Because research into classroom-related behaviour has shown
that vicarious reinforcers have strengthening effects and because
reinforcement theory postulates that stimuli may have strengthening

powers, it was hypothesized that:

H.: Answering is a function of vicarious
3 reinforcement: answer types for which
the model was praised will tend to be
employed by the subjects disproportionately

mcare than will other answer types.
And alternatively, because reinforcement theory dictates the

strengthening of responses preceding reinforcers rather than
following them, it was hypothesized that:

H, 2 Answering is not a function of praise as

b an attention-getter: answer types, given

by the model, which directly followed the

praise will not be employed by the

subjects dispropartinnately more than will

other types.
Although a stimulus may serve an attention-getting function, and
attention is an important factor in determining the amount of
learning, the praise in the present work was directed explicitly
at the answer which preceded it.

Background theory and research also implied that specific
characteristics of the reinforcing stimuli influence the amount of
vicarious learning which occurs (See for example, Bandura, 1969;
Zahorik, 1969). Consequently, it was predicted that more intense
praise would have a greater facilitating effect than less intense
praise as would praise at the end of the videotaped sequence opposed
to that in the middle.

H:z Answering is a function of stimulus

5 characteristics: subjects will be

influenced mare by vicarious praise

when the intensity of the praise is
increased.

Answering is a function of stimulus
characteristics: subjects will be
influenced more by vicarious praise when
the praise occurs at the end of the
observed sequence rather than in the
middle.

o
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The hypothesisi concerning change in position from the mniddle to
the end of the szquence is in kacping with the seriation

eff'ect which suggests that praise at the end of a sequence may be
more effective because it is remcmbered better. And finally,
since the sontroversy concerning the influence cf awareness of
contingencies of'roinf‘orcement1 was left unsettled (See Kanfer,
1968), the present investigation aligned itself with Bandura's
view that learning c¢an occur without awareness, but awareness dces

facilitate the learning. Therefore, it was hypothesized that:

H_: Answering is a function of awareness of' the
7 contingencies cof reinforcement: subjects
who can be identifiied as aware of the
contingencics of reinflorcement will employ

the praised category of response wmore
of'ten than those who are unaware.

Independent Variable s

In order to investigate thc abcve hypotheses, the f'ollowing
variables were manipulated:
(i) the order of presentation of the nodel's responses -
to detest a seriation effect if it existed;

(ii) the category of answer that was praised - to detect
vicarious reinforcenent if it existed;

(iii) the intensity of the praise given to the nodel -
to detcct effects of alteration of' the modelling
stinuli;

(iv) the pcsition of the responses that werc praised -
to detect effects of alterations of the modelling
stinmuli.
These variables werc respectively labelled f'or convenience:
(i) Order of Model's Baseline Respcnscs;
(ii) Praised Model Response:
(iii) Intensity;

(iv) Position.

See Eriksen (1960), Galloway (1968), and
Weinstein and Lawson (1963) for discussicns
ccncerning the difficulties in determnining
awareness .
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Dependent Variables

The dependent variables used to test the hypotheses were:

(i) Baseline Response Category - The categery of
answer (as classified by judges) given by a
subject prior to treatment;

(ii) Baseline Respcnse Positicn - The position of
the Baseline Responsc Category in the list
from which i% was chosen;

(iii) Respcnse Category - The category of enswer
(as classified by judges) given by a subject
after treatnent;

(iv) Awareness - Awareness of contingencics of
reinf crcement as determined by oral questioning.

Developing Stinulus Materials

After defining the independent and dependent variables,
attention was given to the developnient of stinulus materials to
be used in an experinental situation. Prior to the experiment
it was necessary to: (i) train judges who would subsequently
aid in constructing a model's script; (ii) ccnstruct the script:
and (iii) film a nmodel on videotape. These procedures will

now be discussed in that arder.

Training Judges

Since subjects were required to observe a model giving
"answers" representing all categories of the Coding Scedule in
the first and second videotape observations (Phases 2 and 4) it
was necessary to select appropriate "answers" for the model's
script. Responses which were selected from answers given by
subjects in earlier developnental work were classified by two
trained judges (university students) as well as by the investigator
in order to ensure a valid represcntation of the Coding Schedule.

A number of training sessions were used to familiarize
the judges with the Coding Schedule, Initially, the classification
schene and responses representing each of the categories of the
scheme were read by each judge. These items are found in Appendix

D, The reasoning and disagreements concerning exemple responses
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were discussed by the judges.

It was ccnsidered vital to have a sclf-explanatory
schene that coull bc used by untrained judges in the future.
For this reason, a proliferation of verbal directions was avoided,
In clarifying the definitions of specifiic categories, reliancc was
placed on fecdback from the judges as to confusing categories or
confusing exaiples so that an easy to use and objective scheme
energed. Only slight modificaticns of the original Ceding Schedule

were needed, Its fimal form appears in Appendix D.

The Script for the Madel

The script far the model had to be designed so that, in
response to the questions asked by the "tcacher" in Phases 2 and 4,
the nodel could appropriately produce "answers" .representing the
six dif ferent categorics of the Coding Schedule. It was nmost
inportant that truly representative "answors" for each categery were
supplied, with no disputes between judges, since observing subjects
in thc experinental situation were to see a model giving answers
explicitly representing all categories, with one specific category
being praised. To ensure that the classification given each
"answer" was reliable, a procedure using inter-judge agreement was
enplayed.

In order to have a sufficient supply of respcnses from which
to cons truct the script for the first and second videotapes, thrce
answers represcenting each category of the classificaticn schene
were needed. To this end, each of the tlree judges classified
a nucber of "answers" (presented in Appendix E) according to the
final form of the scheme. Each "answer" bcgan with the phrase
"It was. . " to standardize the format so that, in the operation
of Phases 2 and 4, subjects would not be attracted to responses
because of constructicn peculiarities.

Since there was a total agreement far only 16 of the
first 18 responses coded by the judges, two additional ones were
needed to supply three answers for cach of the six categmwr®e s of
the classification schene. Therefore, an additicnal 20 "answers"

(See Appendix E) were classified, In this case, there was total



61

agreement between the three judges in 1l of the 20 classifactions..
In the six cases where therc was disagrecnent, two judges agreed
and a third did noct. Two Of the responses that had total agrement
anong the judges were chosen to complete the required 18 responses
for the scripts. Conplete scripts for all forms of the first

and sccond videotapes are found in Appendix T,

The Studio Setup and Technical Considerations

For the production of the videotaped "tecacher"-model
intervicws usel in Phases 2 and 4, a studio was sct up to simulate
as far as possible the experimental setting that was to be used
subsequently.

In the production of the videotapes, the riodel (unfaniliar
to the subjects) wore a school unifom which reprcsented standard
clothing on the black and white videotape., The cameras were
positioned so that after an establishing shot (showing a front
view of both the model and thc "teacher"), the renaining takes
pernitted a front view of the model giving "answers" with the
back of the "teacher" in the foreground, Each questicn-answer
episode was separated by a fade to grey. After the initial shot,
the facc of the "teacher" was not shewn so that non-verbal facial
cues would not be seen by the observing subjects since only

verbal praise was to be used as a P-reinfeorcer.

Baseline Videotapes

To aid in measuring the category of answer a subject gave
pricr to exposure to vicaricus praise, Baseline Videotapes were
prcduced. These first videctapes were observed by subjects in
Phase 2 of the experiment and showed the model giving six "answers"
to open-ended questions asked by the "teacher". Each of the six
"answers" rcpresented a different category of the classification
scheme, giving subjects expossure to all categeriecs of answers.,

Because there were grounds for believing that the order of
the "answers" in the Baselime Videotape mnight affect those

subsequently chosen by subjects, six different arrangements of the



sane "answers" were employed. Each "answer" appeared at the
beginning of one Baseline Videotape and at the end of another.
The order of "answers" in the six Baseline Videcotapes is found
in Table 12,

TABLE 12

Order of Response Categories on Baseline Videotapes

Position of Beseline Videotape

Respcense 1

Category A B I C D E F
First 1 2 3 L 5 6
Second 5 6 1 3 6 L
Third 2 3 6 5 1 3
Fourth 3 L 2 | 6 2 5
Fifth L 1 5 1 L 2
Sixth | 6 5 4 B 3 1

] B

Key to the Category of Response:

Factualization answer
Comprehension answer
Understanding answer
Conjecture answer
Application/Usage answer
Evaluation answer

awmFFwn -
|

For example, the first "answer in Baseline Videotape A was
classified as representing the Factualization category of the
classification scheme. The sixth "answer" in that same videotape
represented the Evaluation category.

One of the aix Baseline Videotapes was assigned to each
subject. In each, the model respcnded six times to an open-ended

question about Part II of the film Reflections on Time, the sanme

as was viewed by subjects in Phase 1 (initial film viewing).
The open-ended question was: " _(model) , can you tell me about

the film?" This question pemmitted the nodel to give one "answer"
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representing each of the six categories of the classification
scheme. Each "answer" given by the model was acknowledged

by an unemotional and meutral-sounding "okay" from the "teacher."
Since no praise was to be given inn the Baseline Videotape, the
"okay" deprived the nodel of praise while providing recognition

of the "answer".

Treatment Videotapes

Treatment Videotapes were produced fc¢r the second videotape
observation (Phase 4) to provide subjects with exposure to
vicarious praise. In each Treatment Videctape the model gave
twelve "answers" to open-ended questions about Part II of

Reflections on Tine. The sarne "answers" werc used in each cof

the videotapes. Each of the six categories of the classification
schene were represented by two of the nodel's "answers" and "answers"
representing only one particular category were praised in any of

the Treatment Videotapes.

The six different Treatment Videotapes differed from each
other in that; (i) each had a different ordering of the "answers"
given by the model, and (ii) ench showed a different category of
response being praised. The six different arrangements of the
nodel's answers allowed for the detection of a seriation effect
and allowed the praised response tc occur in comparable positions
within ‘each Treatnent Videotape.. The order of the answers in
each of the six videotapes, along with an indication of the type
of answer that was praised is found in Table 13. The complete
model's script for each Trcatment Videotape is found in Appendix

F.



TABLE 13

Order of Response Categories on Treatment Videotapes

Positicn of ; Treatment Videotape
Response ! . ! ]
Category | A B c . D E | F
| | |
First |l 5 6 . 1 2 3 [ I
Second f 6 . 1 i 2 3 00 4 ; 5
% Third : 102 3 I 5 4 16
Fourth ; 2 | 3 4 5 | 6 1
Fifth L3y 5 | 6 Ly 2
Sixth L oa |l s |6 |1 | 2 3
Seventh | m§ s 1 | 2 1 3 L
Eigth b6 | 1 2 1 3 | & 3
« Ninth | { 2 {3 i 4 |5 | 6
Lol 2003 i L5 |6 |
Eleventh l 3 . B 15 ; 6 } 1 : g
Twelf'th E L, £ 5 6 E 1 E 2 i 3

—

B e T ————

* Responses in thesc positicns were praised

Key to

oW =

Category of Response:

- I'actualization answer

~ Conprchension answer

- Understanding answer

- Conjecture answer

- Application/Usage answer
- Evaluation answer

From Table 13 it can be seen that there were two sets of responses

corresponding to the classification scheme for each Treatment

Videotape.

That is, the first six respcnses (Set 1) represented

all six of the categories, and the rcnaining six responses (Sgt 2)

also corresponded to each of the categories.

Also from the table,

it can be seen that the third and ninth "answers" were praised.

These positicons were chosen so that the praise oc-urred near the

niddle of both sets of 3ix responses which made up each Treatment

Videctape,

Thus when each subject was randamly assigned one of
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the Treatnent Videotapes, she was exposed to the same "answers"
as all other subjects, only the order of "answers" and category
of the praisel response differed according to the particular
treatnent,

In each Treatnent ¥ideotape the model's "answera" were

in response to the following open-ended question asked by the

"tcacher": " _ (nodel) ), can you tell mc some nore about the
£iln?"  All "answers", with the exception of those being praised,

werc acknowledged by an unenotional and neutral-sounding "okay" in
order to recognize responses at the expense of praise., The phrase
of acknowledgnent, "okay", was sufficicntly different from the
praise, e.ge. "That's o very good answer.", in order to assure that
the observing subjects could distinguish between praised and not-
praised "answers",

To allow the exploraticn of differential effects of various
phrases of praise, one of two phrases were available and could be
edited in for each Treatment Videotape. That is, either a long or
a short phrase of praise could be used in any treatment Videotape,
The short phrase ("That's a very good answer.") was similar for all
response categories. The long phrase changed, depending upon the
specific response category being praised, The long phrases used

for each categery arc presented in Table 14 .



TABLE 14

Long Phrases of Praise Used
for each Category of the
Coding Schedule

— — e & — ]
Category of

Response Long Phrase of Praise
being Praised

Factualizaticn That's a very gocd answer, You have
renenbered what the filn said.,

Conprehensi on That's a very gcod answer. You have
made an inference fron what the filn
shewed.

Understanding That's a very good answer., You have nade

an inference from what the filn showed
and you have given 2 reason for the
inference.

Conjecture That's a very goocd answer. You have
specula ted about what you saw.

Application/Usage That's a very gocd answer., You have
applied what was presented.

Evaluation That's a very good answer, You have
nade a value judgnent cuncerning the
film,

Experinental Design

A description of the various phases of the experiment
follows.
The Stinulus Filn

Since both the Baseline and Treatment Videotapes showed

the model giving answers based on Part II of Reflections on Time,

connon graunl was first established by having each subject view the

same filn (Phase 1). The film was assumed to be equally unfaniliar
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to all subjects.
Additicnally, after they had seen both the Baseline and
Treatment Videctapes (Phases 2 and 4), the subjects were shown

a new part of the filn (Part III of Reflections on Tine) in

order to tap a new donain of answers when testing for a treatment
effect. Because they had to construct original answers to the
investigator's questions (Phase 6) based on Part III of the filn
(Phase 5), the subjects could not simply reiterate answers given
by the model, In earlier work a great variety of types of
answers had been given in response to questions about Part III.
Consequently, it was feasible to expect a similar variety of
answers in respcnse to questicns about Part III asked of the
subjects in the experimental situation, That is, the new stinulus
nmaterial by no neans linited the variety of answers which could be
given. Both parts of the filn allowed a sinilar diversity of

answers to questions such as those asked of the nodel,

Baseline Response Category

After each subject had watoched Part II of Reflections on Tine

(Phase 1) and a randonly assigned Baseline Videotape (Phase 2), a
Baseline Response Category had . to be deduced by the investigator -
that 1s, the category of answer that the subject was predisposed to
give prior to observing the selective praise of answers was deternined,
To do this, a written list of the model's "answers™ in the order

they were given in the Baseline Videvtape, was furnished. Fran this,
the subject was required to choose one of the "answers" as being

the answer she would have given under similar circumstances to those
of the nodel (Phase 3). The investigator determined the Baseline
Response Category from this choice. The baseline for each subject
was labelled as eithar Factualization, Comprehension, Understanding,
Conjecture, Application/Usage, or Evaluation, depending upon which

"answer" had becen seleccted,
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Detecting an Experincntal Effect

In the experinental situation, if the effects of the
subject's bascline tendencies were to be controlled, the praise
given to the model on the Treatment Videotape had to be for
a category of response different from the Baseline Response
Category. To avoid experimental bias, after a subject's Baseline
Response Category had been established, the investigator randonly
assigned one of thc five Treatment Videotapes that did nct show
the Baseline Response Category being praised.

It sheculd be noted thet in order to aveid wastage of
subjects, Treatment Videotapes showing the long forn of praise
were used with the first set of subjects in the final cxperinent.
Data fron these subjects were examined to determine if it was
profitable to explore a shorter and therefue wcaker form of
praise.

Subsequent to watching the randonly assigned Treatnent
Videotape and Part III of the film, each subject was questioned
to deternine if she was affected by the vicarious praise (Phase 6) .

Since cbservers who detect sone similarity between
thenselves and the nodel will presumably respond differently
fran those who do not (Bandura, 1969), both "personal" and
"enpathetic" questions were used. The Pzrsonal Question asked
subjects how they would answer the question "Can you tell ne about
the filn", while thc Empathetic Question asked ther how the model
would answer.

Additionally, since awareness of the contingencies of
reinforcenent was one of the variables which night influence the
anount of vicariws reinforcement (Sce Kanfer, 1968), subjects
were also questioned to determine their awareness, The specific
questionsused to deternine awareness were finalized in a subsequent
pilot study.
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Sunnary of Design

Using the components of the experinental design as
described and operationalized by the stinulus .aterials, the

fcllowing procedure encrged.

1. Subject watched Part II of Reflecti.ns on Tine. (Phase 1)

2% Subjects watched a videotape of the model giving
"answers" about Part II of the film with no praise for
any "answers". (Baseline Videostape - Phase 2)

58 Subject scleccted onc of the nodel's answers from which
a Baseline Response Category was deduced. (Phase 3)

L. Subject watched a videotape showing the nodel being
praised for one type "answer" about Part II of the
filn. (Treatnent Videotapc - Phase L)

5. Subject watched Part III of the filn, (Phase 5)

6. Subjcct respcnded to open-ended questions about Part
ITI of the film in an attenpt to detect a treatment
effect, (Phase 6)

A Pilot Run

The next task wes to farmalize the emerging experinental
procedures to be used in testing the effects of vicarious praise.
This was accuaplished by a prototype study in which the specific
procedures and questions for subsequent experimental work would
be finalized and difficultics with the operation of the videotape
hardware would bc identified and corrected without wastage of
subjects. The general purpose of the prototype study, therefore,

was to refine the experimental procedurc.

Sanple and Procedure

Six volunteer nale subjects, aged 12 to 15 years, watched

Part II of Reflectiosns on Time and were assigned Baseline

Videotapes and Treatment Videotapes which did not show their
Baseline Response Category being praised. Three watched long
phrases of praise and threc watched shert phrases of praise on the
Treatnent Videotapes. The specifiic Baseline and Treatnent
Videotapes (lcng or short praise) adninistered to each is
indicated on Table 15.
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TABLE 15

Baseline anmd Treatnent Videotapes
Adninistercd to Six Volunteers

Length

Subject Baseline Videotape | Treatnent Videotape of’
Praise
1 E C Short

2 E C Long
3 C F Short
L C F Long
5 A E Short

6 A E Long

Subsequent to watching the Treatnent Videotape and Part
III of the filn, each subject was questioned to test those questions
tc be used subsequently in determining the treatnent effects and
awareness of contingencies of reinforcenent.

Results 2nd Discussion

No attenpt was made to detect treatment effects since the
sanple was small and the general purpose of thc pilot run was to
test the emerging procedures for subsequent use in the experinental
setting. Fron thc pilot run it eppeared that the proposed
experinental procedure was satisfactory in that each step (Filn -
Baseline Videotape - Deduce Baseline Response - Category - Film -~
Treatnent Videctape - Open-ended questioning) led casily from the
preceding one and it was possible to quickly assess the Baseline
Response Category and randomly assign a Treatment Videotape.
Additivonally, the operation of the Videotape equipnent and the
physical set up of the experinental room were found suitable for

the purpose intended.
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The questioning of these subjects was a provin ground
for the oral questions to be asked of subjects in the ensuing
experinental work, The two najor questions used to determine an
experinental effect were refined to:

1. What would you answer tc the question, "Can you
tell me abcut the £iln?"? - Persconal Questicn

2. That do you think _(nodel) , the girl on the
videotape, would answer to the questivn, "Can you
tell oc about the £iln?"? - Enpathetic Questicn
Additiocnally, based on informal questioning about the
Treatnent Videotape, two questions were conposed for the purposes
of identifying subjects aware and not aware of the contingencies of

reinf orcernent:

1. Did you notice any difference in the types of
answers the _(nodel) was giving?

2. Did you notice anything different in what I was
saying to _(nodel/) on the videotape? Why do you
think I said that?

Investigator's Role

Based cn feedback cbtained from the Pilot Run, the investigatcr's
script for experinmental sessions was formulated as found in Appendix F.
The role of the investigator during experinental sessions involved the
following:

1. The investigator gave a brief introduction to Part II of

Reflections on Time and to the Baseline Videctape,

2., The investigator explained how the subject was to choose
a Baselinc Response Category from a written list of the answers
given by the nodel on the Baseline Videotape.

3. The investigator assessed the Baseline Response Category
and randonly assigned a Treatment Videotape, cne which did not show
the Baseline Response being praised.

4. The investigator gave a brief introduction to the
Treatnent Videctape.

5. The investigator then introduced Part III of the filn
by asking the subject to watch another piece of film about which
sh would subsequently be questicned.
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6. After Part IIT of the film, a2 cassette recorder
was started in order to have an accurate audio record of the
" questicning of subjects.

. The investigator then asked the subject the Perscnal
Question, thce Enpathctic Question, and questions to determine

her awareness of thc ccntingencies of reinforcencnt.

Optimun Number of Subjccts

In any experinental treatnent, parsinony is desirable.
Nct only should cenditions permit the effective testing of
hypotheses but they should also allow efficient use of subjects.
Brewer (1972) states that it is desirable to determine an optinun
nunber of subjects for a reasonable chance of detecting an
experinental treatnent effect if it is prouscent. The optinun
nunber of subjects, which would allow the detection of an
experinental effect without wasting subjects, is dependent uponl
both the methed ¢f analysis (what statistical test is used) and
the amount of chance error that would be tolecrated in the decision of
whether ar nct to rcject a null hypothcsis based on that method of analysis.

For this study, a number divisible by six was taken as a starting
point for the number o subjects since this permitted an equal number
of subjects in each of the six treatment groups. When an optinun
nunber of subjccts was detercined for a reasonable chance of detection
of an expcrinentel effect, any additional voluntecers could be used in
variations of the original experimental trcatrents. For exanple, if
12 was found to be an efficient sample size, and after the treatment
was carried out nc effect was apparent using 12 subjects, then the use
cf a greater number of volunteer subjects wcould have added little
information.  Additional subjects could, more prefitably, have been
used in variatiuvns of the experiment based on the informtion gained
fron the first 12,

Fecr the present study, the amount of error acceptable in
rejecting a hypothesis of no experimental effect by chance was set at
the customery 5% probability level. That is, 95% of the time we can

be sure that a decision to reject a hypcthesis of no experimental
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effect will be carrect, but there is a 5% chance that the wrong
decision has been mnde, i.c. that an e¢ffect was wrongly detected.
This chance of detecting an effect wrongly is referred to as
alpha, By setting thc alpha level, the expcrinenter scts the
probability th=t he will reject a null hypothesis (a hypothesis cf
nc treatment effect) because of a sampling error rather than because
of a true treatment effect. The problen, then, is that of
determining a suitable number of subjects (N) to allow for a
reascnable chance of detecting an experimental effect when the
experinenter is willing to accept a .05 probability level of
chance errcr, Type I errcr or alpha error (See Senter, 1969, p. 185).

Type II or beta error occcurs with the failure to reject a
hypothesis of no experimental effect (Ho) when it is false., The
probability of incorrectly failing to detect an experimental effect
is rcpresented by B. The power of a particular statistical test is
the probability of correctly detecting an experincntal effect
(rejecting HO when it is false). For a given value of alpha, the
power of a test (1 - ﬁ) increases as the sanple size increases.
By setting the power and the probability of alpha error to a
reasonable lcvel, the experimenter can thereby determine an optimun
sanple size (Brewer, 1972, p. 395).

The nnast representative example of a null hypothesis under
consideration in the present investigeticn is the following; If
a treatment effect did not exist (Hc true), the probability is
1/6 (p=1/6) that the subjects' answers will natch those which were
praised. If a treatment effect did exist (H;) true, the probability
was greater than 1/6 (p > 1/6) that the subjects' answers matched
those which werec praised. In other words: (Null hypothesis) HO:
=1/6 and (Alternate hypothesis) Hy: p > 1/6. Any value of
p >1/6 nmay be represented by p*. If a treatment effect exists,
and p=1/6 is not true, saie other p* value is true.

Figure 1 illustrates the conditions under which an existing

treatment effect nay be detected.
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FIG. 1.

Conditions under which a Treatment Effect
ney be Detected

Ho true

Ho not true

©.:Probability of rejecting H, when it is true
B:Probability of not rejecting H, when it is false
p=1/6:Proposed value of p
p*:True value of p
1-B:Probability of rejecting H; when it is false
c:Value corresponding to the critical regon for &

The probability of not rejecting Hy when it is false (that is,
P> 1/6) is represented by B and the area under the curve thus
labelled., This is the probability of incorrectly failing to
detect a treatment effect. The probability of correctly
detecting a treatment effect is thus represcnted by 1-B (the
power of the test), the rcmaining area under the curve. In
general, the larger the difference between the actual value of p*
and the chance of p=1/6, the easier it will bc to detect an
experinental effect and, therefore, thec greater will be the

power of the test.

For a specified nunber of subject, a power curve can be
drawn from which the probability of carrectly rejecting Hqy for
any value of p* can be deternined (See for example Glass and
Stanley, 1970, pp. 283-288). The power (1—}3) is dependent upon
the value of p* and the cut-off point for the critical region
(represented by c), which depends on the value of & . The

power is calculated using the binonial expansion
N

¢ N X N=-X
1-B = ‘EC (x ) p* ( ! ’P*) , where N= total nunber of
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subjects and c=nininuwa nunber of subjects required to show an

%,05 and p=1/6. TFor each N the critical number

of subjects neecdel to show a treatmnent effect in order to obtain

effect when

significant results was determined by letting p=1/6 and calculating
exact probabilitics for each N (Appendix I presents the binonial
expansion for each N with the critical cut-off point indicated in
each case). For N=18, if six or nare subjects showed a treatnent
effect, the results would have been significaht below the customary
.05 level. Far N=24, if seven or nore subjects showed a treatnent
effect, the results would have becen significant below the .05Jdevel.
For N=30, the cut-off point fell right at eight, so if eight or

nore subjects showed a treatnent effect, the results would hive been
significant at the .05 level.

The proposed values of N were nultiples of six to allow for
subjects to bc assigned to each of the six trestnent groups. To
plot each curve, the value of p* was varied fran .1667 to .5000 and the
resulting values of 1-B were plotted. Appendix I presents the
computer progranne that was written to calculate the binonial
probabilities for the pcwer values, A fanily of pcwer curves for
values of N=18, 24, and 30 were plotted to c oipere the power of the
statistical tests with increasing N's. The respective valucs of
six, seven, and eight as alpha intercepts were used for N=18, 24 and
30, and by varying the values of p*, 1-B was calculated. Values
of p* gave points along the power curve of 1-B for puwer curves
of N=18, 24, znd 30 as shown in Figure 2.
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As an exanple, for N=18, if the actual value of p*=,2750
is compared to the chance value of p=.1667, the curve for N=18
shows the probability to be .20 that a false H, would be rejected.
That is, the probability of correctly detecting an expecrimental
effect wauld be .,20. Since the value of p* in this case does not
differ much fron the chance value of p, the test is not very
poverful, allowing correct detecction of the experimental effect
only 204 of the tine.

A nore reasoneble value of p* to expect if there was, in fact,
an experinental effect wes p* 2 .40; that subjects' answers would
match thcse that werc praised 4O% or more of the tire. If it is
reasonable to expect the detection of an effect in which matching
occurred 4Ok rather than 17 (p=.1667) of thc tine, we would want
a high probability of detection, say at a level approaching .90.

An effect that caused matching much less than 4OF of the tine would
not be streong enough to warrant the same degree of interest especially
since, by chance, matching would occur 17% of thc time with no
experinental effect.

If the actual value due to an experinental effect was p* =.40,
the probability of making the right decision in rejecting Hg for
N=18 would be .63, for N=24 the corresponding probability of making
the right decision in rejecting Hy would be .81, and for N=30 it was
.91, a very high probability of detecting an experimental effect
as high as p* =.,40, Thus, N=30 allowed for a reasonably powerful
test when attenpting to detect an experinental effect and, therefore,
30 subjects were considered an efficient sample size. This permitted
5 subjects in cach of the six treatment groups which observed one
specific category of response being praised. Additional volunteer

subjects could then be used in alterations or initial treatments.
Sanple

Based on the analysis of the power of the statistical test,
30 was deemed a satisfactory and efficient N, Fifth-form subjects
(aged 15 to 16 years) were used because the filn was ained prinarily
at a high school audience and high school students had proved
satisfactory in initial work., Volunteer fenalec subjects were sought

fron high schools in a New Zealand city.
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Sample Acquisition

Three high schools were visited in the initial contact,
and appeals for volunteers were made during morning assemblies,
Although the use of volunteer subjects and non-random sampling
somewhat limits the generalizability of the results of the present
study, it was the most feasible way of obtaining willing subjects.
An attempt was made to contact each fifth-formn girl in public
school in a small New Zealand city in order to obtain a wide variety
of fifth-form girls.

The volunteers who agreed to participatc were subsequently
contacted at home by telephone to confirm parental permnission and

to set a convenient time for the one-to-one treatment session1,

resulting in 65 appointments. Although measures were taken to
assure that all volunteers would participate, i.e. reminder notes
and telephone calls were made, only 53 actually cxperienced an
experimental treatment, with the other 12 dropping ocut forreasons
unknown.,

Treatment Videotapes used with the Sample

The first 31 subjects (one was later eliminated because she
did not respond to either the Personal or Empathetic Questions)
experienced the experiment as it was originally designed. The
long phrase.of praise was used with each of thesc subjects and 5
subjects observed the praise of one particular category of response.
The remaining 22 subjects experienced alterations of the original
design - 11 were administered a more intense praise and 11 were
administered praise at the end of the list of responses rather than
in the middle.

Specification of Treatments and Nature of Responses

Testing the effect of vicarious praise in the experimental
setting, subjects were individually exposed to stimulus materials and
questions to determine treatment effects. The videotapes observed by

each subject are now listed and uses made of their responses are presented.
Specification of Videotapes

The specific Baseline and Treatment Videotapes assigned to each

subject is indicated in Table 16.

T The treatment session for cach subject was in the neighbourhood of
35 minutes long and required a scheduled block of one hour.
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TABLE 16

Baseline and Trectment Videotapes
Randomly Assigned to Subjects

Subject ,  Baseline Videotape Trcatment Videotape
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The Baseline Videotapes, lettered 4 to F, indicate six different
arrangemnents of the model's "answers' on the videotape whereas the
Treatment Videotapes, lettered A to F, indicate a specific ordering
as well as the specific category of answer that was praised. The
praise of Factualization, Conprehension, Understanding, ConJjecture,
Application/Usage and Evaluation is represcnted respectively by
Treatment Videcotape A, B, C, D, E, and F, Each Baseline and
Treatment Videotape was randomly assigned to five subjects.

Measurcs taken on subject were derived from:

(i) The Bascline Response Category
(ii) Responses to the Personal and Empathetic Questions

(iii) Responses concerning awareness of contingencies of
reinforcerent,

These responses and their uses are now discussed in that order.

Baseline Resnonse Category

The Baseline Response Category was assesset quickly and
objectively from the subject's choice on a list of the corresponding
answers which had been given by the model on the Baseline Videotape.
These data were used in three ways: (i) to determine which Treatment
Videotape could be randamly assigned to the subject; (ii) to
detemine if the ordering of the answers on the Baseline Videotape
affected the gvice made by the subjects; and (iii) to determine if
subjects chose sme categories more oftcn than others when no praise
was offered to the model.,

Responses to the Personal and Empathetic Questions

Data fro~ the oral questions which followed the experimental
treatment were more c anplex than that resulting from the Baseline
Response Category. After the cassette tapes were accurately
transcribed, cach response to the Personal and Empathetic Questions
were coded as to the category of answer they ropresented. These
coded responses were then used to determine if the vicarious praisec
affected the type of answers given., A representative transcript
from Subject 4 is found in Appendix G.

M@ t subjects (all but one) responded to the Personal Question
but many chose not to answer the Empathetic one. The answers to

the Persenal Question were coded as to which of the six types of



categories were present - most enswers had more than one category
present. In the analysis of the data ccncerning the Personal
Question, both the first code (Initial Response Category) of a
subject's answer and the code that was present most often
(Representative Response Category) were used to determine if
subjects matched thc category of responsc that was praised more
often than was expected by chance alone. Both the Initial and
Representative Response Categories were determined for answers to
the Empathetic Question, but the resultant codings were identical.

The code of the subjects' responses tc the Personal and
Empathetic Questions were said to either match or not match the
category that was praised on the Treatment Videotape, depending
upon whether the subjcct's response was coded thc same as the
category that was prcised or not. The probability of the observed
nunber of matches was determined to test the significance of results
when praise was experienced vicariously.

Determining Awarencss

Subjects were asked two questions to measure their awareness
of the centingencies of reinforcement, Thesc questions required
subjects to (i) state the differences in the types of answers
given by the model, and (ii) state the praise and the type of answer
that was praised. If a subject could state the "answer" that was
praised and was also able to explain why that type of answer was
different from others, although all six categcrics may not have
been accurately identified, the subject was considered to be aware
of the contingencics of reinforcement. The data wereused to

determine if subjects' answers were a function of the awareness.

Coding Responses

Data fron the Personal and Empathetic Questions were coded
by two trained judges and the investigator. Such de&ta were
unobtainable from one subject because of no codezble responses to
the questions. The investigator was able to deduce a Baseline
Response Category for this uncodeable subject, but when verbal
answers were required, as was the case for the Personal and
Empathetic Questions as well as for those used to determine

awareness of the ccntingencies, the uncodeable subject did not
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respond., Therefore, this subject was eliminated from the analyses
cecncerning verbalized responses.

Each of the remaining 52 subjects' answers to the Personal
and Enpathetic Questicns were divided into codeable units since
nany included more than one sentence or phrase and, hence, more
than one category of answer. The responses werc broken down
into codeable units prior to the coding in order to have the same
number of codes frcm each judge allowing for more precision than
if the judges themselves divided the responses into units.

Inter-Judge Consistency

Fron the codings for the Personal Question, there was total
agreenent between the three judges (referred to as A, B, and C)
61% of the time. From the codings for the Empathetic Question,
there was total agreement 62% of the time. Judges A, B, and C
agrced with one or both of the others 7.7, 85/%, and W% of the
time, respectively, when coding responscs to the Personal Question;
and 68%, 84% and 89% of the time, respectively, when coding
responses to the Enpathetic Question. When total agreement was
lacking as to the code of a response, the code on which two of
the judges agreed was used and in the 14 cases where all three
judges disagreed, a consecnsus coding was used. Appendix H presents
the codings which developed from this procedurc.

Intra-Judge Consistency

In order to establish intra-judge reliecbility, one month after
the first coding of the data, each of the thrce judges re-coded
the 161 units of response. For each judge, the first and second
codings werc campared using a Pearson Product-Monent Correlation.
The correlations were .78, .75, and .92 for Judges A, B, and

C, respectively.

Analyzing Disagrecments

It appeared that scme coding categories were nmore responsible
for inconeistencies between judges than others. In an attempt
to investigate these discrepancieé in order that problem categorie s
might be identified for alternative examinati ons of the data,

analyses were done to determine which categories of the Coding
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Schedule caused the most discrepancies between judges.

For the Personal Question, 6&% of the disagreements in
coding involved the Factualization category (Coded 1). That is,
68% of the time, a disagreement occurred when one or two of the
judges classified the answer as a 1 but the others did not. Also
for the Perscnal Question, the percentage of disagreements involving
the remaining categories varied from 2% to 64%; an@ for thc Empathetic
Question, the percentage of disagreements involving each of the
categories varied from G& to 86% with the Factualization and

Comprehension categories causing most disagreements (See Table 17).

TABLE 17

Percentage of Disagreements in Coding
involving Six Categories over Two Questions

———
]
1

Category Personal Question iEmpathetic Question

1 6o | %
|

2 647 86%

3 27% | Th

4 18% }; 30%

5 ! 23% | 2%

6 | 22 2
!

For both questions, Code 1 and Code 2 were responsible for
mosg discrepanéies. This suggests that these two categories
needed more clarification or needed tc be combined into the same
category. Disagreenents involving only Code 1 and Code 2 accounted
for 32% of the disagreements for the Personal Questions. That is,
one or nore of the judges gave the answer a code of 1 while the
others gave it a code of 2 for 32%4 «f the disagreements. For the
Enpathetic Question, disagreenents involving cnly Code 1 and Code

2 accounted far 26% of all disagreements. Code 1 and 2 answers



were hard for judges to differentiate. This fact, in conjunction
with evidence fron subjects' responses about the types of answers
given by the model, provided the basis for subsequent alterations
in the analyses of the data wherein ccllapsed categories were used.

Additional Code Assignment Rules

Because of the splitting of responses into codeable units,
certain adjustments to the assignment of codes were needed. That
is, since the definitions of Comprehension and Understanding
rcsponses were similar in that each required inferences and
different in that Understanding responses required reasons for
the inferences, care was taken to assure that respcnses were
classified as Understanding (Code 3) when a reason was supplied
for a specific inference and as Comprehension (Code 2) when no
reason was supplied. Therefore, if two adjacent codeable units of
an answer were coded 2 and 3, and final code of 3 was assigned to
the response if the unit coded 3 supplied a reason for the unit
ceded 2. Thus, e Comprehension answer cculd stand by itself or
be subsuned in an Understanding answer. An adjustment in coding
because of a Comprchension unit being subsunied in an Understanding
answer was a relatively nminor case which occurred only once.

The construction of the Empathetic Question also made certain
adjustments necessary. IMany subjects, 11 of the 19 who responded,
began their respcnses with a conjecture suéh as, "I think she
would have said. « ." The code that was used in thc analyses,
therefore, was the code of the part of the answer which followed
the conjectural (Code 4) introduction., For instance, a response
to the Empathetic Question with codes of 4 and 5 was given the
code of 5 for the final analyses.

Sce Appendix H for a complete listing aof the codings made by
the three judges, taking the above rules into consideraticn, and the
Initial and Representative Response Codes that were derived from

those codings.,
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Sumnary

An experimental situation wherein subjects watched a
videoctaped model giving many types of answer to open-ended questions
was devised to explore the effect of vicarious praise on cognitive
skill exemplified by specific answering bchaviours. A videotaped
nodel provided a supply of censistent and predetermined responses
fer the observers. Two videotaped sequcnces were filmed - one in
which the model gave "answers" which ccorresponded to each category
of the Coding Schedule without being praised for any (the Baseline
Videotape) and one in which a particular type of “answer'was praised
(the Treatnent Videotape). The material on which both the model's
"answers" and the subsequent questioning of the subjects was based cane

from a film, Reflcctions on Tinme.

The effects of the vicarious praise shown on the Treatment
Videotapes, was determnined by cemparing a subject's category of answer
after the Baseline Videotape to that after the Treatment Videotape.

In order to explore the effects of the vicarious praise and to
deternine the effects of alterations of the izcdelling stimuli and
of awarencss of the c.ontingencies of reinforcenent, the following
variables werc manipulated:

Independent Variables

. Order of Model's Baseline Rosponses - The order of
presentatiz>n of the mudel s responses was varied.

2. Praised ifodel Response - The category of answer that
was praised was varied.

3. Intensity - The intensity of the praise given to
the model was varied.

L. Position - The positions of the responses that were
praised were varied.

Those variables which changed as a result of manipulation of

the Independent Variables are as follows:

Dependent Variables

i, Baseline Response Category - The category of answer
(as classified by judges) given by a subject prior to
treatment,

2. Baseline Response Position - The position of the

Baseline Response Category in the 1list from which it
was chosen,
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Do Responsc Category - The Catcgory of answer (as
classified by(pdges) given y a subject after treatment.

L. Awareness - Awareness of contingencies of reinforcement
as determined by oral questioning.

A pilot run was used to finalize the experimental prucedure,
to test the operation of the technical cquipment, and to formalize
the questions uscd to determine a treatment effect and those used
to deternine awarcness of the contingencies of reinforeenment.

In order to detect an experimental effect and to make best use
of available volunteer subjects, an efficient sample size was
calculated. This was based on the power of the statistical test
to be used in the analysis of the data. An efficient sample size
of 30 was calculated, so additional volunteers could be used in
alterations of the original experimental design, that is, using
variations of the position and intensity of the praise.

The subjects were volunteer fifth-form females, a total
of 53, The original design was used with the first 31, one was
eliminated because of no responses to questions which required
verbal answers, and alterations of intensity and position of the
praise werc used with the remaining 22 subjects. The data werec
coded by three independent judges according to specific coding

procedures.




CHATTER FOUR
Results

Introduction
It is the general purpose of this chapter to present the

statistical analyses used to test each major hypothesis and

to discuss the development of minor hypotheses with their

acconpanying analyses, To this end, analyscs used to tcst

each major hypothesis are examined in turn, followed by a

discussion of the rationale and statistical analyses for the

ninor hypotheses.

a7
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Hypothesis 1

Hypothesis 1: Somc Categories of Answers will be Chesen More
Often Than Othcrs When No Praise is Given

As an initial a3tep in the experimental prccedure, subjects,
having viewed a randomly assigned Baseline Videotape, selected
one of the model's "answers" es being sinilar to what they would
have answered under comparablc circumstances. The model's
"answers" werc classified according to the six categories of the
Coding Schedule: (i) TFactualization; (ii) C omprehension;

(iii) Understanding; (iv) Conjecture; (v) Applicaticn/Usage;
and (vi) Evaluation. This classificatiin predetermined the
category of the responses given by the model, one of which was
selected by subjects as a baseline response. The distributicn

of Basclinc Response Categories for all subjects appears in
Table 18 .

TABLE 18

Distribution of Baseline Response Categories

YR L TR

Baseline | ! j : : i {
Response a § R | 3 i & § 5 i 6 , Total
Category | 1 ] | : !
-~ T 1 1. i
Frequency | 9 19 [ 3 11 ;| 9 ' 2 | 53
|

Table 18 shows that the baselines were distributed somewhat
unevenly over all six categories with Category 2 (Comprehension)
carrying approximately 36% of the cases, Category 4 (Conjecture)
carrying 21%, and Categories 3 and 6 (Understanding and Evaluation)
sonething less than 6% of the cases each.

In order to investigate Hypothesis 1, the frequency of
subjects selecting "answers" whicl »“vere classified as belonging to
each of the six categories was compared to the frequency which
would be expected to occur by chance alone.

It should be noted that, in the present work, where possible,

exact probability calculations were used to test for the presence



89

of a treatment effect. Howevcr, where analyses with more than
cne degree of freedom were appropriate, chi squarcec techniques

were used to make inferences about the frequency of responses
observed., In this case, a chi square statistic with five degrees
of frcedom was calculated using an expected frequency of 1/6 of
the total responses for each of the six categories of answers.
With N=53, the exnpected frequency for each of the six categories
was 1/6 cf 53 or 8.833, since the six categories could be expected
to be divided equally over the 53 subjects. The ohi square
calculated (x% =21.378, p <.05) was significant at the .05 level.
Therefore, the null hypothesis that all categorics werc equally

likely to occur by chance was rejected. This implies that

"answers" of some categories were chosen more often than others.
Under normal conditions, one would not expect to find all of the
categories equally represented; rather, answers of sme categories
would be used nore often than others.

The observed frequencies of selected "answers" in each
category were subscquently used as best estimates of the expected
baseline frequencies in later analyses. Without the present
informaticn about the frequencies of answers chosen in each
category, the best estinate for each category would be simply
1/6 of the total. However, the data obtained herein show that
each category of answer is not equally likely to occur and
were, therefare, used to calculate more precise estimates of the

true frequencics.,
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Hypothesis 2

Hypothesis 2: The Order of Presentation of the iiodel's
Answers Will Affect Subjects' fAnswers

To detcrmine if the order of presentation of the model's
"answers" affected subjects' responses, data from both baseline
and treatment neasures were investigated. For a baseline measure,
it was possible for a subject tc select any one of the model's
"answers" as being closest to what she would have answered under
similar circumnstances. Therefore, 2 subjcct could select an
"answer" in either the first, second, third, fourth, fifth, or
sixth position of the specific Baseline Videotape which had
been watched, regardless of the category of that "answer".

For neasures taken after the treatment, i.e. responses
to both the Personal and Empathetic Questions, a subject was
classifiied as giving a particular category of answer. That answer
was then labelled according to the position of that particular

category on the Treatment Video‘tape.1

Hypothesis 2 was tested using baseline and treatment
measures, First, the number of subjects that actually chose
"answers" in ecach of the six positions of the Baseline Videotape
was compared with the number expected if answers in each of the six
positions werec equally likely to be chosen. Next, the number of
subjects labelled as corresponding to each position of "answer"
from the Treatment Videctape was conpared with the numbers expected
if responses were unaffected by the positicn on that Videotape.

The labelling of the subjects' answers was done for each of the
following dependent variables: (i) the Initial Response Category

to the Personal Question, and (ii) the Representative Response
Category to the Personal Question. These three tests of Hypothesis

2 will now bc presented.

Each Treatment videotape showed two sets of "answers" corresponding
to each of the six categories., Horeover, the order of those
responses, according to which category was represented, was the
same in both sets of "answers". Since a response category held
identical positions in both sets comprising a Treatment Videotape,
the position of each response category was labelled according to

its place in any one of the two sets of "answers", i.e. first
through sixth.
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Analysis cf Baseline licasure

The distribution of the frequencies of those classified
as selecting answers in each of the six positions of the Baseline
Videotape, depending upon which Baseline Videotape had been
watched appcars, in Table 19,

TABLE 19

Distribution of Position in Baseline
Videotape of Baseline Response Categories

pr—————————————y —#m .mmﬁmm
Position of
Baseline
Response 1 2 3 N 5 6 Total
Category
Frequency 10 L 7 10 12 10 53

|

It can be seen from the data presented in Table 19 that the
baselines were somewhat unevenly distributed over the six positions
of the Baseline Videotape. "Answers" in position 5 were selected
nost often (25% of the cases), those in positions 1, 4, and 6 were
selected in approximately 19% of the cases, and those in positions
2 and 3 were sclected in approximately 8% and 13% of the cases,
respectively.

These observed data were compared to frequencies that were
expected to occur by chance alone using a chi square statistic.

The expected frequency of subjects selecting "answers" in any one
of the six positions of the Baseline Videcotape was 1/6 of the total
responses, N=53, or 8.833. Although the choices appeared to be
somewhat unevenly distributed over the six positions, the calculated

chi square, with five degrees of freedom, was not significant at
the .05 level (X % = L 46422, p > .05). The null hypothesis
that the order of the model's "answers" would not affect subjects'

responses was not rejected, This implies that the order of

presentation of "answers" on the Baseline Videotape did not
significantly affect the Baseline Response Categories chosen by

subject. No seriation effect, wherein answers at the beginning
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or end of a list are chosen more often than others, was evident.

Initial Response Category

After viewing a Treatment Videotape that showed the praise
of a specific type cf "answer" given by the model, each subject was
asked how she would respond to an open-ended question similar to
that asked of the model. The subject's initial response to this
so-called Personal Question was classified by position, depending
upon the particular position of the Treatment Videotape of the like
category of rcsponse, This analysis was designed to determine whether
the positions of the model's "answers" influenced the type of answer
given by subjects.

The distribution showing the frequency with which the category
of the subjects'! initial response corresponded to ecach of the six

positions in the Treatment Videotape appears in Table 20,

TABLE 20

Distribution of Position in Trcatment
Vidcotape of Initial Response Category
to the Personal Question

T T H I T

Position of ; , i |
Response {1 2 ; 3 I 5 | 6 Total
Category ] y |

] !

T | ! |
Frequency ! 5 2 E 8 | 7 L L i 30

| =' l

It can be seen from the table that the frequencies of responses
corresponding to categories in each of the six positions varied
from two (7%) to cight (27%).

The frequency of those responses corresponding to categories
in each of the positions in the Treatment Videotape that was
expected to occur by chance alone was compared to the data obtained.
These expected frequencies were 1/6 of the total number of subjects,
N=30, or 5.0. That is, there were five chances out of 30 that
the category of a subject's response would correspond to the

category in a particular position of the Treatment Videotape,
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assuming no seriation effect was functioning.
A chi square statistic was calculated, based on the
expected and observed frequencies of responses corresponding
to the six positions. This chi square was not significant at
the ,05 level (;ng =4.8, p>.10). Therefore, the null hypothesis

that Initial Response Categories in all positions were equally likely

to occur was not rejected. These results imply that the order of

presentation of answers on the Treatment Videotape did not significantly

affect the Initial Response Categories of subjects.

Representative Response Category

This analysis is similar to that above with the exception
of the use of the Representative Response Category rather than the
Initial Response Category as criterion for judging a response to
correspond to a category of answer on the Treatment Videotape.

The distribution of the frequency with which subjects were
judged to correspond to the category of answers in each of the

six positions in the Treatment Videotape appears in Table 21.

TABLE 21

Distribution of Position in

Treatment Videotape of Represen-

tative Response Categories to the
Personal Question

-

i
Position of ‘
Response 1 L 2 3 L 5 6 Total
Category i
Frequency L i 2 9 7 3 5 30
1 |

It can be seen fron the table that the frequencies of responses
do not differ narkedly from those of Table 20,
The chi square statistic calculated with five degrees
of freedon (thg =6.8, p>.10), was not significant at the
.05 level. The null hypothesis that Representative Response

Categories in all positions were equally likely to occur was

not rejected. This supports the conclusions of the previous




two analyses.

Taken together, the analyses that were used to investigate
the hypothesis that the order of presentation of the model's
"answers" would effect subjects' answers, did not support the
contention that a seriation effect might be influencing the
category of answers given by subjects. Subjects did not select
a respunse from the Baseline Videotape or give a response after
the Treatment Videotape any more frequently in a particular category
because of the position of a corresponding answer in the videotaped
sequence. There is no evidence to show that answers in all
positions were not equally likely to be chosen or equated. However,
a relatively greater number of matches occurred with responses in
the third position of the Treatment Videotape. This is a result
of the praise given for responses in these categories, as will

be discussed in subsequent analyses.
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Hypothesis 3

Hypothesis 3: The Category of Answer That Was Followed by
Praise Will Occur jlore Frequently.

Having viewed a randomly assigned Treatment Videotape and

Part III of Reflections on Tine, subjects answered questions about

the film, Effects of vicarious praise viewed on the videotape
could be determined by comparing the number of times the category
represented by a subject's response corresponded with the category
of answer that was praised on the Treatment Videotape. If the
praise was effective as a vicarisus reinforcer, subjects' responses
would match the praised category more often than expected by chance
alone.,

The subjects' responses to questions were classified as
representing one of the six categories of the Coding Schedule:

(i) Factualisation; (ii) Comprehension; (iii) Understanding;

(iv) Conjecture; (v) Application/Usage; or (vi) Evaluation.

The effect of praise was analyzed by tabulating thec number of times
subjects' responses corresponded to (matched) the category of answer
that was praised.

Hypothesis 3 was tested by camparing the frequency with which
subjects' responses matched the category of answer that was praised
with the frequency of matches that was expected to occur by chance
alone. The following dependent variables were used to investigate
the hypothesis: (i) the Initial Respense Catecgory to the Perssnal
Question; (ii) the Representative Response Category to the Personal
Question; and (iii) the Response Category to the Enpathetic
Nuestion, A test of the hypothesis was carried out using each

of these three variables.

Initial Response Category to the Personal Question 1

The frequency with which subjects were judged to match or
not natch the category of answer that was praised in the Treatment
Videotape using the Initial Response Category as the criterion,

is presented in Table 22..

1 What would you answer to the question, "€an you tell me
about the film?"?




TABLE 22

Frequencies of Subjects Matching and Not lMatching
the Praised fodel Response with Initial Response

Category
Not
Jiatch Match Total
Frequency 8 22 30

The eight matches indicated on Table 22 were spread over
five categories of the Coding Schedule. Two matches with the
praised category occurred when Factualization, Comprehension, and
Conjecture "answers" were praised. The remaining two occurred
when Understanding and ipplication/Usage responses werc praised -
one match for each category. No matches with the praised category
occurred when that category was Evaluation.

To test Hypothesis 3, the frequency of observed matches
(eight) was compared with the frequency of matches that was
expected by chance alone. Since there were six treatments,
corresponding to the six categories of answers, each of which was
replicated five times, the overall probability of a match was one
chance in six. That is, five subjects out of the 30 would be
expected to match the praised category of response under conditions
where no treatment effect was functioning. Using this chance
probability of 1/6, or p=.1667, binomial probabilities were
calculated to deternmine the exact probability of a particular
frequency of matches when N=3O.2 These probabilities are listed
in Table 23.

2 Note that it was preferable to calculated exact probabilities
rather than approximationsusing chi square analyses with
one degree of freedom.
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TABLE 23

Chance Probability of at Least X Matches
with Praised Model Response When N=30 and
p=.1667

Chance Probability of
at Least X NMatches

Number of Matches

(X)

o) 1.00

1 | .97

2 ’ .90

3 .76
4 .58

5 i .38

6 ! .22

7 i A1

8 { .05

9 .02
10 .006
11 . .002
12 ? .0005
13 | .0001
14 i .00003

15 i .000005

It can be seen from Table 23 that the eight matches
observed just reached significance at the .05 level. That
is, eight natches would occur without a treatnent effect in
just 5% of the cases, so we can attribute the results to a
treatment effect. Therefore, the null hypothesis that all

categories of answers were equally likely to be matched was

re jected, This inplies that the praise of the nodel's answers
was functioning as a vicarious reinforcer for the observing
subjects. Subjects matched the praised category of response

nore often than was expected by chance alone.
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Representative Response Categors to the Personal Nuestion

The frequency with which subjects were judged as matching
the category of answer that was praised in the Treatment
Videotape, using the Representative Response Category as

criterion is presented in Table 2.

TABLE 24

Frequencies of Subjects lMatching and Not
Matching the Praised Model Response using
Representative Response Category

Not
Match Match Total
1
Frequency l 9 21 30

The nine natches, when using the Representative Response Category
as criterion, presented themselves in the sane categories as those
occurring when using the Initicl Response Category as criterion,
with the one additional match being with a Conprehension "answer".
To test the hypothesis, the frequency of observed matches
(nine in this case) was colpared to the frequency of natches that
was expected to occur by chance alone., Sinilar to the preceding
analysis, the expected proportions of matches if no treatnent
effect was operating was 1/6 of the total number of subjects.
From the binomial probabilities as reported in Table 23, it can
be seen that nine or more matches would have occurred by chance
in just 2% of the cases when N=30 and p=.1667. Since this is
below the 5/ rejection level used in the present study, the null

hypothesis that all categories of answers are equally likely to

be natched was again rejected. Once again a treatment effect

was evident. Subjects matched the praised category of response

nore often than was expected by chance alone.
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Response Category to the Empathetic Quastion3

The frequency with which subjects matched the category of
answer that was praised in the Treatment Videotape, when criterion
for matching was the Response Category to the Enpathetic Questicn
was compared to the frequency of matches that was expeoted to
occur by chance alone. The frequency of observed matches is
found in Table 25.

TABLE 25
Frequency of Subjects Matching and Not Matching

the Praised Model Response using Response Category
to the Enpathetic Question as Oriterion

Not
Match Match Total
| i
Frequency 5 8 f 13
i

Two of the observed matches with the praised category occurred
when Conprehension-type answers were rnraised on the Treatnent
Videotape. The praise of Conjecture, Application/Usage, and
Evaluation "answers" were also responsible for one match each.

No nmatches occurred when Factualization and Understanding responses
were praised.

Since only 13 subjects answecred the Enpathetic Question, the
frequency of praised categories was not equal across all six
categories, That is, different nunbers of subjects watched the
various categories of answers being praised. Therefare, p=1/6
was used only as a conservative approximate to the true chance
probability of measures. Sinilar to thc preceding analyses, to
test the hypothesis, the frequency of observed matches (five)
was compared to the expected frequency of matches, based on N=13
and p=.1667. Table 26 presents exact probabilities of

obtaining particular numbers of matches.

3 What do you think _(model) , the girl on the videotape,
would answer to the question, "Can you tell me about the £ilm?"?
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TABLE 26

Chance Probability of at Least X Matches with
Praised Model Response When N=13, p=.1667

Number of Matches Chance Probability of at
(x) Least X Matches
0 1.000
1 .907
2 .66}

3 372
b .158
5 .051
6 .013
7 .002
8 ,0003
2 .0000
10 .000003
11 0
12 0
13 .0

It can be seen fraa Table 26 that the five matches just failed
to reach significance (p=.051) at the .05 level. The null
hypothesis cannot be rejected. However, the proportion of
natches, 5/13, caupares favourably with the proportion of matches

observed in the preceding analyses:

B
Initial Response Category 8/30 = 0,267
Representative Response Category 9/30 = 0.300
Enpathetic Response Category 5/13 = 0.385

The high proportion of matches suggest the possibility of
a Type II error. That is, the proportion of matches here was
sreater than that of either of the preceding tests of Hypothesis

3; however, due to the small N the treatment effect was not
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detected. Extrapolating from the power curve of N=18

(See Fig. 2, p. 76), when p=0.385, it appears that 1-B is
less than 0,50, That is, there is less than a 50-50 chance
of detecting a treatment effect with an N as small as 13 for
this proportion of matches. Therefore, in spite of
nonsignificance, it appears that these data are consistent

with the treastment effect found in the preccding two analyses.

Discussion of Analyses testing Hypothesis 3

The first two analyses which investigated the existence of
a treatnent effect supported the hypotheses that vicarious praise
strengthened answers of the desired category in subjects. Using
both the Initial and Representative Reaponse Category, 2 treatment
effect was detected. The frequency of subjects' answers that
were judged as niatching the praised response category was above
that which would be expected by chance alone. Although the
final ~nalysis failed to reach significance, on the strength of
the relatively powerful tests using responses to the Personal
Question as criteria, a treatnent effect was confirned.

The final and less powerful analysis dealing with Hypothesis
3 investigated the existence of a treatment effect in response to
the Empathetic Question. This slight variation in the question
from what the subjects themselves wculd answer (the Personal
Questicn) to what they thought the rodel would answer (the
Enmpathetic Question) crecated somewhat dramatic differences in
responses froa subjects. Few of the 30 subjects, only 13,
wculd even attempt to respond, making the power of the test
somnewhat suspect. With such a small N, an effect may be

present but not detected (Type II error).
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Hypothesis 4

Hypothesis 4: The Category of Answer that Followed the
Praise will not be Strengthened

As an alternative to the preceding hypothesis, there was
a possibility that the vicarious praise had functioned as an
attention-getter, thereby strengthening the category of answer
which fcllowed the praise rather than preceded it. Although it
was thought that such an effect would not occur, the possibility
needed to be explored.

The subjects' responses to questions werec classified as
reprcsenting one of the six categories of the Coding Schedule:
(i) Factualisation; (ii) Conprehension; (iii) Understanding;
(iv) Conjecture; (v) Application/Usage; or (vi) Evaluation.
The attention-getting effect of praise was analyzed by tabulating
the nunber of times the subjects' responses corresponded to
(natched) the category of answer that followed the praise.

Hypothesis 4 was tested by conparing the frequency with
which subjects matched the category of answer which followed the
praise with the frequency of such matches that was expected by
chance alone. The Initial Response Category was used as criterion
for matches becausec it provided one more match than the Representative
Category and would, therefore, provide the strongest test of the
hypothesis. If the results did not show significance when using
the Initial Response Category as criterion they would not show
significance when using the Representative Respunse Category.

The number of natches are indicated in Table 27 .

TABLE 27
Frequency of Subjects Matching and Not Matching
the Category of Response Fellowing the Praise,
using Initial Response Category to the Personal
Question as Criterion

Not
Match Match Total

Frequency 7 23 30
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Two of the matches occurred with Factualization-type answers

and with Comprehension-type answers. Understanding, Conjecture
and Application/Usage answers were cach responsible for one
natch. No natches occurred when an Evaluation answer followed
the praise.

Since the 30 subjects were equally divided between groups
that watched each of the six categories of answers following the
praise, as before, the expected frequency of natches was 1/6
of the total. According te the exact binomial prcbabilities
for N=30, p=.1667 (Sec Table 23, p. 97), the seven matches did not
reach significance at the .05 level. In fact, the probability
of getting at least scven matches by chance alone is .11. Therefore,

the null hypothcsis that all categories of answers following the

praise were equally likely to be matched by the subjects' answers

was not rejected. There was no treatment effect demonstrating

a strengthening of the category of answer that followel the praise.
While not supporting the attention-getting function of the praise,
the results did support the contention of the present investigation
that a treatnent effect would not be present tc strengthen the

category of answer which followed the praise.
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Hypothesis 5

Hypothesis 5: More Intense Praise will have a Greater
Facilitating Effect than Less Intense Praise

Since 30 was calculated to be an efficient sample size,
additional voalunteers experienced altcratiocns of the original
experimental treatments. One subsample experienced an alternative
phrase of praise and anocther experienced alterations in the position
of the praise on the Treatment Videotapec. Data fron the first of
these cases will now be exanined.

The praisc used in the treatment sessions prcduced significant
results when testing Hypothesis 3. Although a treatment effect was
dctected, it was not necessarily strong. Therefore, the proposed
use of Treatnent Videotapes with shcorter forms cf praise was
abandoned in favour of the use of more intense praise to deternine
if a grcater facilitating effect would result., This was consistent
with the aim of the study which was the investigation of greater
facilitation rather than less.

Hypothesis 5 was tested by comparing the frequencies with
which subjects matched the praised category of answer when using
the original form of praise and when using thc more intense feorm of
praise. Subjects' Initial Response Categories to the Persvnal
Que stion were used in the analysis because this provided the
strongest measurc of an effect - more matches occurred with the
Initial Response Category than with the Representative Response
Category. If results did not shcw significance when using the
Initial Response Category as criterion, they would not show
significance when using the Representative Response Category.

Since the renaining 22 volunteer subjeccts were divided
equally between this and the following test, 11 subjects were
used to investigate Hypothesis 5. With this small number it
was unrcasonable to randonly assign subjects to six groups
witnessing the praise of each of the six categories of responses.
Therefore, only two categories of responses were used to
investigate the alteration of praise. This was done in order to
obtain similar grcup sizes to those which witnessed the original

less intense praise. Moreover, in questioning the subjects who
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witnessed the less intense praise, it was found that they generally
classified the modcl's responses as being (i) simple and (ii) complex.
Going on the sssumption that subjects would bc better able to
differentiate between answera classified as "simple" and "complex"
than betwecen answers representing all six categories of the Coding
Schedule, an attenpt was made to show a treatment effect when mare
intense praise was given for just "simple" and "conoplex" answers.

The "siople" and "complex" categorices were represented by
Factualization and Application/Usage answers, respectively.

The mcre intense praise for Factualization answers was
"That's exactly the right kind of answer because you've renembered
facts fren the £ilm." and for Applicatiun/Usage, "That's exactly
the right kind of answer because you've shown how the film affected
you." The less intense statements of praise wecre, "That's a very
good answer. You've remembered what the film said.", and "That's
a very good answer. You have applied what was presented.", for
Factualization and Application/Usage, respectively.

The frcquency of matches using nore intense praise is
indicated by Table 28 .

TABLE 28

Frequency of Subjects Matching and Not Matching
the Praised Model Response When Enploying More
Intense Praise

Not
Match Match Total
Frequency 3 8 11

Two of thesec matches occurred when the subject's response was
judged to represent Factualization. The other match was with
an Application/Usage response,

In analyzing the data, the expected probability of matching
the praised category of answer was calculated from the nuaber of
natches occurring when the original phrase of praise was used.
With the original praise, the proportion of matches with the

Praised Model Response was 3/10 for Factualization and Application/



Usage responses. This proportion was used as the expected
probability, p=.3000. The proportion of matching when using
the original praise was compared to the proportion of matches
observed with nore intense praise, i.e. 3/11 or .272727. Since
the prepertion of matches was less than when using the original
praise, the difference between properticns of matches was in an

cpposite directioen than hypothesized.  The hypothesis that nmcre

intense praise will have a greater facilitating effect than less

intense praise could not be confirned.

The nore intense praise, which was designed to be so by
inforning the model and subject that the praised answer was
"exaetly the right kind of answer," did not produce a stronger
treatnent effect. This could be attributed to the fact that
subjects were alrcady aware, without being specifically told,
that the praisec response was the right kind of answer when
the less intensec praise was enploycd. That is, more intense
praise may have not added any alditional information as to why
the praise was given., As a consequence, the more intense

praise was n»>t acting as a stronger reinforcer.
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Hypothe sis 6

Hypothesis 6: Praise at the Bnd of the Mcdelled Sequence
will havc a Greater Facilitating Effect than Praise in the Middle
of the Scpuencc.

A second subgarple experiencec¢ alterations in the position
of the praise on the Treatment Videotape. By comparing the frequency
with which subjects matched the praised category of answer when the
praised answers cane at the end and when they were interdispersed in
the modelled sequence, as originally empluyed, it was possible
to investigate the effects of the position of the P-reinforcer.
Similar to the procedurc with Hypothesis 5, thc final 11 volunteer
subjects were randomly assigned to a group watching either (1)
Factualization or (ii) Application/Usage responses being praised.
The treatment differed from the original in that the praised
answers were the final two, rather than the third and ninth,
given on the Treatrment Videotape.

Subjects' Initial Response Categories to the Personal
Questicn were again used in the analysis because they provided
the strengest measure of an effect. The frequency of natches when
praise was at the end of the modelled sequence is indicated by
Table 29.

TABLE 29

Frequency cf Subjects Matching and Not

Matching the Praisced Model Response When

Employing Praise at the End of the
Modelled Sequence

Not
Match Match Total
Frequency 1 10 11

The natch, in this case, occurred when the subject's response

was classified as recepresenting the Factualization Category.
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Expected frequencies of matches were calculated from
data obtained from thc¢ first 30 codeable subjects. Therefore,
the expected proporticn of matches was p=.3000, based on the
frequency of matches oczurring for Factualization and Application/
Usage answers with thc original position of praise. The observed
proportion of matches, 1/11 or p=.090909 did nct support the
research hypothesis when compared to the expected propartion.
Few matches occurred when the preise wags at the end cf the sequence.

Contrary to thc research hypothesis, subjects did not match the

praised catcgory of answer norc often when those particular responses

were at the end of the nodelled sequence. The natching occurred

because of sone phcnomenon other than a sinple temporal relaticnship.
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Hypothesis 7

Hypothesis 7: Aware Subjects are Morc Likely to Match
Praised Model Respurs e than Unaware Subjects

A subjcct was labelled as being "aware" or "unaware" of
contingencies of reinforcement depending upeon whether or not she
was able to state the praise and give a description of the answer
that was praised. If 2 subject gave those statements correctly
it was assumcd that shc was aware of the general type of answer
that gained praise, Furthemore, it was hypothesized that
subjects being labclled as aware of the contingencies of
reinforcenent would be more likely to match the praised response
than unaware subjects, since they would know what was required
to gain the proisc.

To test this hypothesis, the frequencies of aware subjects
who did and did nct nmatch the Praised Model Response were conpared
to the frequencies of unaware subjects who did and did not match
the Praised Model Response. The Representative Response Category
of the first 30 codecable subjects was used in this comparison
because it provided the strongest neasure in favour of the aware
subjects. If thecre was no significance using thc Representative
Response Category, there wculd be none using the Initial Response
Category as critericn., The number of subjects in each of the

two states (awarc/unaware and match/not match) appcar in Table 30.

TABLE 30

Awarcness X Matching Praised Model Response
(Represcentative Response Category) for the
Personal Questicn

Match Not Total
Aware 7/ 15 22
p=.5473355
Not 2 6
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It can be scen from the table that seven (32%) of the aware
subjects and two (25%) of the unaware subjects matched the
Praised Madel Respounsc.

Fisher's Exact Probability Test (Siegal, 1956, p. 96)
wes used te test the null hypothesis that awarencss was unrelated
to matching the praised response. Since it is an exact test,
it is to be preferred over o chi square test currected for
continuity (Blalock, 1972, p.291). The exact probabilities
were calculated by a co-puter programne written for that purpose,
A listing of this progranme appears in Appendix I. According to
calculations based on the programne, the prcbability was 5473355
that observed frequencies of matches as extrenc as in Table 30
would occur by chance. This was far from the .05 probability

nceded for rejection., Therefore, the null hynothesis that

both awarc and unawarc subjects were equally likely to match

the Praised Model Response could not be rejected.

An additional enalysis was done to determine if subjects

declared aware of the more intense praise mntched the praised

category nare often than those declared aware of thc original forn
of praise. Fisher's Test was again used to calculate the
probability of thc data set out in Table 31.

TABLE 31

Intensity of Pmise of Aware Subjects X
Matching Praised Model Response (Reprcsentative
Category) for the Personal Questicn

Match Not Total
Aware of 4 ! 22
Less Intense 7 5 :
| p=.6307769
Aware of
More Intense e 5 7
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The chance probability of obtaining results as extremec as those
in Table 31 was .6307769. Therefore, it was quite likely that

the results were not related to awareness. This indicated that

awareness of the more intense form of praise did not adl to the

experinental effect of nmatching the Praised HModel Response. The

present lata support the discussion of results far Hypothesis 5
which suggested that the more intense praise did not increase
awarencss on the part of subjects, If awareness was increcased
an acconpanying incrcase in nmatches would have been expected.

In fact, when Fisher's Test was used to caleulate -
the probability of the cbserved frequencies of those who were
labelle?d awarc ofter watching eithcecr the 1less intense or nore

intense forms of praise, the results (Sec Tablc 32) showed p=.4048925.

TABLE 32
Intensity of Praise X Awarencss for the Personal
Question
Aware Not Total
Less Intense 22 8 30
p=.4048925
More Intense 7 N 11
29 12 41

Frequencies as extrcne as these observed could be expected to
occur by chance about 4Of6 of the time. Both those who watched
the less intense and those who watched the more intense praise
were equally likely to be declared aware of the contingencies.
This also supports the contention, in the discussion d the results
testing Hypothesis 5, that the subjects watching the less inwense
praise were alrcady sufficiently aware of the contingencies in

operation, thus not gaining any nore information from the more

intense praise.
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Sunmary of Results Investigating Major Hypotheses

The first research hypothesis, that soie categories of
answers would be choscn nore than others, was supported by the
data, Sae categorics were represented nmore often than others
when no praise was given for a particular categcry of answer.

Sccondly, the resecarch hypothcsis that the order of
presentation of the nodel's answers on the Baseline and
Treatment Videctapes would effect the subjects' answers, was
not supperted. There was no seriation cffect. Subjects'
responses did not natch the category of answer at the beginning
or end of the videotapcd sequences nore often than that of
answers in any other position.

The third research hypothesis, that the category of answer
that was followed by praise would occur nore frequently was
supported; thus giving evidence in support of vicarious
reinforcement of cognitive skills as exenplified by answering
behaviours,

The fourth hypothesis, that the category of answer
following the praise would not be strengthened was also confirned.
The praise did not act as an arouser to strengthen the type of
answer which followed the praise,. On the other hand, results
from Hypothesis 3 showed that it did function as a vicarious
reinforcer should, by strengthening the category of answer which
preceded the praise.

The research hypotheses concerning the intensity and
position of the praise were not supported. Neither a nore
intense form of praise nor praisec at the end of the videotaped
sequence had a greater facilitating effect than that of the
original design.

Finally, the hypotheses that aware subjects would
be affected more by the vicaricus praise than unaware subjects
was not supported by the data., Awareness was unrelated to

whether subjects matched the praised response.
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The analyses investigating the seven major hypotheses
are swamarized in Table 33 whercin null hypothecses, variables,
and decisions concerning rejection are presented. The hypotheses
investigated: (1) tho frequency of all categorics of answers
when no praise is provided; (2) the influencc of the ordering
of the model's answers on those given by subjects: (3) the
influence the vicarious praise on subjects' responses; (&)
the influence of the vicarious praise on the category of answer
which followed it; (5) the influence of more intense praise;
(6) the influence of an alternate position of the praise; and

(7) thc influence of awareness of subjects' answers.



TABLE 33

Null Hypotheses, Variables and
Decisions used to Investigate
the Major Research Hypotheses.
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i

Null Hypothesis Research Independent i Dependent | Decision
pothesis| Variable ! Variable about
l
i Rejection
]
All categories are equally Baseline i .
likely to occur by chance 1 Videotape ! BER Rejectog
1
Response in all positions |
will be chosen an equal . ! Not
i . 2 Baseline | B.R.C )
nunber of times by chance Videotape ! Rejected
alone i
¥
Categories of all positions Praised |
arc equally likely to be 2 Model's CI.R.C Not
matched Rosp9n§e | Rejected
(position)
Categorics of all positions Praised
are equally likely to be 2 Model's R.R.C. Not
matched Response ! Rejected

(position)

All categories of responsec Praised
are equally likely to be 3 Model's .
matched Response I.R.C. Rejected

(categony)

All categories of response Praised
are equally likely to be 3 Model's R.R.C. Rejected
matched Response

(category) |
All categorics of response Praised ‘
are equally likely to be 3 Model's R.C Not
matched Response Rejected

(category)

The frequency of matching Praised |

category after praisc is at ! L Model's

the chance level Response
response . 1.R.C Not
that followed ~°7"*° Rejected

praise)

The frequencies of matching

Praised Model Response was -

Intensi 1I.R.C. Not
equal for less and more = R Rejected
intense praise
The position of the praise
did not affect the amount o 6 s !

Posit I.R.C, Not
matching of Praised Model osthLon l Rejgcted
Respons _ L
Aware and unaware subjects Aware{xess
are equally likely to match ] and Praised | R,R.C. Not
Praised Model Response , ?’105-91_Re%301139 I Rejected

BoRnCn =
I.R.C. =
to Personal Questi

Baseline Response Category
Initial Response Category

on

R.C.

R.R.C. = Representdaiive Response

Category to Personal Question

= Response Category to

Empathetic Question
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Minor Hypotheses

Several minor hypotheses were fornulated, based on the
information gained when investigating thc preceding major
hypotheses. Tirst, alterations of categories werc investigated.
1t seencd that the six categorics of the Coding Schedule were not
readily identified by subjects. However, subjects did classify
the molel's "answers" into broad categories which could be
approxinated by combining some of those in the Coding Schedule.
Because of the developriental nature of the present study, e more
efficient systen of classification would scrve to aid in the
attenpt to measure a subject's cngnitive skill, Therefore,
analyses based on thc caabinaticn cof categorics were undertaken
to determine if a stronger effect occurred using alternative
classifications.

A second alternative coding of subjects' responses was
uniertaken in an attenpt to investigate characteristics of those
who answered the Empathetic Questicn.

Bascd on rcsponses following the Treatment Videotape,
subjects werc identified as thcse who amatchel their baseline
neasure (coded 0), natched the praised catcgory (coded 2), cr
patched some category not the same as their baseline or that
which was praised (coded 1). It was thought that those coded
0, 1, and 2 nmay differ as tc whether thcy answer the Enpathetic
Qucstion,

The O, 1, 2 coding could also be used tuv characterize
a subject as being a "mover", those coded 1 or 2, or a "non-nover",
those cocded O, and provided an alternative nethod of identifying
subjects for additional analyses. It was thought that being
a "mover" or '"non-mover" was a learner characteristic which
may somewhat predetermine a subject's response. Therefore, a
caaparison of "novers' " and "non-movers'" responses to the
Personal and Enpathetic Questicons were investigated in an attempt
to determine the cextent of the "characteristic."

Third, in an attenpt to investigate other learner
characteristics, the consistency of a subject's response category

to the Personal and Empathetic Question was investigated.



16

Consistency betwecn response categories to these two questions
would have given information about subjects' perceptions
regarding the Perscnal and Empathetic Questi on.

The ninor hypotheses which developed involved the
following manipulations: (i) collapsing the categories of
responsc accorling to these recognizable by subjects; (ii)
deternining if those whose responses natched their Baseline
Response Catecgory, natched the Praised lodel Response, or
natched sone other response differed as to whether they answered
the Enpathetic Question: and (iii) determining if a subject's
Respounse Category to the Enpathetic Qucstion was generally the
sarne as the Response Categery to the Perscnal Question. The
raticnale behind the ninor hyp.theses, statenents of the
hypotheses, and analyses of the data concerning each are now

presented,

Collapsing Catecgarics of Response

When questioned as to whether they noticed any difference
in the typcs of "answers" given by the nodel, 23 of the 52 subjects
were able to brcak dewn the "answers" into two or nore types.
The nost comon types nentioned were (i) facts, or sinple answers;
and (ii) the ncdel's own ideas, or compleX answcrs. The significant
but far from substantial experimental effect of the vicarious
praise found when subject's respcnscs were classified according to
the Coding Schedule, could have been due to the inability cof
subjects to sort out the complexities of nodel's responses based
on the six categories of the Coding Schedule., Therefore, an
exaninaticon of more fundamental catcgories, as suggested by the
subjects themselves, was undertaken. 1In order to determnine if
the experinental effect (matching the Praised !Model Response)
was stronger for the classification suggested by the subjects or
for the classifications of the Coding Schedule, the following

ccllapsed categories were used to reclassify the responses:

(i) PFactualization, Comprehension, Understanding (1, 2, 3),
and Conjecture, Application /Usage (4, 5)
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(i1) Pactualization (1),
Comprehension, Unlerstanding (2,3) and
Conjecturc, Application/Usage (L,5)

The above regroupings of the categories were used because
most subjects who were able to state different types of responses
given Yy the model mentioned facts and opinions as two broad
categories, Categories 1, 2, and 3 could be thought of as
relating to facts drawn from the film, and categories 4 and 5 could
be thought of as expounding opinion about the film. Furthermore,
since categories 2 and 3 are related by definition more than
category 1, they were separatsd out for analysis in the second
regrouping. The sixth category was elininated because few
subjects' baseline measures and few responses to the Personal and
Empathetic Questions were judged to represent the Evaluation
category. Additionally, Evaluation (Category 6) was never
identified by subjcects as one of the categories of responses given
by the model.

The original analysis was designed so that no subject
observed an answer being praised that was of the same category as
her baseline measure. Using the new collapsed schemes, however,
it was possible that a subject's baseline measure oight coincide
with the category of answer which was praised on the Treatment
Videotape. For example, using the (1,2,3) and (4, 5) classification,
a subject with a Baseline Response Category identified as L. and who
watched Category 5 being praised on the Treatment Videotape, would
watch a Treatment Videotape showing thc praise of an "answer" of the
same category as her baseline measure. That is, 4 and 5 are in the
same category based on the collapsed scheme. Cases such as this
were eliminated from analyses because a change in the category of
response befare and after treatment was desired. Moreover, the
eliminations were necassary to attribute subjects' responses to
the praise rather than to response predispositions.

The hypotheses that developed fraw the collapsed classification
schemes were: each of the collapsed schemes will produce significantly
more matches between subjects' respomse categories and the Praised

Model Responses than will the original Coding Schedule.
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For each of the collapsed schemes, thc exact binomial
probabilities were calculated, Fron the frequency of responses
falling in cach category in the baseline data and from the number
cf responses classified as matching the Praised }Mcdel Response
using the original schcne, the expected number cf matches using the
collapsed scheme was calculated. The obscerved frequency of natches
based cn the collapsed schemes was conpared to this expected number
of matches.

Analysis based on the (1, 2, 3) and (L, 5) coling. For
the (1, 2, 3) and (4, 5) scheme, there were 15 subjects because

of the elimination of those who were identified as selecting a

baseline response of the samc category as that which was praised,
and the elinination of thcse whe watched Evaluation responses being
praised. The Initial Respcnse Catezory was uscd in the analysis
because it provided the strongest easure of the effect. If an
effect was not detected using the Initi«l Response Category it would
not be detected using the Representative Response Category as
criterion. Table 34 presents the frequency of nmatches with the

praised response based on the (1, 2, 3) and (4, 5) coding.
TABLE 34
Nunber of Subjects Matching and

Not Matching the Praised lModel Response
using a2 (1,2,3) and (4,5)

Cﬁding
Not
Match Hatch Total
Frequency 10 5 15

Eight of the ten matches occurred when both the praised category and
the subject's "answer" were classified as Factualization (Category
1). The remaining two occurred with Category 2 (Comprehension)
responses., Therefare, all of the matches occurred when both the
praised response and the subject's response werc classified as

belonging to the (1, 2, 3) collapsed categary.
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Based on the baseline and treatment data from preceding
analyses, the chance probability of matches for the (1, 2, 3) and
(4, 5) schene was p=.5216., The binomial probabilities for N=15
and p=.5216 is found in Table 35.

TABLE 35
Binomial Probabilities for N=15, p=.5216

— =

Nuriber of Matches Probability of at
(x) Least X Hatches
0 1.00
1 S5
2 .99
3 <99
N <99
5 .96
6 .86
7 .75
8 57
9 37
10 .19
11 .08
12 .03
13 .006
14 .0008
15 .00006
i i e v e o e W g o B oo e e, o i et e

It can be seen from the table that the ten observed matches did
not produce rcsults significant at the .05 level. In fact,
similar results would be expected to occur by chance in 19% of the
cases. Therefore, the (1, 2, 3) and (4, 5) scheme did not detect
the treatment effect. The collapsed scheme was not so efficient
at detecting the treatment effect as the original Coding Schedule.

One drawback hecre was that the low nunber cof subjects, N=15, and
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p=.5216 did not allow for a test as powerful as the test far
N=30 and p=.1667 using the Coding Schedule. With N=15 and
p=.5216 the effect may have been present but was not detected -

a Type II crror.

Analysis based on the (1) and (2,3) and (4,5) coding.

Using similar procedures as above, N=19 for the (1) and
(2,3) an® (4,5) coding, because of the elimination of those whose
baseline measurcs coincided with the preised category of response
and the elimination of those who watched Evaluation responses being
praised. The nunber of observed matches was the same for both
Initial and Represcntative Response Categories ant is indicated
on Table 36 .

TABLE 36

Nunber of Subjects Matching and
Not Matching the Praised Model Response
using a (1) anad (2,3) and (4,5) Coding

N Not
Match Match Total

Frequency 8 11 19

Two of the natches occurred when both the preised category and
the subject's answer were classified as Factualization (Category 1).
The remaining six natches occurred when both were classified as
either Comprehensicn or Understanding responses (Comprehension,
Understanding - Coded (2,3))

The probability of matches, p=.352, was based on the
Baseline data and the number of matches obtained from the original
classification using the Coding Schedule. The binomial

probabilities for N=19, p=,352 is found in Table 3 7.



121

TABLE 37

Binomial Probabilities for N=19, p=,352

e e

Number of Matches Probability of at Least

(x) X Matches
0] 1.00

1 «9°

2 «99

3 .98

L Ok

5 .85

6 .70

7 53

8 Sk

9 19
10 .09
11 OL

12 .01
13 .003
14 .0007
15 .0001
16 .00002
17 .000001
18 +QQ000006
19 .0

From the table it can be seen that the chance probability of

the eight observed matches is .34, far from the .05 rejection
level. Therefare, the (1) and (2,3) and (4, 5) scheme did not
detect the treatment effect. The collapsed scheme was not so
efficient at detecting the treatment effect as the Coding Schedule.
Again, it should be noted that with N=19 and p=.352, the test was
not so powerful as when N=30 and p=.1667.
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Summary, The analyses using the collapsed categories
were undertaken to determine if the collapsed schemes were more
sensitive at detecting a treatment effect than the original
Coding Schedule. The subjects themsclves classified the
model's "answers" into categories similar to the collapsed
categories which were used. If the original scheme was too
complex for subjects to sort out, it was thought that the
collapsed category schemes, being less c amplex, would be more
sensitive to the experimental effect. The results did not

show this to be so. The research hypothesis, that the collapsed

schemes would be more efficient at detecting a treatment effect

than the Coding Schedule, was not supported.

Matching Baseline Response Category, Praised Model Response,
and Other Categories of Response as a Learner Charascteristic.

In an attempt to investigate characteristics of subjects
who responded to the Empathetic Question, data from the Personal
Question werc analyzed according to one final coding. It was
possible to classify response categories according tc those which
were judged as matching the Baseline Response Category (coded 0),
the Praised Model Response (coded 2), or some category other
than the Baseline Response Category or Praised Model Response
(coded 1). The subjects coded € were those who did not change
from their Baseline Response Category when responding to the
Personal Question. Those coded 1 and 2 did change, with 2's changing
to that category which was praised and 1's changing to something other
than that which was praised.

0's, 1's and 2's answering the Empathetic Question. With so

few subjects answering the Empathetic Question, i.e. N=13, it was
possible that making responses to it was dependent upon some learner
characteristic. Identifying subjects as staying with their baseline
measures (0's), moving to the praised category (2's), or some other
category (1's), when responding to the Personal Question, analyses
were done to determine if being a 0, 1, or 2 was a predominate

characteristic of those who responded to the Empathetic Question.
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An attempt was made to determine if those who were coded O, 1, or
2 (based on the Reprcsentative Response Category since it gave the
strongest measure of the vicarious praise) differed as to whether
they responded to the Empathetic Question.

The frequencies of subjects coded O, 1, and 2, answering and

not answering the Empathetic Question are found in Table 38.

TABLE 38
Code O, 1, and 2 X Answering the Empathetic Question

— e —— —=z=
Code 0 1 2 Total
Answering L 3 6 13
Not Answering 5 9 3 13
9 12 9 30

Even without correcting for continuity, the chi square calculated
w2

from this data was not significant at the .05 level ()C5:3.6427,

p >'.10). Thercfore, the null hypothesis that O's, 1's and 2's

were equally likely to answer the Empathetic Question was not

rejcected. Answering the Empathetic Question wes unrelated to

prior coding as a 0, 1, or 2,

o e —— e

Another way of investigating the question as to whether O's, 1's
and 2's (based on the Representative Response Category) differed
in their frequency of responding to the Empathetic Question was to
consider "movers" and non-movers". A'"mover" was identified as

a subject who changed from the Baseline Response Category to some
other category (those coded 1 or 2) and a "non-mover" was
identified as a subject who stayed with the Baseline Category
(those coded 0). It was thought that perhaps "movers" and
"non-movers" differed as to whether or not they answered the
Empathetic Question. The frequency of "movers" and "non-movers"

answering and not answering the question is found in Table 39.
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TABLE 39

Mover vs. Non-mover X Answering
the Empathetic Question

— — — s
Code Ilover Non-mover Total
Answering N 9 13
Not Answering 5 12 17
9 21 |20

It can be seen that the "movers" accounted for four {31%)
of those who answered the Empathetic Question, and five (23%)
of those who did not, while "non-movers" accounted for nine (69%)

of those who answcred, and 12 (71%) of those who did not.

The exact probability of chance results as extreme as
those shown in the contingency table was calculated using
Fisher's Test (Siegal, 1956, p. 96). The programme for Fishers®
Test is shown in Appendix I. The probability of p=.6227886 indicated
there was no relation between a subject's answering the Empathetic
Question and being a "mover" or "non-mover". The likelihood of the
observed results occurring by chance was far greater than the .05

rejection level., Theref ore, the null hypothesis that "movers and

"non-movers" were equally likely to answer the Empathetic Question

was not rejected.,

"llovers" answering the Empathetic Question. An analysis was

also undertaken to determine if those coded 1 and 2 differed as to
whether they answered the Empathetic Question. It was thought that
matching the Praised Model Response, coded 2, might increase the
probability of responding to the Empathetic Question when considering
only those labelled as "movers". The frequency of 1's and 2's
answering and not answering the Empathetic Question is found in

Table 40. -
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TABLE 40

Code 1 or 2 X Answering the Empathetic Question

Code 1 il .;_'- To;;l
Answering 2 6 9
Not Answering 9 3 e
12 9 21

The frequency of 1's who answered the Empathetic Quesgtion was

three (33% of those answering), while the frequency of 2's
answering was six (67% of those answering). The exact probability
of the observed data, using Fisher's Test, was calculated as
p=.07132651, approaching but not reaching the .05 rejection level.
Therefore, the null hypothesis the 1's and 2's did not differ as

to whether or not they responded to the Empathetic Question could

not be rejected. On the whole, it appeared that staying with the

baseline or moving to either the praised response category or some

other response category was not characteristic of those who answered
the Empathetic Question.

Answering the Personal and Empathetic Questions with the Same
Category of Answer

In an attempt to identify consistency as a characteristic
of subjects who answered the Empathetic uestion, an analysis was
done to determine if the frequency of subjects judged as answering
both the Personal and Empathetic Questions with the same category
of response differed from that which would be expected by chance
alone. For the Personal Question, the Representative Response
Category was used because it provided the strongest measure, that is,
a greater number of matches than with the Initial Response Category.
If the results werec not significant using the Representative Response
Category, they would not be significant using the lnitial Response
Category as the criterion. The number of subjects who were judged as
responding to both questions with the same category of answer is
found in Table L41.
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TABLE 41

Frequency of Subjects Responding with Same and Different
Response Category for Personal Question (Representative
Response Category) and the Empathetic Question

Response Response
Category Category Total
Same Different
Frequency L 9 13

It can be seen that four subjects (3173 of thosc answering the
Empathetic Question) were classified as answering with the same
response category as their response category to the Personal
Question.

A conservative estimate of the expected frequency of matches
was used in the chi square analysis. That is, an expected frequency
of 1/6 of the total was used for expected frequency of subjects
answering both questions with the same category of answer.

From the binomial expansion for N=13, p=,1667 (See Teble 26, p.100)
it can been seen that the four matches were far from significant at
the .05 level (p= .158). Therefore, the null hypothesis that

the frequency of matches between the Category of Response for the

Personal and Empathetic Questions was at the chance level, was not

rejected. Subjects who were labelled as answering the Personal
Question with a particular category of response did not answer

the Empathetic Question with the same category of response above
the chance level, This did not support the research hypothesis
that those who answered the Empathetic Question would have answered

with the same category of response as their answer to the Personal

Question.



Summary of Results of iinor Hynotheses

Results dealing with the minor hypotheses indicated that
collapsed categories were no better at detecting a treatment
effect than were the six categories of the Coding Schedule.,
Although Type II errors may have occurred, the simpler
classifications schemes were not to be preferred over the
Coding Schedule considering the present analyscs. Moreover,
subjects coded O, 1, and 2 did not differ as to their frequencies
of responding to the Empathetic Question; and, finally, the
frequency of those who answered both questions with the same
response category was at the chance level. No characteristics
of subjects who answcred the Empathetic Question were identified.
Responding to the Empathetic Question was independent of the
characteristics invcstigated, i.e. a O, 1, 2 coding and consistency
of answers. The null hypotheses, variables, and decisions for

each of the minor hypotheses are prescnted in Table 42,




TABLE 42

Null Hypotheses, Variables and Decisions
Used to Investigate the #inor Hypotheses
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ww—“m_ﬁr__———fm—“—mm
. ' Independent | Dependent |[Decision
Null Hypothesis Fartable Variable About
Rejection
Praised Initial
All categories are equally likelyl !Model Response
to be matched for a (1,2,3) and ReSPOPse Category
(4,5) coding igcﬁfd;ng) to Per- Not
3<s sonal Rejected
and (4,5) Nuestion J
All categories are equally likely| Praised Initial
to be matched for a (1) and (2,3)| Ilodel Response e
and (4,5) coding s - to Rejected
acc€r§1ng Personal
to (1) & AQuestion
(2,3) & i
(%,5)
O's, 1's and 2's were «wally Matched
likely to answer Empathetic Baseline Answering
Question (0)Praised | Empathetiq
(2) or Question Not
other (1) Rejected
based on
- Rl C. — =
"Movers" and "non-movers" Matched
were equally likely to Beseline Answering
answer Empathetic Nuestion (0) or Empathetic! yot
Praised Ouestion Rejected
or other
(1 and 2)
1's and 2's were equally gat?hed Answering
likely to answer Empathetic (é§aLsed Empathetic| NOt
Question othe:r(1) Ques+tion Rejected
F
requency of these who R.R.C. Response
answered same category for for Category Not
Persogal Question and Empathetic | porgonal for Rejected
Question was at the chance level | Question Empathetic
Question |

R.R.C. Representative Response C

ategory
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CHAPTER FIVE

Discussion and Conclusions

This chapter presents a discussion of: (i) the results of
the present study; (ii) experimental, educational and general
implications of those results; (iii) limitations of the
investigation; and (iv) recommendations for further research.
The final summary provides a concise account of the study as it

developed and the results thereof.

Discussion of Results

In normal classroom situations many variables influence the
amount of learning in any given instance. Within the controlled
environment contrived for the present study, it was possible to
partition and manipulate a2 few variables in order to determine their
effect on behaviour., The behaviour in this case was cognitive
skill as manifested by specific types of answers. Although
many theorics may exist to explain answering behaviour in classrooms,
the precisely defined learning situation of the present study
reduced the variables which could be held responsible for the
answers given by subjects. Within the controlled situation,
differential effects of characteristics of the stimuli were
investigated by the f ollowing questions:

(i) Werc subjects' responses influenced by the
order of those observed?

(ii) Were subjects' responses influenced by the
praise they observed, and which types of
responses were strengthened?

(iii) Were subjects' responses influcnced by the
intensity and position of the praise they
observed?

A discussion of how the characteristics of the stimuli
mentioned in the above questions related to the answering behaviour
of subjects follaws. Also, since characteristics of the criteria
for classifying responses may have influenced the results of the

present investigation, alternate classifications are explored.
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Conclusions drawn from these alternate classification schemes are
discussed.

Stimulus Characteristics Influencing Learning

Influence of order. Although theory suggested that the

order of the modelling stimuli would influence the responses
subsequently given by subjects (See for example Hovland, 1938),
the order of responses given by the model was not a crucial factor
influencing the subjects' responses. The hypothesis that
categories of responses in all positions of the model's script
were equally likely to be matched by subjects could not be rejected.
Specific categoriss of response seemed to be more influential than
the position of those categories. That is, subjects' response
categories were influenced by the types of responses given by

the model rather than by the position of the responses in the
stimulus material.

Verification came from the baseline measures taken on
subjects. The order of the model's "answers" on the Baseline
Videotape did not inf'luence subjects' baseline measures, but
particular characteristics of the model's "answers" did. Subjects
selected baseline responses over all six of thc categories of the
Coding Schedule, regardless of their position in the Baseline

Videotape, sane categories being chosen more often than others.

Influence of praise. In keeping with the reinforcement
theory put forth by Bandura (1969) and others (Miller and Dollard,
1945), the results of the present study showed that vicarious

praise influenced answering behaviour of observing subjects.
Subjects increased desired categories of answers (tc the Personal
Question) when "answers" representing those categories preceded
praise on the Treatment Videotape, Contrary to the hypothesis

that praise would serve as an attention-getter and, thereby,
strengthen the category of response following rather than preceding
it, the praise did function as a vicarious reinforcer. In fact, a
strengthening of the response category following praise was highly
unlikely since, by design of the experiment, the praise was directed

specifically to the categary of response preceding praise.
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Using Bandura's mediational theory to explain the detected
effect, subjects were (1) attentive to the modelling stimuli,

(2) able to store the information gained from watching the model,
(j) capable of reproducing similar answers, and (4) motivated

by the praise given to the model. Subjects were able to code
the information they gained from the Trestment Videotape via
internal symbolic control. They "identified" with the model
sufficiently to realize, sometimes at a nonverbal level, that if
she was praised for a certain category of answer, they too might
be praised for o similar type of answer. Skinner (1974) would
explain the same learning by stating that observers responded
"indirectly" to praise on the videotape and were subsequently
rewarded for matching the praised category of response. In this
case, Bandura's explanation appears more valid since learners
were not overtly rewarded for matching.

It should be noted that subjects were required to generalize
from the responses given by the model tc the type of responses
required of themselves., That is, since the model and subjects
were questioned about different material, subjects had to generalize
from the one specific type of praised "answer" to new material.
Specific response characteristics were required from the subjects
befare they could be classified as matching the model's praised
response, It is quite possible that some subjects were not
classified as matching the Praised Model Response because they
were attentive to characteristics that were not included in the
criteria for matching. Nevertheless, a sufficient number of subjects
were able to generalize from the modelled sequence to produce
significant results related tc the Personal Questiona

Although the praise functioned as a vicarious reinforcer
when analyzing subjects' answers to one question (the Personal Questi on)
the effects were not so evident when analyzing subjects' answers to
a second question (the Empathetic Question). This second question
required subjects to answer for the model rather than for themselves.
The vicarious praise did not significantly affect answers to the
Empathetic Question, but the proportion of matches was consistent

with results from the Personal Question. Therefare, the insignificance
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may have been due to the low power of the test and accompanying
difficulties in detecting effects. In spite of the fact that data
fran the Empathetic Question failed to show a significant experimental
effect, the notion of vicarious reinforcement of cognitive skill was
not totally rejected.

Nonetheless, it should be noted that the difference between
results from the two questions could have resulted from a number of
reasons not investignted in the present study. For instance, the
differences may have occurred because of subjects' inability to
identify with the model. That is, the werding of the Empathetic
Question may have made subjects unwilling to answer, since answering
for the model implied a closer identification with her than was
needed when responding to the Personal Question. Alternately,
subjects may not have perceived the praise as potent enough to
influence the model - they were not aware that it affected their own
answers in many cases. No conclusions regarding the effects of
identification with the model, perception of the praise, or similar
characteristics of the learners could be drawn from data collected
in the present investigation. However, & comparison of responses
to both the Pcrsonal and Empathetic Questions did imply that subjects
interpreted the questions as being entirely different although the
wording was very similar.

What was found in the present investigation was the first
manifestation of vicarious learning. According to Bandura, a
behaviour can be learned vicariously without being performed, simply
by observing another's behaviour. However, both Skinner and
Bandura agree that far long term effects, behaviour must be strengthened
by reinforcers given direct to the performer. Therefore, in order to
assure a strong effect in the future, those who learned vicariously

would require incentives in the form of potential reinforcers.

Influence of position and intensity of praise. After the

initial experimental data demonstrated vicarious reinforcement of
cognitive skill, certain stimuli were altered in order to explore their

relative effects.
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First, it was thought that more intense praise would have a
greater facilitating effect. Howevér, the more intense praise did not
produce a greater treatment effect in the present work.

Although Bandura (1969) suggests that qualities of the
reinforcing stimuli are influential in regulating the amount of
vicarious learning and Zahorik(1969) states that rarely used (and
therefore more intense) forms of feedback are better facilitators
of behavicurs, the expected increase of desired responses did not
occur, The less intense praise must have already indicated to
subjects that the praised response was desired.

Additionally, the change in position of the praise did not
produce greater treatment effects, contrary to what was expected.
Because of a possible seriation effect (See for example Hovland, 1938)
as mentioned earlicr, and Bandura's (1969) contention that
characteristics of the reinforcing stimuli affect the potency of
reinforcers, a greater facilitation of the desired category of
respense was expected when the praise was moved to the end of the
modelled sequence. However, it seems that the praise was potent
enough that a change in position did not alter the amount of attention
given to it and did not alter its reinforcing qualities. This is
in agreement with the analyses investigating a seriation effect.
Subjects were influenced by response categories rather than the
position of responses on the Treatmcnt Videotape. The number of
responses given by the model was not so great that the subjects
fargot the category of response that was praised when the praise
was not at the end of the sequence.

Altermate classifications. In addition to using the

Coding Schedule, two alternate methods of classifying the data were
examined in an attempt to demonstrate other ways of detecting a
treatment effect.

It was hypothesized that more matches would occur with
collapsed categories when compared to the number occurring with
the six categories of the Coding Schedule. Since the subjects would
be better able to sort out the modelling stimuli . if fewer categories
were represented and if' categories were similar to those identified

by subjects, it scemed that a greater treatment effect should appear
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when either of two collapsed schemes were employed. However,
the initial method of classifying subjects as matching or not
matching the praised category of response according to the Coding
Schedule, was found to be more efficient at detecting the treatment
effect than the alternate methods, The alternate methods of
classifiying the data did not aid in illuminating the treatment
effect.

These results may have oc-urred because an amcunt of data
was lost when the categories were combined. That is, with collapsed
categories, some subjects werc eliminated from analysis because their
baseline measure carrcsponded to the praised category or because they
had observed an unpopular category of answcr (Evaluation) being
praised. A smaller N made it more difficult to detect a treatment
effect if it was present (Type II error). While the results did not
imply superiority in classifying with thec collapsed schemes, the
possibility of Type II crror suggests further investigation of

alternative schemcs,

Learner Characteristics Influencing Learning

Besides controlling the stimulus materials and the experimental
environment, it was possible to investigante a number of learner
"characteristics" to determine their effects on the ammunt of learning.
The following questions dealing with learner characteristics were
investigated:

(i) Was awarcness of contingencies of reinforcement a
factor which influenced the amount of vicarious
learning?

(ii) Was movement from a baseline measure characteristic
of subjects answering the Empathetic Question?

(iii) Was consistency of responses for both the Personal
and Empathetic Questions characteristic of subjects?

These characteristics will now be discussed according to how they

influenced the amount of learning.

Awareness. Awareness of contingencies of reinforcement
was not related to the amaunt of vicarious reinforcement. That
is, the desired category of response was sometimes strengthened
without the subject being able to state the praise and the type

of response which had been praised. In agreement with research
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such as that by Binder, McConnell, and Sjohom, 1957; Ditrichs,
Simon and Greene, 1967; Greenspoon, 1955; Krasner, Weiss, and
Ullman, 1959; and Ryan and Krumboltz, 1964, the present study
lended support to the contenticn of learning without awareness.

Results from the Empathetic Question also tend to discredit
awareness as an influential characteristic. That is, subjects
chose not to answer thc Empathetic Qucstion by stating that they
had no idea as to how the model would answer the question "Can you
tell me about the film?". If awareness influenced the vicarious
reinforcement, subjects who werc aware of the contingencies of
reinforcement would have been expected to respond to the Empathetic
Question with a response similar to that which was praised. Although
62% of those who answecred the Empathetic Question were labelled as
being aware, only 384 of that 62%, or about 24% of the aggregate, matched
the Praised Model Response. Moreoever, 594 of those who were declared
aware did not answer the Empathetic Question., Therefore, in the present
study, awareness as dcfined herein appeared to be unrelated to answering
the Empathetic Question.

Nonetheless, the other side of the debate proposes that there
can not be learning without awareness. See for cxample Dulany, 1961;
Krieckhause and Eriksen, 1960; Levin, 1961; Matarazzo, Saslow, and
Pareis, 1960; Spielberger and DeNike, 1962; and Tatz, 1960. These
studies suggest that rcsults showing learning without awarcness are
attributable to an inability to detect the awareness because of
insensitive instruments. This could be true of the present study,
although every attempt was made to give opnortunity to subjects to
state awareness of contingencies. The learning without awareness
result could stem from the fact that the modelled stimuli were too
complex for the subjects to verbalize all they observed; they were
therefore unable to state the phenomena which affected them. It
appears that fewer categories of answers given by the model may alter
the results. With fewer categories, the subjects would have a
greater chance of discriminating between the types of answers that
were praised and were noty that is, they would be cognizant of the

critical response category more quickly.
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Movement from baseline. The data showed that answering

the Empathetic Question was independent of whether the subject
changed from her Baseline Response Category when answering the
first question., Staying with the Baseline Response Category,
changing to the praised response category, or changing to any
other response category for the first question did not influence
the answering of the second. Prediction concerning the answering
of the Empathetic Question could not be made on the basis of a
subjects' predisposition to baseline measures.

Consistency. On an empirical basis, it was expected that
those who matched their Baseline Response Category, the praised
category, or some other category when answering the Personal
Question would also do so when answering the Empathetic Question.
Although the modelling stimuli had been constructed to provide as
much similarity as possible betwecn the model and subjects, the
expected results did not occur. Bandura (1969) states that
"identification" with the model is important in determining the
amount of vicarious learning. In this same vein, the lack of
expected results could stem from the fact that subjects did not
readily identify with the model. Other reasons not investigated
in the present study, could also contribute to the results. For
instance, subjects could have histories of being rewarded for
giving diffcrent types of answers to similar questions asked
adjacent to onc another (the questions under investigation here
were similar and adjacent to onc another), since there " is an
increased prcbability that one of the two answers 18 carrect and
cculd be rewarded.

Going on the assumption that subjects interpreted the
Personal Question (responding for themselves) and the Empathetic
Question (responding for the model) as being similar, it was
expected that their response categories would be similar for both
questiens. This was not so. Once again it appeared that subjects
were not influenced by the similarity betweecn the questions or by
the similarity between themselves and the model. It appeared that
subjects perceived the two questiuvns as being completely different

and responded to them in that light.
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Past reinforcement histories were perhiaps more influential in that
they may have been rewarded for giving different types of answers
to similar questions.,

Summarizing the findings concerning learner characteristics;

(i) awarencss of contingencies did not influence the amount of
vicaricus lcarning; (ii) movement from the baseline measure was

not characteristic of those who answered the Empathetic Question;

(iii) consistency of rcsponscs was not characteristic of those who
answered the Empathetic Question. If specific lcarner characteristics
were affecting the amount of learning and the occurrence of answers

to the Empathetic Question, they were not the oncs examined.

Cne of the limitaticns of reinfarcement theary is the difficulty
in investigating all variables which may theoretically influence
learning. Far instance, answering questions similar to the Empathetic
Question, i.e. answering for others, may not have been previously
rewarded. However, answer questions similar to the Personal Question
probably have been rewarded previously. Such histories may influence

the results of the present study.

Experimental Implications

Stimulus and learner characteristics manipulated in the
present investigation have certain broader experimental implications.
Some of these implications were derived from the developmental nature
of the prescent investigation. Flexibility in the developmental
stages allowed modifications of the materials and experimental
procedures. These modifications included alteretions of (i) the
forms of question used; (ii) the age of subjects; and (iii) the
experimental design.

The initial short-answer completion and multiple-choice
items elicited many types of respenses from subjects, However,
because it was desirable to obtain some measure of spontaneous
answering behaviour in order to attribute learning to the praise
rather than to the specific question asked, open-ended questions
were subsequently employed. This precluded the study of direct
reinforcement and thc direction turned toward vicarious

reinfarcement.
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Nevertheless, it may be possible to use a greater variety
of item forms than those employed in the present experiment. To
determine the effect of praisc ¢n answering behavicur, subjects
could be asked short-answer or multiple-choice questicns representing
all types of cognitive skills for a baseline measure. Then praise
could be given for answers to certain types of questims. A final
measure of the treatment effect could be obtained by asking open-ended
questions. This type of questioning may, in fact, be more related
to the normal classroom situation where both short-answer, multiple-
choice, and open-ended questions are asked. Vicarious learning of
the above situation could be tested by questioning the
subjects who watched the praise of others.

Also related to the questions employed in the present work,
it appeared that subjects reacted differently to the Empathetic and
Personal Questions, i.e. fewer responded to the Empathetic Question.
A subject's affiliation with the model and awareness of contingencies
of reinforcement nay be influencing this result. As previously
discussed, improved measures of awareness may show awareness of
contingencies to be characteristic of those who answer questions
such as those as the Empathetic Question. Also, model characteristics
need further exploration to determine salient factors which would
influence answers to questions similar to Empathetic Questions.

Initially there was flexibility in the age of subjects used
in the present study. Older subjects were soametimes found to
answer high level answers at the expense of lower level answers and
were, therefore, unsuitable for the purposes intended. However, if
cognitive skill was manifested by some behaviour which would not
show this ceiling effect, older subjects could suitably be used in
similar experimental situations.

Mareover, the developmental work permitted the flexibility
to design an experimental situation for the examination of vicarious
reinforcement. Since most vicarious reinforcement studies have
dealt with classroom maintenance behaviour, there were few guidelines
for the construction of a situation that would allow for the
examination of cognitive skill as manifested by answering behaviour.

The experimental situation itself was so arranged as to attribute a



139

substantial amount of vicarious learning to the praise on the
videotape. This, of course, goes on the assumption that all
other variables were controlled so that any strengthening of the
desired answering behaviour could be attributed to the vicarious
praise. If other independent variables could be shown to
influence the learning, then they would also be identified as
vicarious reinfarcers. A videotaped model in a controlled
situation similar to that used in the present investigation could
be used to test the effectiveness of these other P-reinforcers.

In the present study, the small number of subjects used to
test the effects of varied intensity and position of praise limited
the conclusions which could be drawn. Therefore, additional work
is needed to investigate salient characteristics of the stimuli
observed by subjects, Additionally, the strengthening of answering
behaviour as a manifestation of cognitive skill implies that other
manifestations, precisely defined by overt behaviours, may also
be aff'ected by vicarious reinforcers.

Furthermare, the experience with the Taxonomy in the present
study implies that researchers should carefully investigate the
Taxonomy in light of their own research problem to detecrmine its
suitability.

For the present investigation, a modification of the
Taxonomy was found to be more satisfactory than the Taxonomy itself,
Although this does not totally discredit the use of the Taxonomy, it
dees imply that indiscriminant use of it may be undesirable. The
Taxonomy appears to be useful for classifying objectives accarding
to their cognitive level, although the levels may not be strictly
hierarchical. Answers corresponding to questions for specific
objectives may not necessarily represent a true hierarchy of answers.
The classification of answers is too subjective and dependent upon
individual past histories to validly use the Taxonomy for their

classification.,
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Educetional Implications

Although the experimental situation was somewhat removed
from what is generally found in classrooms and the sample was
limited to teenage girls, a certain amount of useful information
was obtained.

First, if teachiers aim to increase cognitive skills as
an educational goal, it is helpful to know some of the stimuli
which can potentially influence those skills. The present
study showed answering behaviour as it was influenced by
vicarious praise, Although different manifestations of
cognitive skill may be under scrutiny by teachers, the present
study implies that they might attempt to define the reinfarcers
which can be used to strengthen the desired skill. The fact
that praise was an effective reinforcer in the present study
served merely to confirm previous research and teachers' experiences.

Morecover, the present work implies that when teachers
struggle to elicit specific responses from students, they might well
try "modelling" as a technique to hasten the operation, Students
can learn a great variety of behaviour vicariously. These behaviours
range from attending to work to answering questions in specific ways.
Within the modelling framework, the specific characteristics of the
observer and model students would necd to be examined to determine
effective models for specific students.

In keeping with the aim of the present investigation to
determine if cognitive skill could be shown to be influenced by
vicarious reinfarcers, the expcrimental setting allowed the necessary
controlled situation but took a step away from the normal classroom
situation. Thus, although strict control was maintained, the
situation may not be entirely generalizable to the normal classroom
situation. The teacher does not have control over the entire
spectrum of reinforcers available to students in classrooms. For
this reason teachers should look at the significant 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 skills 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) vicarious reinforcers control a much broader spectrum
of behaviour than research shows; (ii) operant conditioning is
a slow process that can be hastened by modelling; and (iii) classroom
verbal interaction may be influenced by vicarious reinfarcers. These
will be discussed in that arder.

In an attempt to add to the general research concerning
vicarious reinforcement, the present study focused on cognitive
skill as manifested by answering behaviour. Research has also shown
questioning behaviour to be influenced by vicarious reinfarcement.
(See for example Krumboltz and Schroeder, 1965). It appears that a
greater variety of cognitive skill than has been investigated .is
under the control of vicarious reinforcers. Additionally, cognitive
skills that are readily manifested may also be under the contrcl of
direct reinforcers. Although the answering behaviour of the present
study occurred too infrequently to investigate the operant control
of such behaviour, others have shown cognitive skills to be influenced
so (See for example Goetz and Baer, 1973).

However, it should be noted that operant conditioning
techniques,i.e. direct reinforcement of successive approximations
to the target behaviour, is often an inefficient method of modifying
behaviour. As was found in the present study, a model can provide
consistent clues which can assist the learner whcn desired behaviour
has low frequencies.

Besides relating to research and theory dealing with vicarious
reinforcement, the precsent investigation is related to the theory of
classroom verbal interactions. As Nuthall (1971) points out, students
most often listen to a question-answer exchange between the teacher
and some other student; and the covert question-answering done by
the observer is the prime determiner of the learning that takes
place in the observer.

Nuthall (1971) suggests that, because of feedback to the
participant being observed, the observer is likely, if given the
opportunity to speak, to respond with an answer which is "thought
to have the correct conmtent and form (p. 12)". Additionally,
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he suggests that some o the complexities of information available to
the observers include: (1) the precision of the information
available to the observers - is it clear what responses are acceptable
as carrect and which are not; and (2) the length of the questioning
leading up to information about the correct response - what is the
proportion of correct recsponses. These complexities are similar
to those discussed by Bandura (1969).

Although covert question-answering as put forth by Nuthall
(1971) is difficult to measure, the present study did illustrate
manifestations of learning from observing, supporting his theory, by
operationalizing cognitive skill as overt answering behaviours. In
spite of the complexities as suggested above, the present investigation
was able to illustrate the operation of vicarious reinforcers in the
strengthening of cognitive skill. Nuthall (1971) also alludes to
the operation of vicarious reinforcement when he states, "If the observed
response matches the observing subject's own, then the teacher reaction
has a direct reinforcing effect on the processes involved in oonstructing

the covert response, (p. 20)°.

Limitations of the Study

From the results of the present investigation, it was concluded
that vicarious praise does strengthen specified answering behaviours,
illustrating the vicarious reinforcement of cognitive skill. The
order of the model's responses and changes in intensity and position
of the vicarious praise did not significantly affect the amount of
vicarious learning and it was not necessary for subjects to be aware
(as measured presently) of the contingencies of reinforcement for
them to be influenced by the praise. Although these conclusions
could be drawn from the results,certain limitations of the study
govern the generalizability of the results.

These limitations will be discussed in the following order:
(i) the experimental setting; (ii) the sample used; (iii) the
size of subsamples: (iv) the classification scheme, (v) the
representation of cognitive skill; and (vi) the nature of the
data.
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Experimental setting. Although Krumboltz and Thoresen

(1964) found individual and group settings equally effective

when exploring learning through direct and vicarious reinforcement,

and although it is scmctimes necessary to compartmentalize variables

for close examination (Skinner, 1974), it is often desirable to

study effects under conditions more representative of those to

which the study will be applied (See Snow, 1974). The restrictedness
of the setting of the present study somewhat limits its generalizability
(the results may not be typical of all classroom situations) although

it was possible to control certain variables in order to obtain a

close investigation of vicarious praise.

Limited sample, In order to control for unwanted variance

which could occur by using subjects of both sexes and in order to

have as much similarity as possible between the model and the subjects,
both a female model and female subjects were used., Thus, the data

may be representative of subjects watching a same-sex model but this
cannot be determined until similar data from male subjects watching

a male model are obtained. Additionally, the data suggest that the
effect would be functioning far both male and female subjects regardless
of the sex of the model but further work would be needed to show this
explicitly since the nature of the task may be sex-related and may,
therefore, alter the amount of learning occuring with males as compared
to females.

The age of the subjects, 15 to 16 years, may also limit the
generalizability of the data. Students of dif ferent ages may react
dif ferently to the modelling situation as represented in the present
study.

Small subsample size. Although the sample size of 30 was

calculated to be reasonably suffieient for detecting an experimental
effect, the use of additional volunteer subjects in alterations of
the original design resulted in interesting but weak tests. For
instance, the change in intensity of the praise did not produce
significant results (more intense praise did not produce more matches
with the Praised Model Response than less intense praise). The

null hypothesis that both types of praise (more and less intense)

were equally effective could not be rejected based on the data.
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However, the results may have occurred because the effect existed

but could not be detected (Type II error) because of the small N.
Increasing the subsample to investigate the increased intensity

of praise would result in a more powerful test and more convincing
conclusions., Larger samples are also neceded to investigate more

fully the change in position of the praisc and alternate classification
schemes,

The use of additional volunteer subjects in alterations of the
original design pemitted efficient use of volunteers since only 30
were necded for the original treatments. However, the small
subsamples uscd in alterations limited the power of thc tests and,
therefare, the results,

Categories of answers. Although the Coding Schedule appeared

to be ideal for use in the present investigation (producing more
consistent coding than the Paxonomy), it may have limited the study
to some extent. TFor instance, none of the subjects in the present
study werc able to state all six types of answers given by the model.
This may have affected their chances of being declared awarcec of the
contingencies of reinforcement - being unable to state all categories
may have limited their chances of accurately stating the type that
was praised. With a fewermmber of categeries, the effect of the
vicarious praise may be stronger since a subject's attention is

more likely to be directed to the praised category of response;

and more subjects may be judged aware of the contingencies of
reinforcement because of less complex modelling stimuli.

Representation of cognitive skill. The purpose of the present

study was to show thc effects of vicarious reinforcement of cognitive
skill as exemplified by answering behaviours, This was achieved, but
as discussed above, the results may have bcen more conclusive had a
fewer number of categories of answers becn used. Additionally,
research using other representations of cognitive skill would be
necessary to add strength to the theory of vicarious reinforcement

of cognitive skill. The cognitive skill strengthened in the present

study is limited to that exemplified by answering behaviours.
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Frequency data. The data collected in the present investigation

were of a frequency nature, limiting thc statistical tests which could
be used to detect the experimental effect to nonparametric ones.
Stronger statistical tests can be used if data are ordinal, with a
ranking betwecn categorics; or interval, with equal scale ‘distance
between values which represent the manifcstations of the dependent
variables.

As suggested above, if different recpresentation of cognitive
skill are used or differcent classification schemes are used for answering
bechaviours, it would be advantageous if the data were ordinal or interval
in naturc. That is, the manifestations of cognitive skill would ideally
be on a scale from zero tc the total number of skills, with equal
distance between each of the skills, At the very least, the
manifestations of cognitive skill could be ranked from lowest to highest.
Had the Taxonomy becn a true hierarchy, it would have gone further
towards this condition than the Coding Schedule. With ordinal data,
matching a specific cognitive skill would be most desirable but moving
toward the cognitive skill would also be demonstrating a treatment
effect. With interval data, not only the relative direction of
movement, but the distance along the scale could be analyzed. More
powerful paramctric statistical procedures could then be used to

determine whether a treatment effect existed.

Implications for Further Rescarch

It can be seen from the prcceding discussion of results and
limitations that certain alterations of the precsent investigation
would add to the volume of research dealing with vicarious
reinfarcement, The f ollowing suggestions for furthering the
exploration of the vicarious reinforcement of cognitive skill are

now summarized:

1. The use of more natural classroom settings to show the
operation of vicarious reinforcers in classrooms is desirable,
This, of course, would not allow for close control of the model and
subject characteristics, but would illustrate the operation of
vicarious reinforcers in natural settings with many competing

stimuli,
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2. Investigations of specific characteristics of the
model and observers are desirable in order to explore more closely
the effects when using models and observers of both sexes and to
explore the effects of vicarious praise on subjects of different
ages. £dditional measures of observers' characteristics such as
dependency and extroversicn would add to the knowledge of types of
observers that arec likely to be influenced by vicarious praise,

3. Investigations of specific characteristics of the
modelling stimuli with sufficiently large samples to allow for a
more powerful tests are desirable. In this manncr the influence
of more intense praisc and different positivns of the praise could
be investigated in more detail. Additionally, different types of
potential reinforcers could be investigated.

4. Other representations of cognitive skill, including fewer
categories of answering behaviours, could be formulated to demonstrate
the generalized theory of vicarious reinforcerent. These
representations of cognitive skill could be arranged so they supply
interval data in order that more powerful statistical tests could

be used.

Sumnary of the Experiment

Because of the developmental nature of the study, a final
summary may help to provide a total picture of the experimental
portion of thec present investigation. The study was concerned with
effects of direct and vicarious reinforcers on cognitive skill
operationalized as specific answering behaviours. Bandursa's (1969)
description of reinforcement provided the main theoretical back-
ground.

Cognitive skill, exemplified by answering behaviours, was

dimensionalized by a modification of the Taxonomy of Educational

Objectives (Bloom, 1956). The modified classification scheme,
referred to as the Coding Schedule, had six categories of cognitive
skill as summarized below:

1. PFactualization - memorization

. Comprehension - infeerence

Understanding - inference plus support
Conjecture - speculation
Application/Usage - statements of effect
. Evaluation - judgmental statements

o F N
L]
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It was hypothesized that the praised category of answer
would be strengthened for both the participant (by direct
reinforcement) and the observer (by vicarious reinforcement).

Because of ths low operant level of some categories of
response from participants, and to allow for the manipulation
of the specific category of answer which was provided and praised,
a model was used., Additionally, the model was videotaped to
allow for the exact replication of the modelling stimuli for ecach
subject. The use of the model did not, however, allow for the
exploration of direct reinforcers since the model followed a
script giving predetermined responses.

The model and 53 subjects were fifth-form girls, aged
fifteen to sixteen years. After watching a videotape of a
nodel giving answers corresponding to all six categories of the
Coding Schedule, with no praise given for any category of answer,
a baseline measure of subjects' answering behaviour prior to the
experimental treatment was taken. In the treatments which
followed, each subject watched a model giving answers which
corresponded to each of the six catcgories of the Coding Schedule.
In these Treatment Videotapes, the model was praised for one
specific category of answer. The model's answers were all in
response to open-ended questions and were based on the content

of a £ilm, Reflections on Time (Encyclopaedia Britannica

Educational Corporation, 1970).

In order to detect a treatment effect, the bascline measure
(implying some preliminary measure of cognititve skill) was compared
to the measure taken after a subject watched the selective praise
of the model's answers on the Treatment Videotape. These measures
taken af'ter the Treatment Videotape were derived from open-cnded
questions., Subjects were asked one question to determine the
type of answer they gave to a question similar to that asked
of the model on the videotapes, (referred to as the Personal
Question), one question to determine the type of answer a subject
gave when answering for the model (referred to as the Empathetic
Question), and other questions to determine subjects' awareness

of the contingencies of reinforcement.
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The data were analyzed according to the exact probability

of subjects matching the category of answer that was praised on

the Treatment Videotapc and according to chi square analyses

where the cxact probabilitiecs could not be calculated.

In summary the results showed:

P,

Subjects gave answers of some categories more
of'ten than others when no praise was given to
the model.

The order of presentation of the model's answers
did not affect those of the subject.

Subjects matched the praised category of response
more often than expected by chance alonec.

Changes in intensity and position of praise did
not produce greater treatment effects.

Subjects both aware and unaware of the contingencies
of reinforcement were equally likely to match
the praised category of response.
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Short-Answer Completion Items Arrenged

According to Their Cognitive Level of

the Taxonomy of Educational Objectives

Level

ITtem

1. Knowledge

Does the film define time?

What are some of the rhythms and patterns of
tine that primitive man recognized?

What was the filmabout?

Name a clock of nature.

How is time explored on geological
explorations?

What evidence of tire is supplied by nature?

2, Comprehension,

Explain what is meant by "A tenth of a
second is a precious commodity."

What does this cross-section of a tree
say about the year carresponding to the
indicated ring?

Explain what is mecant by "The past and
present existing at the same time."
Give examples of objective time as indicated
by the film.

Give examples of geological time as
indicated by the film.

Give exanples of subjective time as
indicated by the film,

3. Application

If you were exploring a new land, how could
you determinc the age of the land?

Show how a day may seem long to one person
but short to another.

Apply the principles in the film to define
tine.

If there were no clocks around, how might
you determine the approximate time?

How could you use a tree to determine
samething about the year 19507

If you wanted to know the exact time, would
you consult a wristwatch, cesium clock or
sundial?
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Short-Answer Completion Items dont.

Level Iten

L, Analysis Identify scenes in thc film that illustrate
the importance of time in modern man's 1life.
Identifly scenes in the film that illustrate
the relativity of time.

Identifyy scenes in the film that illustrate
the constancy of time.

Identify seenes in the film that illustrate
nan's awarensess of time.

Breakdown the content of the film into its
main ideas.

Identify scenes and script of the film that
indicate the impoertance of time to earlier
primitive man,

- - R -

5. Synthesis Propose a statement about the end of time.
Propose a statement about why you think
time is an important phenomenon.

How could you plan an experiment to show
the relativity of time?

Propose a statement about the importance

of time in the life of an African tribesman.
How could you plan an experiment to show
the importance of time in modern man's life,
briefly?

How could you plan an experiment to show
the inconsistent quality of time?

cammmi s etuAeme ameiw e me s Teans  [eaTRAraemarermes e smma—.w = —

6. Evaluation Tvaluate the use of the flashback in the
film,

Ivaluate the effectiveness of the narration
of the film,

Evaluate the adequacy of geologieal
cxplorations for determining time.

Apply your own values to evaluate the film.
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Short-finswer Items as Originally
Assigned to Subjects

Subject 1.

1. Whidhis more accurate, a cesium clock or sundial?

2. Paraphrase the expression "The clock of time is wound but once."

3, Draw a graph to show man's place in the world of time.

4. Identify scencs in the film that illustrate the unknown qualities
of time.

5. Define time in your own words.

6. Evaluate the statement that "Time is as constant or variable as
one makes it."

Subject 2.

1. Does the film define time?

2. Explain what is meant by "A tenth of a second is a previous commedity."

3. If you were exploring a new land, how could you determine the age
of the land?

4. Identify scenes in the film that illustrate the impoartance of time
in modern man's life.

5. Propose a statement about the end of time.

6. Evaluate the use of the flashback in the film.

Subject 3.

1. Does the film define time?

2. Evaluate the statement "Time is as constant or variable as one
nakes it."

3. What does this cross-section of a tree say about the
year corresponding to the indicated ring?

L. Propose a statement about the end of time. «ﬁZ«/

5. If you were exploring a new land, how could you determine the age
of the land?

6. Identify scenes in the film that illustrate the rclativity of time.

Subject 4.

1. Explain what is meant by "The past and present existing at the

same time."

Evaluate the cffectiveness of the narration of the film.

Propose a statement about why you think time is an important
phenomenon.

Show how a day may seem long to one person but short to another.
Give examples of objective time as indicated by the film.

How could you plan an experinent to show the relativity of time.
Identify scenes in the film that illustrate the constancy of time.
Identify scenes in the film that illustrate man's awarcness of time.
Apply the principles in the film to define time.

Which is more accurate, a cesium clock or sundial?

What are some of the rhythms and patterns of time that primitive man
recognized?

12, Paraphrase "The clock of time is wound tut once."

Rl ENNO NN, Boy W N
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Short-Answer Items as Originally Assigned cont.

Subject 5.
1. Explain what is meant by "A tenth of a second is a precious commodity."
2. Identify scenes in the film that illustrate the unknown qualities
of time.
3. Evaluate the use of the flashbacks in the film.
L. How oculd you plan an experiment to show the importance of time
in modern man's life.
5. If there were no clocks aroaund, how might you determine the
approximate time?
6. What was the film about?
7. Break down the content of the film into its main ideas.
8. How could you use a tree to determine something abmut the year 19507
9. Name a clock of nature.
10. Propose a statement about the importance of time in the life of an
African tribesman.
11. Give examples of geological time as indicated by the film.
12. Apply your own values to evaluate the film.
13. Define time in your own words.
14.. Give examples of subjective time as indicated by the film.
15. How is time explored on geological exploratinns?
16. Evaluate the adequacy of geological explorations for determining time.
17. Draw a graph to show man's place in the world of time.
18. Identify scenes in the film that illustrate the importance of

time in modern man's life.

Subject 6.
1. What evidence of time is supplied by nature?
2. Explain what is meant by "i tenth of e second is a precious commodity."
3. If there were no nechanical clocks around, how might you determine
the approximate time?
L. ldentify a few of the scenes in the film that illustrate the
unknown gqualities of time.
5. Propose a statement about the importance of time in the life of
an fifrican tribesman or other primitivec man.
6. Apply your own values to evaluate the following statement:

Time is as constant or variable as one makes it.
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Short-answer Items as Originally Assigned cont.

Subject 7.

1. Name a clock of nature,

2. What was the film abcut, briefly?

3. What are some of the rhythms and patterms of time the primitive

man recognized?

4. Give examples of objective time as indicated by the film.

5. If you wanted to know the exact time, would you consult a

wristwatch, cesium clock or sundial?

6. ldentify a few of the scenes in the film that illustrate man's

awareness of time,

7. Propose an original statement about the possibility of the

end of time. -

8. Briefly, define time in your own words.

9. Apply your own values to evaluate the adequacy of geological

explorations for determining time.

Subject 8.

1. Which is more accurate, a cesium clock or sundial?

2, How is time explored on geological explorations?

3. Does the film define time?

4. Give examples of geological time as indicated by the film,

5. Explain what is meant by "The past and present existing at the

same time."

6. What does this cross-section of a tree say about the year

corresponding to the indicated ring? (%ééﬁ\

7. If you were exploring a new land, how could you Q@;gf'

determine the age of the land?

8. Draw a graph to show man's place in the world of time.

9. How could you use a tree to determine something about the year 19507
10. ldentify scenes in the film that illustrate the constancy of time.
11. Breakdown the content of the film into its main ideas.

12. Identify scenes and script o the film that indicate the importance
of time to eariier primitive man.

132. How could you plan an experiment to show the inconsistent quality
of time?

14. Briefly, propose a statement about why you think time is an
important phenomenon,

15. How could you plan an experiment to show the importance of time
in modern man's life, briefly?

16. Apply your own values to evaluate the film.

17. Apply your own values to evaluate the use of the black and white
flashback scenes in the film. .

18. Apply your own values to evaluate the effectiveness of the

narration of the film,
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Revised Short-Answer Test (Form 1)

1. Propose a statement about the

3. Give an example of the relativity
imnportance of time in the 1life of of time.
primitive man,

2. Briefly, plan an experiment to

L. Briefly, propose a statement about
show the importance of time in the constancy of time.
modern man's life.

1. Geology is to eons as

3. Give an example of how geological
is to hours. time might be used?

2. What does this cross-section of

L. What is meant by "Conquering
a tree say about the year time"?
corresponding to the indicated
ring?

1. Draw a graph to show man's place 3, What quality of time is
in the world of time.

exemplified by the fact that
5 minutes is too long for a
three-year-old to play a game,
but not long enough for a
thirteen-year-o0ld?

2. Primitive man was aware of time.

How was his awareness different
from ours?

L4, Drawing from the information

given in the film, how will the
Ifanawatu look in 2000 years?
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Revised Short-Answer Test (Form 1) cont.

1. The film makes certain assumptions 3., Identify scenes in the film that
about time. What are a few of illustrate the constancy of time.
these assumptions?

2. What was the aim or aims of the L., What is the relationship between
£ilm? objective and geological time?
1. What is Stonehenge? 3, What was the film about?
2, Name a clock of nature. L. How are time and motion related?
1. Evaluate, and support your 3. Evaluate, and support your
judgment, the appropriateness judgment, the value of time
of the film for generations telling devices for cultural
in 1000 years. groups within New Zealand.

2. How relevant (and why) is the film 4. Evaluate the statement: "I know
to an African tribesman? what time it is." Support your
answer.
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Revised Short-Answer Test (Form 2)

1. Evaluate, and support your judgment, 3. Evaluate, and support your
the appropriateness of the film

judgment, the value of time tell-
for generations in 1C00 years.

ing devices for cultural groups
within New 7ealand.

2. How relevent (and why) is the film
to an African tribesman?

L. Evaluate the statement: "I know

what time it is." Support your
answer.,

1. Propose a statement about the

. . . . 3. Give an example of the
importance of time in the life of relativity of tine
primitive man.

2. Briefly, plan an experiment to show ), Briefly, propose a statement
the importance of time in modern

about the constancy o time.
man's life.

1. Vhat is Stonehenge? 3. "hat was the film about?

2. Name a clock of nature.

L. How are time and motion
related?
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Revised Short-Answer Test (Form 2) cont.

The film makes certain assumptions

about time. What are a few of
these assumptions?

What was the aim or aims of the
£i1n?

Geology is to eons as

is to hours.

What does this cross~section of
a tree say about the year
corresponding to the indicated
ring?

Draw a graph to shew man's place
in the world of tinme.

Primitive man was aware of time.
How was his awareness different
from ours?

3, ldentify scenes in the film that
illustrate the constancy of time.

L4, What is the relationship between
objective and geological time?

3. Give an example of how
geological time might be used.

L. ¥hat is meant by "conquering
time"?

3. What quality of time is
exemplified by the fact that
5 minutes is too long for a
three-year-old to play a game,
but not long enaugh for a
thirteen-year-014?

4. Drawing from the inf armation
given in the film, how will
the Manawatu look in 2000 years?
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Revised Short-Answer Test (Form 3)

1. What is Stonehenge? 3. What was the film abaut?

2, Name a clock of nature, 4. How are time and motion related?

1. The film makes certain assumptions

about time. What are a few of 3 Tgentify scenes in the film that
these assumptions,

illustrate the constancy of time,

2. YThat was the aim or aims of the

L. What is the relationship between
£ilm?

objective and geological time?

1. Geology is to eons as

3. Give an example of how geological
is to hours.

time might be used?

2. What does this cross-section of
a tree say about the year
corresponding to the indicated

ring?

4. What is meant by "conquering
time"?
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Revised Short-Answer Test (Form 3) cent.

1. Propose a statement about the 3. Give an example of the relativity
importance of time in the life of time.
of primitive man.

2. Briefly, plan an experiment L. Briefly, propose a statement
to show the importance of time about the constancy of time.
in modern man's life.

1. Evaluate, and support your 3. Bvaluate, and support your judgment,
Jjudgment, the appropriateness the value of time telling devices
of the film for generations for cultural groups within New
in 1000 years. Zealand.

2. How relevant (and vhy) is the 4. Evaluate the statement: "I know
film to an African tribesman? what time is." Support your

answer.

1. Draw a graph to show man's place 3. What quality of time is
in the world of time. exemplified by the fact that 5
minutes is too long for a three-
year-old to play a game, but not
long enough for a thirteen-year-
0ld?

2. Primitive man was aware of time. 4. Drawing fra» the information
How was his awareness different given in the film, how will the
from ours? Manawatu look in 2000 years?
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Revised Short-Answer Test (Form L)

1. Geology is to eonz as__

oo 3. Give an example of how
is to hours.

geological time might be used.

2. What does this cross-section of

4. What is meant by "conquering
a tree say about the year time"?
carresponding to the indicated
ring?

1. The film makes certain assumptions
abaut time.

What £ £ 3. Identify scenes in the film
ot aoi s HiSH G that illustrate the constancy of
these assumptions? T

2. What was the aim or aims of the L4, What is the relationship between
£ilm?

objectives and geological time®?

1. Propose a statement about the

3. Give an example of the
importance of time in the life of relativity of time.
primitive man.

2. Briefly, plan an experiment to

L4 .Briefly, propose a statement about
sh ow the importance of time in the constancy of time.
modern man's life.
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Revised Short-Answer Test (Form 4) cont,

1. What is Stonehenge? 3. What was the film about?

2. Name a clock of nature. 4, How are time and motion related®

1. Draw a graph to show man's place 3. What quality of time is
in the world of time. exemplified by the fact that
5 minutes is too long for a
three-year-old to play a game,
but not long enough for a
thirteen-year-o01ld?

2. Primitive man was aware of time.
How was hic awareness different
from ours?
L. Drawing from the information
given in the film, how will the
Manawatu look in 2000 years?

1. Evaluate, and suppart your
judgment, the appropriateness

f the film f ti
gn 1080 ;ezrsor S 3. Evaluate, and support your

judgment, the value of time
telling devices for cultural
griups within New Zealand.

2. How relevant (and why) is the

film t Afri trib ?
e R TR B .., Evaluate the statement: "I know

what time it is." Support
your answer.
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Revised Short-Answer Test (Form 5)

1. Draw a graph to show man's place in 3. What quality of time is

the world of time.

2. Primitive man was aware of time ,How

was his awareness dif'ferent from
ours?

1. The film makes certain assumptions
about time. What are a few of
these assumptions?

2. What was the aim or aims of the
£ilm?

1. Evaluate, and support your
judgment, the appropriateness
of the film for generations in
1000 years.

2. How relevant (and why) is the
film to an African tribesman?

L.

L.

3.

exemplified by the fact that
5 minutes is too long for a
three-year-old to play a game,
but not long enamugh for a
thirteen-year-o01ld?

Drawing fran the information
given in the film, how will

the Manawatu look in 2000
years?

Identify scenes in the film
that illustrate the constancy
of time.

What is the relationship
between objective and
geological time?

Evaluate, and support your
judgment, the value of time
telling deviges for cultural
groups within New Zealand.

Evaluate the statement-:

"] know what time it is."

Support your answer.




1.

164

Revised Short-Answer Test (Form 5) cont.

Propose a statement about the
importance of time in the life
of primitive man.

Briefly, plan an experiment to
show the importance of time in
modern man's life.

What is Stonehenge?

Name a clock of nature.

Geolozy is to eons as
is to hours.

L s e ——

What does this cross-section
of a tree say about the year
carresponding to the indicated

ring?

3.

Give an example of the relativity
of time.

Briefly, propose a statement
about the constancy of time.

What was the film about?

How are time and motion related?

Give an example of how
geological time might be used?

What is meant by "conquering
tie"?
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Revised Short-Answer Test (Form 6)

1. The film makes certain assumptions 3, Identify scenes in the film
about time. What are a few of these that illustrate the constancy
assumptions? of time.

What was the aim or aims of the L4, What is the relationship
film?

between objective and
geological time?

Evaluate, and suppart your

3. Evaluate, and support your
judgment, the appropriateness judgment, the value of time
of the film for generaticns telling devices for cultural
in 1000 years.

groups within New Zealand.

How relevant (and why) is the film 4. Evaluate the statement: "I know
to an African tribesman?

what time it is." Support your
answer.,

1. Geology is to eons as 3. Give an example of how
is to hours.

geological time might be used?

2. What does this cross-section of 4. What is meant by "conquering
a tree say about the year

time"?
corresponding to the indicated
ring?
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Revised Short-Answer Test (Form 6) cont.

Propose a statement about the

importance of time in the life of

primitive man.

Briefly, plan an experiment to show
the importance of time in modern man'

life,

Draw a graph to show man's place
in the world of time.

Primitive man was aware of time.
How was his awareness different
from ours?

What is Stonehenge?

Name a clock of nature.

=]
>

k.

3. Give an example of the relativity
af’ time.

Briefly, propoSsea statement
about the constancy of time.

3. What quality of time is

exemplified by the fact that
5 minutes is too long far a
three-year-old to play a game,
but not long enough for a
thirteen-year-o0ld?

Drawing from the infarmation
given in the film, how will the
Manawatu look in 2000 years?

3, What was the film abaut®?

How are time and motion
related?
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Multiple-Choice Test (Form 1)

CIRCLE THE LETTER IN FRONT OF THE BEST ANS'/ER,

1. Which of the following best describes Stonehenge?

a. An early calendar

b. An early clock

c. An ancient sundial

d. An ancient superstition

2. Which statement of relationship is true?

a, Time and movement are the same
b. Time and movement are unrelated
c. Time and movement oppose each other
d. Time and movement define each other

3. Which of the following best describes how time is explored
geologically?

a. Sand is poured from one container to another

b. Tree trunks are cut crosswise and the age is determined by
the number of rings seen in the section

c. Pendulums determine the exact time of the earth's rotation

d. Rocks and fossils are used to determine the age of formations

4. Which term does not belong?

a. Pocket sundial
b. Cesium clock
c. Hourglass

d. Tree rings

5. Geology is to eons as __ ___is to hours.

a, Minutes
b. Primitive man

c. Rhythms
d. Clock

6. Which of the following best describes what was mcant by,
"The past and present existing at the same time."?

a. The old light of Adromeda illuminates our earth today
b. Remains of the past are still evident today

c. Grandparents and grandchildren exist at the same time
d. 0l1d rocks determine the age of the present

7. In view of the ideas presented, which of the following would
hold true?

a. Primitive man did not need objective time periods

b. Primitive man was unaware of the passage of time

c. Primitive man could predict seasons with the aid of Stonehenge

d. Primitive man was aware of only short time spans, like day
and night
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Multiple-Choice Test (Form 1) cont.

8. If a youngster approached and asked, "What is time?", the writer

10.

1.

12.

of the fi

a. It is
b. it is

1m would say:
life
an unimportant phenomenon

c. It is a river that flows continuously

d. It is

Thich of
in the wo

something that is difficult to define

the following graphs most accurately show man's place
rld of time?

"V

" Tl s

c. 5{7//2%%7/:/};‘;1_ | Time before the

o

arrival of man

T

Thich of
by the fi

a. Time i
b. Time i
o, Time i
d. Time i

“hich of

a. Object
b. Blashb

Time after the
arrival of man

the following is not an assumption made
1m?

s constant
s variable
s defined

s important

the following best describes the film?

ive and geological time are examined
acks are used to explore time

c. The Grand Canyon is a key to the past
d. Uses of Stonehenge are examined

"hich of

a. Scenes
b. Scenes
c. Scenes
d. Scenes

the follovd ng scenes illustrate the constancy of time?

of ancient relics and remains

of tree rings being analyzed

of clocks, sundials and hourglasses
of primitive man

SUPPLY SHORT ANSERS FOR THE FOLLOTIN% CUESTIONS.

13. How could you plan an experiment to show the importance of time in
modern man's life, briefly.
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16.

17.

18.
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Multiple-Choice Test (Form 1) cont.

Briefly, propose a statement about why you think time is an
important phenomenon,

Propose an original statement about the possibility of the
end of time.

Apply your own values and evaluate the film.

Apply your own values to evaluate the use of the black and white
flashback scenes in the film,

Apply your own values to evaluate the effectiveness of the narration
of the film,
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Multiple~Choice Test (Form 2)

CIRCLE THE LETT®R IN FRONT COF TH: BEST ANSER.

1.

Which is more accurate?

a. A sundial

b. A cesium clock

c. An hourglass

d. A self-winding watch

Phich of the following best describes how time is explored
geologically?

a. Sand is poured from one container to another

b. Tree trunks are cut crosswise and the age is determined by the
number of rings seen in the section

c. Pendulums determine the exact time of the earth's rotation

d. Rocks and fossils are used to determine the age of the formation.

Vhich is the definition of time given by the film?

a. Time is an interval between two events

b. Time is not defined

c. Time is a phenomenon which governs our lives

d. Time is a fluid which flows continuously anéd constantly

‘“hich of the following is not an example of objective time?

a. Sun time

b. Clock time

c. Cycles of the moon
d. Lifetime

“hich of the following best describes what was meant by : "The
past and present existing at the samc time."?

a. The old light of Adromeda illuminates our carth today
b. Remains of the past are still evident today
c. Grandparcnts and grandchildren exist at the same time
de. 0l1ld rocks determine the age of the present.

That does this cross-section of a tree say abwut the year corresponding
to the indicated ring?

a. It was a cold year
b. It was a hot year
c. It was a wet ycar
d. It was a dry year

If you were exploring a new land, how could you best determine
the age of the land?

a. By determining the age of demolished constructions

b. By counting tree. rings

c. By looking at the remains of past civilizations

d. By determining the age of rocks
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Multiple-Choice Test (Form 2) cont.

Which of the following graphs most accuratcly shows man's
place in thc world of time?

A Eﬁ/;A -

Y:
' ; ' LI IS 7 /c/ /,.(
§ E_//é%?/%/}/ -/i’}’%/"’f"/ f////4 . Ti;fe/b/;f/i/g the

C. i/_’//ﬂf//&/?/ arrival of man

S o

¢ {/lzﬁ//{/f/////// A/ Til; T

arrival of man

If there were no mechanical cloeks around, how might you best
determinc thc approximate hour?

a. By examining a trce trunk
b. By gcological explorations
c. By loocking at Stonehenge
d. By looking at thc sun

Which of the following scenes illustrate the constanoy of time?

a. Scenes of ancient relics and rcmains

b. Scenes of tree rings being analyzed

c. Scenes of cloegks, sundials and hourglasses
d. Scenes of primitive man

"Thich of the following is not onc of the main ideas presented in
the film?

a. Geological time is used as a clue to thc age of the universe
b. Stonehenge was used to tell the time of day

c. Man attempts to order and measure time

d. Time is both constant and variable

%hich of the following scenes and script indicate the importance
of time to early man?

a., A cross-section of a tree
b. The geological exploration
c. Stonchenge

d. The swinging pendulum

SUPPLY SHORT ANSYERS TOR THE FOLLOFING QUESTLONS
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How could you plan an experiment to show the importance of time
in modern man's like, brietly.
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Briefly, proposec a statement about why you think time is
an important phenomenon,

Propose an original statement about thc possibility of the
cnd of time.

Apply your own velues and evaluate the film.

Apply your own values to evaluate the use of the black and
white flashback scenes in the film.

Apply your own values to evaluate the effectiveness of the
narration of the film,




Oral Test - Shggt Form 1

What evidence of time is supplied by nature?

Explain what the film meant by "A tenth of a second is a
precious cammodity."

How could you use a tree to determine something about the
year 19507

Identify a scenc or bit of script that illustrates the
unknown qualitics of time.

Propose a statement about thc importance of time in the
life of primitive man.

Apply your own walues to evaluate the following statement:
It is impossible to conquer time.

Q;al Test - Short Forg_g

What are some of the rhythms and patterns of time that
primitive man rccognized?

Give examples of geological time as indicated by the film.

173

If you wanted to know the exact tims, what type of clock would

you consult?

Identify a few of the scenes in the film that illustrate man's

awarencss of time.

Briefly, define time in your own words.

Apply your own values to evaluate the adcquacy of geological

explorations for determining time.
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Oral Test — Long Form 1

What evidence of time is supplied by nature?
What was the most accurate clock mentioned in the film?

Explain what the film meant by "A tenth of a second is a
precious commodity.,®

Give an example of objective time.

Haw could you usec a trec to determine som:thing abait the year

19507

If you were exploring a new land, how could you best dctermine
the age of the 1and?

Identiflyy a scene or bit of script that illustrates the unknown
qualitics of time.

What were the main ideas presented in the film?
Plan an experiment to show the inconsistent quality of time.

Briefly, propose a statement about why you think time is an
important phenomcnon.

Apply your own values tec evaluatc the following statcment:
It is impossible to conquer time.

Apply your own values to cvaluate the use of the black and
white flashback scencs in the film.,

Oral Tcst - Long Form 2

That are some of the rhythms and patterns of time that primitive
man recognized?

What is the definition of time given by the £ilm?

Give an example of geological time,

What is mcant by "The past and present existing at the samc time."?
What would the writer of the film say if a child asked "What is time?'"?

If there were no mechanical clocks around, how might you determine
the approximate hour?

Identify a few scenes in the film that illustrate man's awareness
of time.

Identify a scone that illustrates the importance of time to
primitive man.

Briefly, define time in your own words.

Propose an original statement abmut the possibility of the end of
time.

Apply your own valucs to evaluate the adequacy of geological
exploraticns for determining time.

Apply your own values to evaluate the effectiveness of the
narration of the film,
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APPENDIX B

Transeript of Open-Ended Questioning
of One Subject
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Transcript

nvestigator

I
Subject

Would you tell us about the film

Dc you want my fccelings or what it was about

I want you to tell meyour feelings

It just posed a gquestion - what's about time - it's all it posed
but it didn't tell anybody anything. It aidn't change or do
anything or alter any knowledge anybody has. It just posed a
quecstion

What did they have to consider from time to time. Obviocusly it's
gouing to be a trap to givc a leading question, It's your choice

now - to sec where we're going if thcse problems ... let's talke...

You said that it didn't really tell you anything - did you know it all?

It didn't tell anything - except it did tell me - I didn't realize
that moistures madc rings on a tree widen - no, it didn't really
tell me anything about the main thing it was about, time.
Nevertheless, were ycu able tc make up your mind at all - were

you able to draw any conclusions about it

Conclusions about what?

. Well, you said thc main theme was ... thc main question was

the time

mMmmmn

0.K., were you able to draw any conclusions?

Well, I don't think there is anamswer to that

Do you think the film was trying to suggest there was an aswer
No, I think it was that it just tried to make people think - to
see if they can comec up with an answer - if they can come up with
an answer thcy know what the meaning is

If it was trying to make people think how did it do it

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 - stonc 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,
very mysteriously.

Why was it putting together so many different bits of information
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Transcript cont.

Kind of - to thc cvolution of man's thoughts of time, I would think.
Uh, if somebody asked you the question 'what is time', what would

you say

Well, thet I don't think it is anything as we know it. It is
nothing soli¢ and it's not really a thought but somec people I suppose,

would classify it as thought, but I couldn't.

But yet we use thce word - we talk about time

Yes

So it presumably has some meaning

Mn - it's - I suppese in the way people use it as their overall view
of time, history to man - right before Christ, right up to now and
future. It's just a way of saying everythihg - I don't know - all
times -~ thet's wrong isn't it - it's kind of dates of time, and it's
saying all thesc dates - it sounds weird but if ... I don't know what
I'1l say becausc cven though people do use the word time, I think it
is just a word - it's kind of got a meaning but it's just a meaning
that nobody can put into words - they just know what it is

Tcll me, what way did the film try to get at thc meening

Not just time - it was trying to make pcople not think of time - as
just what you know how your watch - what the date is ...

How did it do that

How did the film do that?

Yes

It showed all sorts of the things - natural things of time, man's
thoughts of tine and cverything - just time

For example

The Grand Canyon, pictures of the Grand Canyon and trees and every-
thing that's happened through time - bits of nature

What'll we ask her

I don't know that - I know quite what I was going ...

It's almost unavoidable - the question docsn't mean anything, does it.
Now tcll me about what's going on afterwards

Did you undcrstand the narration of it - was it clear enough - you
tell what hc was saying

I had to really listen hard to it you know I understood it

Di@ you understand all the ideas that werc generated ... all the

‘words that were used

Yes

What's millennium
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Transcript cont.

That's Stonehenge

Pardon - Stonchenge - I don't know either

You don't

No, I don'tthink so., 1 might know it by anothecr word - I don't mind...
Not that word you wouldn't - I am surprised, that you should know.
‘Would you like to ask some of the factual, some of the questions you
have.

Yeah, I could- terribly organised - I hops it's coming out on the
tape all right. Of course now I've got to pick these out becausc they
were based on both parts - 0.K. Leslie here goes

Here are some question. Vhat cvidencc of time is supplied by nature?
That rock formations, the way -~ all the stuff that is formed, the rock
and things is laid down in .... because that just couldn't happen

at the snap of your fingers, and the tees

Do you mean just nature

Yes

What was the most accurate clock mentioned in the f£ilm?

Oh that - I've forgotten the name of it - that one that never loses

a second - it's same great computer like thing - I ean't think

How did it measure time - do you know - I mean anything that measurcs
timc has to have some sort of a reference - do you know what I mean
Oh yes - you mean like the sundial nceds thc sun as a reference

Yes - what was the mechanism in this clock?

I know it..

0.K. never mind

What did the film incan by the statement "a tenth of a second is =
precious commodity''

Becausc that tenth of a second will never be there again - you just
can't - you can't re-live something that happcned a tenth of a
second ago

0.K. Do you remenber ... the film clip that was showing whenever
that came on

No, short memory - eh?

It was the race that happenecd

Oh, yes -

I watched it too many times

That could be an occupational hazard

Yes, because to me that was perfectly obvious
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Transcript cont.

Can you identify any scene or bit of script that illustrates the
unknown quantities of time?

Oh yes the very beginnins - you know there was a kind of pink sunrise
I don't know how that's an unknown quality - unknown qualities.

Can you re-phrase that question a bit.

No, your answer was quitc adequate. I'm surc I can't think of any
better .... just the sheer vastness

Oh yes - and that one of overall motion cr something - it had the
blue sky and it looked as though it was .... and it was a speed-up
film of clouds moving

That's it - what were the main ideas presented in that film clip

You know it's just a question, you know - what's time - kind of what
man has done to time and how man thinks he has conquered time, you
know, like watches and that kind of stuff - what nature's kind of
time - what nature has done

"hat did you think of the black and white sections - the flashbacks
Oh yes - L thought that was good because I think that was Kennedy
making the speech, wasn't it. One of the Kennedys I suppose it
would have been fairly modern for that kind of film and - but it was
a shame it wasn't right up to the minute - that's what I thought

was unfair it should have been Nixon or something you know

He was in there

Yeah, I know, I saw hisz big nose somewhere

I wasn't sure if it was him or Johnson. I think ...

Why did you think it was good then?

I like the way that it kept talking and what was it saying?

He said that before he started speaking the film said something that
I thought the whole way through - those flashbacks. I've forgotten
it now. You know, and T was thinking about that during the flash-
backs and seeing how right it was - you know - that point it showed
thos e flashbacks

But you don't remember what they were

No - great memory

Can you work it out from the flashbacks

I remember what it was - can man ever conquer time - you know - or

make time go backwards
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Transcript cont.

How did you come to that - where ...

I remember

You just remember of you started to work it out backwards

Bit of both I think because I started remembering that one kind

of poor man at the very end - he was in colour and that ...

"That did you think the writer of the film would say if somebody
asked him 'what is time'

I think he'd say something like ... Something unpredictable or
something unconceivable or something

Why

I don't know - because that - it Gidn't say what time was - it
didn't say what time was and I don't think anybody - and I still don't
think anybody can because I don't think you can give it precise right-
on definition even in his own plan, I dm't

Could you pick out some scenes in the film that illustrates man's
awareness of time.

Oh yes, those high stone things - I didn't realise this but he said
something that man did it to make the season or something so that
each day of each year or some day of each year the sun came up just
in the niche of that - that's show the pre-historic, whatever that
means

That was Stonchenge

Was it - you're fussy

Could you define time in your own words

Well, he kind of - did

No, can you

You did ask me to do that, no I can't

What are some of the rhythms and patterns of time that primitive man
recognized

Seasons - the moun phases - the position of the sun through the sky
something to do with the stars - you know - different positions

Day and night, perhaps

That's obvious - even I notice that

I've gone through all the questions

Forgetting that you have seen the picture - if somebody then said to

you - what's time - how would you answer
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Transcript cont.

I'd probably think about it for a while - I don't know - I still
think I'd cane to the same conclusion that I couldn't define it or
I don't know - maybe I would - could say - I could have said so last
year something - that's history - it's present - it's past and the
future,

Do you think that would satisfactorily explain the bechaviour of two
people when one says 'what's the time' and the other one says...
That's the time - it's not 'what's time', they arc completely
different gquestions

Are they ...,

Yes

What's the difference

What's the time - is saying what is thc time at this moment ar what
is the marked time that man has come to recognize - that's what he's
saying

I sce - what's the other one

It's just what is time - what is time - throughout history - in the
future - every time

0.K. thanks - this is going to make intecresting listening I think
I'1l tell you what we're after then - I'd like to discuss it with
you. People think in different ways about different things, now
what we're after is trying to get ....(telephone break)

eeee See it 3 or 4 times I guess, it's so long

We're after trying to get the different ways in which people think -
were you conscious when we were asking you questions of having to
think in different ways at all.

Oh yes - cause you've done nothing - it was fairly obvious that you
just weren't prepared for - what I was answering so you thought
that I would - you were thinking of your own answers really - what
your answer was, I would think.

That's a very reasonable analysis but 4t doesn't actually answer my
question which was - were you conscious of thinking differing kinds
of answers that you were giving me

Me thinking different kinds

Yes, were you conscious of the fact that the kinds of answers that
you gave differed - because they did from time to time

Not really, it sounds goofy but I don't think I did
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Transcript cont.

No you are not making a julgment about them but you are not aware of
the fact that they were different kinds of answers for instance,
sometimes you gave bits of information that you saw in the film

Oh yes - 1 gave different bits of information that came out of the
analysis, in others 1 gave my opinion

0.K.

Hang on - other people's opinion or kind of tried to give other
people's opinion

Did you have difficulty with the kind of questions we asked you
One of the onecs you asked me at the beginning - I think it was

Is that when you were giving the stall about what do I mean by

the question

Yes and there was one question that I asked you to re-phrase that I
didn't - you didn't rc-phrase

Why did you do that

I don't know but I don't think I really understood or didn't
understand the wording or I...

Did it

I was thinking diffcrently than I thought the way that you were
thinking

Did it have anything to do with your thinking abomut what kind of
answer we might like to get

I really don't think so. I was trying to baffle you actually

All right - let's stop - let's have a little conference

You saw the film. “hat do you think you could do now that you have
seen the film.

eess What you mean

Can you usc it - you just had a 7 minute experience with a film -

can you use it

Maybe I can - you know - some of the facts about that clock that never
loses time and the actual - kind of the world - I don't know what

the word is - the sun and everything the years lose 3 seconds so

many years and all that stuff about the stone age man. Maybe I can
use that for something but I don't know - maybe I can think about it

now,
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Transcript cont.

Is therc some way now that if you wanted to find something out about
the weather of a particular year or the climatc - the weather and the
climates of a particular year, like the humidity in that - year,
would you be ablc to do that now.

Not more casily than 1 could before I don't think., Did I miss
something?

No, you have already told me that - I just ...

Here again, I'm very conscious of the fact that the question give it
away. Can you use it - that's sort of saying - does it makec sense to
ask you a question about using. Now I think that your answer says -
I can't use it - but it is also an answer - it says 'Yes I know what
your question is' so now are we after - and I can see how one could
easily get entranced by the truth value of the answer - you would be
worried about whether it is right or wrong and it is really inecidental
to our purposes I think - don't you

The rightness or the wrongness

The other think that I was conscious of too - and that was that - how
much are we testing recall. In part we are sort of using the whole
thing as a projected device - aren't we - a 7 minute projected -
projection picture - and the extent of which the answers depend on
recall will, in fact, effect the answers - it hasn't been a problem
with this though.

But to aiswer any of the categories of questions is there - there's
got to be a certain amount of recall

I expect

I couldn't be ... very much. You have to think before it clicks over
- ask about the question ... I think about ... and then suddemly
remember it because of just ... a certain picture that was fairly
relevant.

The application bothers me a bit because it implies that she'll be
given some kind of generalization to go from so that it's implicit..
and that's one <'m not sure that it comes out or perhaps looking at
the transcript latcr. Wecll, for instancc, whenever we asked her what
the writer of the film would say about 'what's time' she would be
replying something that she knew thet the film had =aid or had not
said about time. Synthesis - I think that that one came out pretty

well, because obviously that she was synthesising cevaluation and
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Transcript cont.

analysis but once again I couldn't pinpoint really where those

things were but the analysis... Maybe it......the terms.

1.2 Broken them dovm - I'm sure.
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Taxonomy as First Used to Classify Original
Form of Responses to Open-ended Qucstions

KNCWYLEDGE

- The subject recalls facts and definitions, with minor alterations.

- The subject recognized information.

- The subject reproduces, with little or no change, what was presented.

- The subject recalls specifics, generalizations, methods, processes,
pattern, structure, or setting.

C OMPREHENSI ON
- The subject changcs informmation into a different symbolic form or language.
- The subject paraphrases material or states in a different form.
- The subject performs in such a way that it is clear he knows what is
being communicated.
- The subject explains or summarized a communication using a reordering,
rearrangement or new view of the material.

APPLICATI ON

- The subject uses abstractions in particular and concrete situations.
The abstractions might be general ideas, rules of procedure, generalized
method, pripciples or theories.

- The subject uses 2 method, rule, or principle to solve a new problem.

- The subject solves a lifelike problem that requires the identification
of the issue and the sclection and use of appropriate generalizations.

ANALYSIS

- The subject breaks down a communication into its constituent elements.
The analysis is intended to clarify the communication, indicate how the
communication is organized, the way in which it manages to convey its
effects, and/or its basis and management.

- The subject identifies elements in a communicati in.

- The subject identifies unstated assumptions in a communication.

- The subject points out interrelationships among the ideas presented.

- The subject identifies structural parts of the whole.

SYNTHESIS

— The subject puts together elements and parts to form a whole. The
pattern or structure of the whole was not clearly there before.

- The subject develops a comrmunication where he attempts to convey ideas,
feelings and/or experiences.

- The subject develops a plan of work, or proposes ways of testing hypotheses.
The subject develops a set of abstract relations in arder to explain ar
classify particular data.

— The subject solves a problem or offers a communication that requires
original, creative thinking.

- The subject must design and create an original product.

EVALUATI ON
- The subject offers judgments about the value of material and methods for
given purposes. The Jjudgments may be quantitative ani/or qualitative,
- The subject judges the accuracy of a communication from such evidence
as logical accuracy and consistency.
- The subject sets up appropriate standards or value and determines how
closely they are met.
-~ The subject judges good or bad, right or wrong accarding to standards
he designates.
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Taxonomy as Used to Classify

Standardized Responses to Upen-cnded Questions

KNOWLEDGE :

C OMPREHENSION:

ANALYSIS:

SYNTHESIS :

APPLICATICN:

EVALUATION:

Statement of elements or components.

Statement of elements or components +
Implied relations or meaning.

Stat:ment of elements or components +
Implicd relations or meaning +
Progressive reduction.

Stated or implied elements or components +
Implied relaticns or meanings +
Progressive production.

KNOWLEDGE, COMPREHENSION, ANALYSIS OR SYNTHESIS + use.

KNOYLEDGE, COMPREHENSI ON, ANALYSIS OR SYNTHESIS
+ valuing.
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Taxonomy as Used by Twenty Untrained
Judges to Classify Ten Responses

KNOVLEDGE - Knowledge, as defined here, involves the recall of
specifiics and universals, the rcecall of methods and processes, or
the recall of a pattern, structure, or sectting. For measurement
purpeses, the recall situation involves little more than bringing

to mind the appropriste material. Although some alteration of

the material may be required, this is a rclatively minor part of

the task. The knowledge statements emphasize most the psychological
processes of remembering. The process of relating is also involved
in that a knowledge test situation requires the organization and
reorganization of a problem such that it will furnish the appropriate
signals and cues for the information and knowledge the individual
possesses. To use an analogy, if one thinks of the mind as a file,
the problem in a knowledge test situation is that of f£inding in the
problem or task the appropriate signals, cues and clues which will
most effectively bring out whatever knowledge is filed or stored.

COMPREHENSION - This represents the lowest level of understanding.
It refers to a type of understanding or apprehension such that the
individual knows what is being comnunicated and can make use of the
material or idea being communicated without necessarily relating it
to other material or seeing its fullest implications. Included in
this is the translation, interpretation and/or extrapolation of
material.

APPLICATICN - The use of abstractions in particular and concrete
situations. The abstractions may be in the form of general ideas,
rules of procedures, or generalized methods. The abstractions

may also be technical principles, idecas, and thcories which must be

remembered and applied.

ANALYSIS - The breakdown of a communication into its constituent
elements or parts such that the relative hierarchy of ideas is made
clear and/or the relations between the ideas expressed are madc
explicit, 3uch analyses are intended to clarify the communication,

to indicate how the communication is organized, and the way in which

it managed to convey its effects, as well as its basis and arrangement.

SYNTHESIS - The pulting togethcr of elements and parts so as to form
a whole, This involves the process of working with pieces, parts,
elements, etc., and arranging and combining them in such a way as to
constitute a pattern or structure not clearly there before. It can
be the production of a plan, a proposed sct of operations or the
production of a unique communication.

EVALUATION - Judgments about the value of material and methods for
given purposcs. fuantitative and qualitative judgments about the
extent to which material and methods satisfy criteria. Use of a
standard of appraisal. The criteria may be those determined by the
respondent or those given to him.
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Coding Schedule as First Formulated

FACTUALIZATION - A Factualization response, as dcfined here, involves
the memorization or recall or facts and processes. [No inferences are
made. Cue words include:

That, 2s in "I saw that the carvas . . . . "

COMPREHENSION ~ A comprehension response goes beyoni what is factually
presented and involves inference or intent. "It was trying to give
examples of. . . ." and "The main idea of thc poem was to. . . ." are
examples of intent statements.

Cue words include:

How, as in "It showed how poor pcople live."
Aim to, as in "Thc story aimed to change my feelings."

UNDERSTAND NG - An Understanding response involves an inference plus

a reason for the inference as support.
Cue words include:

Because, as in "They went inside because of the rain."

Therefore, as in "The trec lookcd old, therefore it was cut down."
In “order to, as in "He went away in order to make them angry."

By, as in "By talking abwut the weather, I felt cold."

CONJECTURE - A Conjecturc response, as defined here, involves a
speculation.,
Cue words include:

If, as in "If the earth were flat . . . ."
I think, as in "I think he meant . . . ."

Note: The if of an if-statement is not necessarily positioned at the
beginning of 2 response and, an I think must be followed by a
speculation or nonrecall statement to be classed here.

APPLICATION/USAGE - An Application/Usage response involves the use or
effect of smething. It can be stated or implied statements of use or
ed'fect.

Cue words include:

Use, as in "I can use this to . . . ."

Made, as in "It made me feel sick."

Do, as in "It did change the temperature."

"Inplled"_gg, as in "It changed the temperature." and
"I understand the poen.”

EVALUATION - This involves a statement of value. A statement containing
any mention of value is classed here if it is not specifically recall.
Manneristic statements of how things are done are also classed here,

Cue words include:

Enjogy, as in "I enjoyed that."

Important, as in "School is of great impartance."

To need, aa in "It needs more light."

Quickly, as in "It was donc quickly." (This tells in what "manner!)
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Examples of Responses in Each Category
of the Coding Schedule

FACTUALIZATICN

- It was showing the Grand Canyon, trees and bits of naturec that have
happemed through time.

- It was showing evidence of time through nature, like rock farmetions.

- It was about time.

- It was saying that we can't use the rotation of the earth to measure
time any more.

COMPREHENSION

- It was assuming that time is measurable, men can't control it and man
has been awarec of it since primitive days.

- It was trying to show time as a mystery.

UNDERSTANDING

- It was illustrating the unknown qualities of time by showing the pink
sunrise and the overall motion of clouds.

- It was illustrating primitive man's awarcness of time by showing
Stonshenge.

CONJECTURE

- It was about motion and time, I think that to have motion you have to
have time, but you don't necessarily need motion for time.

- It was presumably a universal film, but I think an African tribesman
would be puzzled by the whole thing.

- It was about how we are guided by time, I think 1life must have been
more relaxed when we didn't have watches and clocks.

APPLICATION/USAGE
- It was helping mc think about the end of time.

EVALUATION

- It was hard to understand.

-~ It was good and fast moving

- It was intercsting and enjoyable to watch the black and white
section,
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Final Form of the Coding Schedule

FACTUALIZATION - A Tactualization response, as defined here, involves
the memorization or recall of facts and processes. No inferences

are made., This type of responce is often subsumed in other
categories,

That, as in “I saw that the car was . . ."
"It showed that. . ."

COMPREHENSION - A “omprehension response goes beyond what is factually
presented and involves inference or intent. "It was trying to show
some of the . . ." and "The main idea of thc poem was to. . ." are
examples of intent statocments.

Cue words include:

How, as in “lt showed how poor people live."
Alm to, as in "The story aimed to change my feelings."

UNDERSTANDING - An Understanding response involves an inference plus
a reason for the inference as support.
Cue words include:

Because, as in "They went inside because of the rain."

Therefore, as in "The tree looked old, therefore it was cut down."
In order to, as in "He went away in order to make them angry.”

By, as in "By talking about the weather, I felt cold.

CONJECTURE - A Conjecture response, as defined herc involves a
speculation.
Cue words include:

If, as in "If the earth werc flat. . ."
I think, as in "I think he mcant. . ."

NOTE: The if of an if-statement is not necessarily positioned at the
beginning of a response. Also, a Conjectural if-statement usually
has an explanation that sounds like a Comprechension or Understanding
statement but is just the continuation of the if-statement. Thus,
when a staterent is typed as Conjectural often Factualization or
Comprehension or Understanding arc subsumed in it. Fipally, an

I think, must bc followed by spcculation or nonrecall to be
categorized here. An I think plus simple rccall is Factualization.

APPLICATICN/USAGE - An Application/Usage response involves the use or
effect of somecthing. It can be stated or implied statements of use
or effect.

Cue words include:

Use, as in "I can use this to. . ."

Made, as in "It made me fcel sick."

Do, as in "It did change the temperature.”

"Implied" do, as in "It changed the temperature."
"T understand thec poem."




193

Final Farm cont.

5. continued

NOTE: Use is catcgarized Application/Usage only when the respondent
is indicating use beyond what was spccifically prescnted

othcrwisc it would be typed as Factualization or Comprchension
or Undcrstanding.

6. EVALUATION - This involves a statemecnt of velue. /A statement

containing any menvuion of value is categorizcd herc, if it is not
specifiically rccall. Mamnneristic statcments of how things are done
are also catcgorized here,
Cuec words includc:

Enjoy, as in "l enjoyed that."

Inportant, as ip "School is of great importance."

To necd, as in "It nweds more light."

Ouickly, as in "It was donc quickly," (This tclls in what
_— manner.)}

iAdditional Classification Rules

A ncgative statemcnt is typed in the same category as the comparable
positive statcment.

A responsc can be typcd in more than onc catcgory. Each phrase that
expresses a complete thought can be typed scparately.

A phrase can somctimcs be reworded to ascertain the rcal meaning.

Parcnthetical phrascs arc sometimes eliminatced if unnecessary to thc
main idea.

Application mcans saacthing has been done, not an intent to do.
Intent is comprehension,

Comprchension includes paraphrascs.
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P e

by Trained Judges

It was meking me think abmut time as the fourth dimension,

It was illustrating the constancy of time by presenting the
steady ticking of clocks.

It wss confusing and I didn't like the disjointed sensc of
time it showed.

It was saying that you can't hsve time withocut motion.

It was presenting many questions in order to get us to be
aware of time.

It was shoving time as continuous movement of everything.

It was explaining time, but I think if there were no people,
there would be no concept of time.

It was making me consider how I might be influenced by time.

It was telling me that moisture makes rings on a tree widen.

It was trying to show a short history of the measurement of
time.

It was defining time, but I don't think time is anything as we
know it.

It was about time and if someone asked the writer of the film
for a definition of time, he would say it is unpredictable
or unconceivable.,

It was mentioning a clock that never loses a second.

It was hard to listen to,

It was good the way it kept talking with the black and white
scenes.

It was aiming to encourage people to think abaut time and what

it is.

It was putting many bits of information together in order to
show the evolution of man's thoughts about time.

It was starting to change my attitude about time.




Twenty Responses Claseified
by Trained Judges

L It was suggesting that man is getting better at measuring time.

2. __ Tt was about time, I think time is history, past and present.

3e_ . ..._ 1t was saying cenquering time but meant to beat a sport record.

L. » It was about time and I think the earth is part of time.

5e__ . _.__1t was aiming to get me to consider how time fixes itself.

6. 1t was discussing time, I think time is happening and moving
forward.

7 i ____ It was trying to make people think of time as not just what your
watch says.

8. m____lt was about time, if time is real I think it is just so man
knows how to pace his life.

9. ____1It was showing all sorts of natural thingzs.

10._ It was putting together many bits of information.

1. It was hard to listen to.

12l ___ It was using colour and cloud movements to show time.

18. It was talking about a previous tenth of a second which really
meant breaking a record.

1. _It was making me think about how to run an experiment to find out
the influcnce of time,

s, It was illustrating the unknown qualities of time by showing
a pink sunrise,

16. It was questioning me about time.

17.__ It was presenting the idea that time is a question,

18.___ It wes presenting questions about time.

19.__ It was saying that Stonehenge marked the seasons.

20. It was showing primitive man, if he really knew what time was we

would be much further ahead today.
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"Answers" Classified Accarding to the
Original Definition of the Taxonomy

Knowledge

~ It mentioned a clock that never loses a second, some great
computer like thing.

- The main ideas presented were the question "What is time?",
what man has done to time and how man thinks he has conquered
time with watches, and nature's record of time.

- It showed the bits that we're all aware about it and then
asked us what it would be like to control it and go back in
time and finally, at the end, made us wonder about time with
mysterious types of words.

- It showed Stonehenge, an amcient ring of large blocks of stone
set up in England. It acts as a calendar of seasons.

- It was about time and how man has tried to harness time for his
own purpose. 1t was asking what time is.

- It showed evidence of time through nature, like rock formations
and tress.

- It showed the Grand Canyon and trees and bits of nature that
have happened through time.

- It said we don't know much about time and we can't control it but
we arc getting better at measuring it.

- It showed rhythms and patterns that primitive man recognized.

The rhythms and patterns included seasons, moon phases, the position
of the sun and the starts.

- I thought it was about time mostly. How +time goes, how it moves
along and how things progress in time.

- It just posed a question - "hat is time? That's all it posed
but it didn't tell anybody anything. It didn't change or do
anything or alter any knowleige anybody has. It just posed a
question.

- It showed Stonehenge. That's a place where some of the older
type of people, before Christ, set up a temple sort of thing to
determine seasons.

- 1t was trying to make people think by showing clocks and sundials,
old-fashioned stone things, the sun and cloud movements. Also,
at the very beginning it asked "Yhat is time?" very mysteriously.

- It was showing time as continuous movement of everything.

- It told me that as a tree grows, each year another layer is
added to the trunk. You can tell how old a tree 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 pictures made
a lot of the sun and it showed how man divided days into hours
into minutes into seconds and how man became more accurate in
measuring time. Finally, towards the end, it suggested and

.8ort of posed a question, "What would it be like if you could
control time, and right at the end it asked what time was.
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"Answers" Classified According teo
Original Definition cont.

omprehensi on

It said that primitive man used time for planting crops in the
correct seasons, for waking and sleeping, nitural things. We
use it for 2 9 to 5 job, working so m~any hours on a particular
job. Primitive man hasn't divided time up so much because he
has more time for other things and has so much to do.

The film assumed that time is what passes and isn't really
anything particular., It is what man has made in order to
determine what has passed.

The main idea of the film was to tell people watching it that
man is some sub-race. He can't harness nature for his own use.
Based on what the film showed, if someone asked me what time

was, I would say it is the world progressing and different things
happening.

It illustrated man's awareness of time by showing Stonehenge

that was used to predict the season.

It just tried to make people think, to see if they can come up
with an answer., If they can come up with an answer, they know what
the meaning is.

It showed primitive man right at the beginning. I think he

was aware of time by noticing the periods of darkness and sensing
sanething was going by, something was left in the past.

It illustrated the constancy of time by presenting the steady
ticking of clocks.

Man s awareness of time came through in the narration.

The writer of the film would say time is unpredictable or
unconceivable if someone asked for a definition.

It talked about conguering time, which means being able to control
it and move around in it, apart from thoughts that involve the flow
of it.

It wants people to think about time and become aware of the
extent to which they are governed by it and the very limited
knowledge that man has about it.

It was putting many bits of information together to show the
evolution of man's thoughts about time.

It was trying to make people think of time as not just what

your watch says or the date it is.

I think it was trying to say that time is something we can't

get a hold of.

The aim of the film was to get people to think about time and
gbagt what it is.

It illustrated the unknown gualities of time with the pink
sunrise, and the overall motion of the clouds moving across the
blue sky.

It assumed that time is measurable, man can't control it yet

man has been aware of it ever since primitive daysi

"A tenth of a second is a precicus commodity" means that a

tenth of a second will never be there again., You can't relive
something that happened a tenth of a second ago.
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"Answers™ Classified According to
Original Definition cont.

Application

- If I was doing a school project on what time is I might be able
to use some of the ideas in the film.

Analysis

- It used pictures to get points across. Like the pictures of
past events and the clocks tc show the measurement of time.
It used fast motions for the clouds streaming across the sky.
Time was actually there, therefore it takes a while to perceive
the moment. You could just glance at the picture and tell time
was moving across,

Synthesis

It made me think about time as the fourth dimension,

It said you can't have time without motion. I think that to

have motion you have to have time, but you don't necessarily

need motion for time.

It was about time. Time is equally important to primitive man

and modern man because both cannot exist without it.

An African tribesman, presuming he knew the language of the

film, would be puzzled about the people who made the film and
would wonder what it is about and why they make such. a big deal
dbout time. Because tribesmen usually don { have clocks and they
have more time to spend on a thing, they don t need to divide time
up so much.,

Evaluation

- The black and white sections were good. It was Kennedy making
a speech and that indicated that it was a fairly modern kind of
film,

- I liked the way it kept talking with the black and white scenes
and illustrated the idea that man can make time go backwards.

- I enjoyed seeing how different clocks work.

- The narration of the film was poor because some of the words were
unclear and some of the words were more for adults, people who
are going to university.

- It changed scenes quickly. It was hard to get hold of what was
happening.

Other

- The Stonehenge thing,I didn't understand that.

- I don't think time is anything as we know it. It is nothing
solid and it's not really a thought., Some people would classify
it as a thought, L suppose, but I cauldn't.

- I had to really listen hard to it but I understood it.
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"Answers" Classified Using Revised

"Definiticn of the Taxonomy

Knowledge

It was about time.

It was showing Stonehenge, rocks, trees, a primitive man and a race.
It was showing a lot of clocks and hourglasses and sundials,

It was saying the cesium clock is very accurate, more accurate than
meghanical ones.

It was saying that a tenth of a second county e&pecially in a race.

It was saying that we can't use the rotation of the earth to measure
time anymore because it loses 3 seconds in some years.

C omprehension

It was talking abaut "conquering time" which means beating a sport
record.

It was saying "splitting seccnds" but really meant breaking a second
into smeller parts with mors precise clocks.

It was implying that layers of rock measure millions of years as
clocks measure hours.,

1t was indicating that primitive man was aware of time in bigger
units (like dzys and seasons) than we are.

It was showing a brief history of the measurement of time.

1t was telling how the units with which we measure time have got
smaller and more accurate over the years.

APElication

It was showing me that I can use a tree trunk to find out how
wet it was in some years.

Lt was telling how clocks are inaccurate. Because of that, I know
now that I wouldn't be able to tell someone the definite time.

It was telling me that I could determine the age of a new land by
examining layers of rock. Maybe I could determine the age of a
new planet by this method too.

It was concerned about primitive man's concept of time. Like the
primitive man I saw, I cwld tell when to plan crops by observing
nature if I was in a strange or remote place.

It was presenting time in nature. I suppose those layers of rock
go back to before there were written records. Scientists could
use them to learn about past things like floods and ice ages.
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"Answers" Classified Using Revised
Definition cont.

Analysis

It was making assumptions abaut time. It assumed that time exists, it
can be measured, it is continuous, and we are all affected by it.

It was using the black and white scenes to give a different view of time,
I think. It was using them to show something besides f orward time.

It was organized into 3 sections. TFirst it showed different ways of
measuring time to give a history to it. DNext, it said we still don't
know what time is and, finally, it explored the possibility of going
backwards in time by using some clever camera work.

It was showing a race to illustr.te one of the reasons why man separates
time into small units.

It was presenting old time pieces, Stonehenge, and primitive man to
show that man has tried to know and understand time for centuries.

It was an inquiry film because it presented many questions in order
to get the audience to think about time.

Synthesis

It was concerned about peoples' awareness of time. I think life must
have been more relaxed when they didn't have watches. Now, because of
them, we have to be more accurate about meeting people.

It was making me think of time as the fourth dimension and to wonder about
ways of getting into that dimension and moving both backwards and forwards
in 56

It was making me think abaut how to run an experiment to tell how

impartant time is to man. You could remove all the clocks and watch what
happens.

It was influencing me in such a way that, if I had to define time now,
I would say it is an unknown occurrence that influences my life.

It was helping me think about the end of time. If there were no people,
there would be no concept of time.

It was in need of a section about the unsurencss of time and how time
can seem both long and short.

Evaluation

It was hard to understand because the man used words I didn't know.
I didn't like that.

It was hard to listen to and 1 didn't like the sound track. The sound
track was bad because sometimes the music covered up the man's voice.

It was confuging and I didn't like the film because it gave a disjointed
sense of time. The pictures often didn't really go along with the words.

It was good because I 1liked the way it held my interest by keeping the
sceanes constantly moving.

It was_good becausez the black and white flashbacks showed how strange it
would be to turn back time.

It was pocr in that it doesn't apply to everyone. Some people, like
hippies and primitive men, aren't concerned about time.
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"Answers" Classified Using Both the
Coding Scheduvle and Taxonomy

Please read the CLASSIFILICATION SCHEME cerefully and classify each
response into one citegory. Designate the category by 1, 2, 3, 4, 5, or
6 in the space provided. The question "Tell me abaut the film."
pronpted each response from a school child.

CATEGORY
I had to listen very hard.
It was showing time as continuous movement of everything.

It didn't change or do anything to alter any knowledge anybody
has.

It mentioned a clock that never loses a second.

—— i

It was putting many bits of information together in order
to show the evolution of man's thaughts about time.

It made me think abcut time as the fourth dimension.
I don't think time is anything as we know it.

The aim of the film was to get people to think about time
and about what it is.

I liked thc way it kept talking with the black and white scenes.

_ I think that to have motion you have to have time, but you den't
necessarily nced motion far time.

. e

It illustrated the constancy of time by presenting the steady
ticking of clocks.

It said that you can't have time without motion.

The writer of the film would say time is unpredictable or
unconceivable if' someone asked for a definition.

The narration of the film was poor.
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Scripts of Baseline and Treatment Videotapes

BASELINE 4 SCRIPT

E

H 5 HH B5BH A B H A &

H H =

H =5 =3

I'm going to ask you abecut the movie you have just seen, Fiona.
Think carcfully and answer as best you can.

Fiona, tell me about thc film.

It was seying that you can't have time without motion.
0.KX.

Fiona, tell me abwout the film,

It was making me consider how I might be affected by time.
0.K.

Fiona, tell me about the film,

It was trying to show a short history of the measurement of time.
O.K.
Fiona, tell me about the film.

It was illustrating the constancy of time by presenting the
steady ticking of clocks.

0.K.
Fiona, tell me about the film,

It was defining time, but I don't think time is anything as we
know it.

0.K.

Fiona, tell me about the film,
it was hard to listen to.

0.K.

BASELINE B SCRIPT

E

H H B3 A 8 B3 E

=4

=

I'm going to ask you about the movie you have just secn, Fiona.
Think carefully and answer as best you can.

Fiona, tell me about the film,

It was trying to show a short history of the measurement of time.
0.K.

Fiona, tell me abaut the film,

It was hard to listen to.

0.K.

Fiona, tell me about the film.

It was illustrating the constancy of time by presenting the
steady ticking of clocks.

0.K.

Fiona, tell me about the film.

It was defining time, but I don't think time is anything as we
know it.
0.K.
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Baseline and Treatment Scripts cont.

BASELINE B SCRIPT cont.
- Fiona, tell me abaut the film,

- It was saying that you can't have time without motion.
- 0.X.

Fiona, tell me abwut the film.
- It was making me cmsider how I might be affected by time.
- O0.K.

BASELIME C SCRIFPT

E - I'm going to ask you about the novie you have just seen, Fiona.
Think carefully and answer as best you can.

Fiona, tell me about the film.

It was illustrating the constancy of time by presenting the
steady ticking of clocks.

- 0.K.

E
F
E
E
F
E

= =
[

- Fiona, tell me about the film.

- It was saying that you can't have time without motion.

- 0.K.

~ Fiona, tell me about the film.

- It was hard to listen to.

- 0.K.

- Fiona, tell me abwut the film.

It was trying to show a short history of the measurement of time.
- 0.K.

- Fiona, tell me about the film.

- It was making me consider how I might be affected by time.

- 0.K.

- Fiona, tell me ¢bout the film,

- It was defining time, but I don't think time is anything as we know it.
- 0.K.

HH 3 EHBHEH EBEEHEHYE Y EE
|

BASELINE D SCRIPT

E - I'm going to ask you abaut the movie you have just seen, Fiona.
Think carefully and amswer as best you can.

E - Fiona, tell me about the film.

F - It was defining time, but I don't think time is anything as we know it.

E - 0.K.

E - Fiona, tell me about the film,

F - It was illustrating the constancy of time by presenting the steady
ticking of cloeks.

E - 0.K.

E - Fiona, tell me about the film.

F - It was making me consider how I might be affected by time.

E - O.K.
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Baseline and Treatment Scripts cont.

BASELINE D SCRIPT cont.

H -5 H A A EHAE

Fiona, tell me about the film,
It was hard to listen to.

0.X.

Fiona, tell me about the film.

It was saying that you can't have time without motion.
0.K.

Fiona, tell me about the film.

It was trying to show a short history of the measurement of time.
0.K.

BASELINE E SCRIPT

E

H H =H5H 9 8H 5B 59 85 5 9 8599

=

I'm going to ask you about the movie you have just seen, Fiona.
Think carefully and answer as best you can.

Fiona, tell mc about the film.
It was making me consider how I might be affected by time.
0.K.

Fiona, tell me about the film.

It was hard to listen to.

0.K

Fiona, tell me about the film,

1t was saying that you can't have time without motion.
0.K.

Fiona, tell me about the film.

It was trying to show a short history of the measurement of time,
0.K.

Fiona, tell me about the film.

1t was defining time, but I don't think time is anything as we
know it.

0.K.

Fiona, tell me abaut the film,

It was illustrating the constancy of time by presenting the
steady ticking of clocks.

0.K.
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Bascline Treatment Scripts cont.

BASELINE F SCRIPT

E

H 65 =549 =

= =

H 5 H &5 9 =

H =9 =

I'm going to ask y«<u about the movie you have just seen, Fiona.
Think carefully and answer as best you can.

Fiona, tell me about the film,

It was hard to listen to
0.K.

Fiona, tell me about the film.

It was defining tine, but I don't think time is anything as we
know it.

0.K,

Fiona, tell me about the film,

It was illustrating the constancy of time by presenting the
steady ticking of clocks.

0.K.
Fiona, tell me about the film,

It was making me consider how I might be affected by time.
0.K.

Fiona, tell me about the film,

It was trying to show 2 short history of the measurement of time,
0.K.
Fiona, tell me about the film.

Lt was saying that you can't have time without motion.
0.K.
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Baseline and Treatment Scripts cont.

TREATMENT A SCRIPT

E - Now I'm going to ask you more questions about the movie. Once
again you should think carefully and answer as best you can., Take
as much time as you need. Therc is no reason to hurry.

E - Fiona, can you tell me some more about the film,

F - It was starting to change my attitude about tire.

E - C.K.

E - Fiona, can you tell me some more about the film.

F - 1t was confusing and I didn't like the disjointed sense of time
it showed.

E - 0.K.

E - Fiona, can you tell me some more about the film,

P - It was telling me that moisturc makes rings on a tree widen.

Reinfarcement : E - That's a very good answer.

Reinforcement and reason: E - That's a very good answer. You have
remembered what the film said.

- Fiona, can you tell me some more about the film,

- It was aiming to encourage people to think about time and what it is.

- 0.K.

Fiona, can you tell me some more about the film,

- It was presenting many questions in order to get us to be awarc of time.

- OoKo

H - EH =39
|

5]
|

Fiona, can you tell me same more about the film.

=
|

1t was about time, if time is real, I think it is just so man knows
how to pace his life.

E - O.Ko

- Fiona, can you itell me some more about the film.

It was making me think about how to run an experiment to find out
about the influence of time,

- O.K.

= =
|

- Fiona, can you tell me some more about the film,
It was good the way it kept talking with the black and white scenss.
- 0.K.

- Fiona, can you tell me saue more about the film,
F - It was mentioning a clock that never loses a second.
Reinforcement : E - That's a very good answer

Reinforcement and rcason: E - That's a very good answer. You have
remembered what the film said.

H =3 HEH
|

E - Fiona, can you tell me some more about the film.

F - It was showing time as continuous movement of everything.

E - 0.K.

E - Fiona, can you tell me more about the film.

F - 1t was Eutting many bits of information together in order to show
the evolution of man s thoughts about time.

E - 0K,

E - Fiona, can you tell me some more about the film.,

F - It was explaining time, but I think if there were no people there would
be no concept of time.

E - 0.K.
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Baseline and Treatment Scripts cont.

TREATMENT B SCRIPT

E

=

H #5959 o

Now 1'm going to ask you more questions about the movie. Once
again you should think carefully and answer as best you can.
Take as much time as you need. There is no reason to hurry.

Fiona, can you tell me some more about the film,

It was confusing and 1 didn't like the dis jointed sense of time
it showed.
0.X.

Fiona, can you tell me some more about the film.
It was telling me that moisture makes rings on a tree widen.

0.K.
Fiona, can you tell me sane more about the film,

It was aiming to encourage people to think about time and what it is.

Reinforcement: E - That's a very good answer.
Reinforcement and reason: E - That's a very good answer. You have made

H H =59 S

H HH9d 59 8H =59 83 H

F

an inference from what the film showed.
Fiona, can you tell me some more about the film,
It was presenting many questions in order to get us to be aware of time.
0.K,
Fiopna, can you tell me some more about the film,
It was about time, if time is real, I think it is just so man knows
how to pace his life.
0.K.
Fiona, can you tell me scme more about the film,
It was starting to change my attitude about time.
0.K.
Fiona, can you tell me some more abaut the film,
It was good the way it kept talking with the black and white scenes,
0.K.
Fiona, can you tell me some more about the film.
It was mentioning a clock that never loses a second.
0.K.
Fiona, can you tell me some mare about the film.
It was showing time as continuous movement of everything.

Reinforcement: E - That a very good answer.
Reinforcement and reason: E ~ That's a very good answer. You have made

HEHE 9

= =

an inference from what the film showed.

Fiona, can you tell me some more about the film,

It was putting many bits of information together in order to show
the evolution of man's thoughts about time.

O.K.

Fiona, can you tell me some more about the film.

It was explaining time, but I think if there were no people there
would be no.concept of time.

0.K.

Fiona, can you tell me some more about the film,

1t was making me thinkeout how to run an experiment to find out
abaut the influence of time.

0.K.
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Baseline and Treatment Scripts cont.

TREATMENT C SCRIPT

E

H EHAHE EAE

F

Now ¥'m going to ask you more questions about the movie. Once
again you should think carefully and answer as best you can.
Take as much time as you need. There is no reason to hurry

Fiona, can you tell me some more about the film.

It was telling me that moisture makes rings on a tree widen.
0.K.

Fiona, can you tell me some more about the filn.

It was aimning to encourage people to think abait time and what it is.
0.K.

Fiona, can you tell me some more about the filn,

It was preusenting many questions in order to get us to be aware of time.

Reinforcement: E - That's a very good answer.
Reinfeorcement and reason: E - That's a very good answer. You have made

= =

H oEH =3 e E

HHEH 5595 359 3 =

an inference from what the film said and
you have given a reason fa the inference.
Fiona, can you tell me some more about the filn,

It was about time, if time is real, I think it is just so man knows
how to pace his life.

0.X.

Fiona, can you tell me some more about the film,
It was starting to change oy attitude about tice.

0.X.

Fiona, can you tell me sorie more about the film.

It was confusing and I didn't like the disjointed sense of timc
it showed.

0.X.

Fiona, can you tell me some more about the film,

It was mentioning a clock that never loscs a second.

C.K.

Fiona, can you tell me some more about the film.

It was showing time as comtinuous movement of everything.
D.K.

Fiona, can you tell me somz more about the film.

It was putting many bits of information together in order to show
the evolution of man's thoughts about time.

Reinforcement: E - That's a very good answer.
Reinfarcement and reason : E - That's a very good answer. You have made

= =

HHEYEHEH HEHS

an inference from what the film showed and
you have given a reason for the inference.

Fiona, can you tell me some more abmt the film.

It was explaining time, but I think if there were no people there
would be no concept of time.

O.K.

Fiona, can you tell me some more about the film.

It was making me think about how to run an experiment to find out
abaut the influence of time.

O.K.
Fiona, can you tell me some more absut the film,

It was good the way it kept talking with the black and white ®oenes.
Oty
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Baseline and Treatment Scripts cont.

TREATMENT D SCRIPT

E

H =HH =

H = = A

Now I'n going to ask you more questions about the movie. Once again
you shiuld think carefully and answer as best you can, Take as
nuch timc as you need., There is nomagon to hurry.

Fiona, can you tell me some more about the filnm.

It wns aiming to> encourage people to think about time and wlat it is.
0.K.

Fiona, can you tell me samc more about the film,

It was pr:senting many questions in order to get us to be aware of time.

0.K.

Fiona, can y~u tell me some more about the filn,

1t was about time, if time is real, I think it is just so man knows
how to pace his life.

Reinforcement: E - That's a very good answer.

Reinforcement and reason® E - That's a very good answer. You have

H e =

HEH HHAEH B9 H

F

speculated about what you saw.

Fiona, can you tell me some more about the film.
It was starting to change my attitude about time.
0.K.

Fiona, can you tell me same more about the film.

It was confusing and ! didn't like thc disjointed senes of time
it showed.
0.X.

Fiona, can you tell me some more about the film,

It was telling me that moisture makes rings on a tree widen.
0.K.

Fiona, can you tell me some more about the film,

It was showing time as continuous movement of everything.
0.K.

Fiona, can you tell me some mare about the filn.

It was putting many bits of information together in order to show
the evolution of inan's thoughts about time.

0.K.

Fiona, can you tell nec some more abaut the film.
It was explaining tine, but I think if there were no people there
would be no concept of time.

Reinforcement: E - That's a very good answer.
Reinforcement and reason: E - That's a very good answer. You have

= =

HHEHEAE A

speculated about what you saw.

Fiona, can you tell me some more about the film,

It was making me think about how to run an experiment to find out
about the influence of time.

0.K.

Fiona, can you tell me some more abaut the film.

It was good the way it kept talking with the black and white scenes.
0.K.

Fiona, can you tell me some more about the film,

It was mentioning a clock that never loses a second.
O.K.
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Baseline and Treatment Scripts cont.

TREATMENT E SCRIPT

E

E
E
F

HEH =2 EE

Now I'm going to ask you ciore questions about the movie. Once
again you should think carefully and answer as best you can,
Take as much time as you need. Therc is nv reason to hurry.

Fiona, can you tell me some morc about the film,
It was presenting many questions in order to get us to be aware of time.
0.K.

Fiona, @n you tell me suime mare about the filn.
It was abaut time, if time is real, I think it is just so man knows
how to pace his life.
Qekse
Fiona, can you tell me some more about the film.
It was starting to change my attitudec about time.

Reinforcement: E - that's a very good answer.
Reinforcement and reason: E - That's a very good answer. You have applied

= o

H =5 H B H H9 E

=

E
F

what was precsented.,
Fiona, can you tell me some norc about the film,

It was confusing and I didn't like the disjointed sense of time
it showed.

0.K.

Fiona, can you tell me some more about the filam.

It was tlling me that moisture makes rings on a trce widen.

0.X.

Fiona, can you tell me some nore about the film.

It was aining to encourage peoplc to think abut time and what it is.
0.K.

Fiona, can you tell some more about the filn,

It was putting many bits of information together in order to show the
evolution of man's thoughts abwt tinme.

0.K.

Fiona, can you tell me some more about the film,

It was explaining time, but I think if there were no people there
would be no concept « time.,

0.X,
Fiona, can you tell me some more abwmut the filn.

It was making mc think about how to run an experiment to find @t about
the influence of tine.

Reinforcement: E - That's a very good answer.
Reinforcement and reason: E - That's a very good snswer. You have applied

H Y9 EH = 9H

what was presented.
Fiona, can you tell ne some more about the film,
It was good the way it kept talking with the black and white scenes.
0]

Fiona, can you tell me some more¢ about the film.

It was showing time as comtinuous movement of everything
0.K.
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Baseline and Treatment Scripts cont.

TREATMENT F SCRIPT

E - Now ¥'m going to ask you more questions about. the movie, Once again
you should think carefully and answer as best you can. Take as much
time as you necd. There is no reasuvn %o hurry.

E - Fiona, can you tell me scme more about the film,

F - It was about time, if time is real, I think it is just so man knows
how to pace his life,

E - OuKu

E - Fiona, can you tell me' some more abaut the film.

F - It was starting to change ny attitude about time.

E - 0.K.

E - Fiocna, can you tell me scme more about the film.

F - It was confusing and I didn't like the disjointed sense of time it

showed . .
Reinforcement: E - That 5 a very good answer.

Reinforcement and reason: E - That's a very good answer. You have made a
value judgment concerning the film,

- Fiona, can you tell me some morc about the filn.

- It was telling me that moisture makes rings on a tree widen.

- OoKo

- Fiona, can you tell me some more aboaut the filnm,

- It was aining tv encourage people to think about time and what it is.
- 0.K.

Fiona, can you tell me some more abmt the film,

- It was presenting many questions in order to get us to be aware of time.
- 0.XK.

- Fiona, can you tell me some more about the film.
- It was explaining time, but I think if therc were no people there

gould be no concept of time.
- 'K.

- Fiona, can you tell me sore more about the film,
- It was making me think about how to run an experiment to find at
out about the influence of tice.

E — 0.1{0

E - Fiona, can you tell me some more about the film.

F - It was good the way it kept talking with the black and white scenes.

Reinforcement: E - That's a vegy good answer.

Reinfarcement and reason: E - That's a very good answer. You have made
&4 value judgment concerning the film.

HEH H HAHH 595 H HHH9HEHEHAS
1

- Fiona, can you tell me some more about the film.

- It was mentioning a clock that never loses a second
- 0.X.

Fiona, can you tell me some more about the filnm,

- It was showing time as conmtinuous movement of everything.
- 0.K.

- Fiona, can you tell me some more about the film.,

H H =59 HEAE
[

- It was putting many bits of information together in order to show
the evolution of man's thoughts about time.

C’ .K'

=
|



214

Investigator's Script for the Experiment

Experimenter - You are probably curious as to what will happen today,
so let me tell you, I'm intercsted in how people react to
both television and film. People srend many hours
watching television and films but 1little is known adout
how they affect us. You can help me find out how people
rcact to fiims and television by watching both and by
ansvering some simple questions. First I1'd like you to
watch and listen carefully to a bit of film.

e FILN 1

Experinmenter - I'ow we'll see a videotape of a girl named Fiona being asked
the same questicn on several occasiuvns. She is being
questioned about the bit of film you just saw. Watch and
listcen carefully,

~e—= BASELINE VIDEOTAPE .-

Experinenter - Fiona gave six good answers to the question. Here is a list
of all thc answers she gave. From these six, I'd like you
to chuosc the one that is ncarest te the kind of answer you
vvould have given to the question "Can you tell me about
the film?". Put an X beside the onc you choose and give
it to rnec when you have finished.

(WAIT TC COLLECT PAPER)

Experimenter - Now we'll see Fiona being asked thc same question on
soveral occasions once again, 4'd like you to watch and
listen carefully.

- wmw. TREATMENT VIDEQTAPE a -.

Experimcnter -~ Wc have heard Fiona give nany answers abcocut the film., Now
1'd likc you to watch and listen to another bit of film and
you will have a chance to answer questions about it.

—_— - FILWM 2 _____ ..

Experimenter - I11 turn on the recorder now so that I have a record of
your answers, There are just a fevw questions about this
last piece of film for you to answer. First, what would
you answer to the question "Can you tell me abat the
filn?® Can you tell me why you answered that way?

The next question is, what do you think Fiona, the girl
on the videotape would mnswer to the question "Can you
tell me about the film?"  “Thy do you think she would
say that ??

Did you notice any difference in the types of answers that
Fiona was giving?

Did you notice anything different in what I was saying to
Fiona cn the videotape. Why do you think I said that?

It's nost important that you don't tell anybody, especially
5th Forn girls what we did today. If someone dnes ask,
simply tell them that you watched a movie and a videotape
and answered some question. Of course, if your parents
enquire, you can tell them what happened.
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Transcript from Subject 4

There are just a few questicns about this last piece of film
for you to answer, First, what would you answer to the question
"Can you tell me abaut the film?"?

It was telling about how time had to do with history, different
parts of the rocks and how far it gocs back. And where man has
began, and different light sent to the earth, and it said only
man began.

0.K. Can you tell me why you'd answer that way? What made you
think of those particular things?

Those are the oncs that stood out. It was trying to get acrcss
to us the history of the earth and other parts of the outer
galaxies.

0.K. The next question is: What do you think Fiona, the girl on
the videotape would answer to the question "Can you tell me about
the £ilm?"?

She'd say something about the rocks and the man and how he's
knocking at the rocks. The colours of the film, 1 think.

0.K. Why do you think she'd say thosc things.

Those are the most striking things.

Thosc are the most striking things. 0.K. Good. Did you notice
any different kinds of answers that Fiona was giving on either of
the videotapes? Did you notice any different kinds of answers®
Yes, the first one. She may have seen it but it mightn't have been
clear as the second time, She might have thought about it a bit

more in the second videctape.

0.K. So you think that she gave different kind of answers or they
were norc clear the second time.

Yes.

Did you notice anything different in what I was saying to Fiona
on the videotape?

Yes, the second one, twice you passed a caanent, I can't remember
what it was. Somcthing about that it was a very valuable answer
to what the film was.

0.K. Could you figure out why I was saying that?

No, not really. Because some of the answers, 1 would have
given different ones to what she had given.

0.K. fine.
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Coding of Responses to the
Personal Question

Sub Coding I.R.C. | R.R.CJ Sub. i Coding T+RsC R.R.CT
1o 4/6/1, W2, 5 N i 2.1 B 2 1 2
2.12, 2 i 2 2 Rl R 2 | 2
3.1 1/2 EEEN B N 3n.t u/2/2, 1 b 2
bl 2/1/1, 1/1, 1 2 | 1 35,1 2 5 5
5.1 1/2 1 1o 3. 1, 2/3, 172, Al
6.12/3, 2 30103 | 1/2, 1, 2, 1, 3| L | L
7.11/2 L 1 i e a2 2 2
8.5 5 5 N 38,1 2 2 2
9. [ 1/2/2, 3/6 1 2 ; 39. | 4/3/2 b L
10. /11 1 1 p0.1 u/2 L b
1. | 4/2 b L l 41.! L/2 N I
12. |5, 1/3, 1 L5 1 4 n2.| 2 2 2
13, | 1/1/1 | 1 1 0 3. s | 5 5
19. | 4/ I h ! wy. | 3/2 3 3
15. |2 > 12 | sl o . |
16. 11, 2, 2/3, 2 1 2: 1 6.l 2 2 2
17. ] 2, 2 2 | 2 iz W7 |1 1 1
18. 11, 5 LA B S - P SV A 1
19. {1/2 1 1t s9.0 2 2 2
20. | 4/2 L L ‘ 50. | 1 4 4
21, | - = - st o2 2 2
22,12 2 2 : 52,1 6 | 6 6
25. 12/2 b2 2 || 53, 1/2/2 L 2
2. |2/2 |2 2 ;
25, {2/2 I 2 ﬁ
26. {1/2 Lo 1
27. |1 1 1| i
28. | 4/2 4 i | ?
29. {2/2, 6 2 2 I :
30. |3, 4/2/2 3 3 |
.01, 5 P 1 ]
I : !
i | i f §
I.R.C. = Initial Response Cetegory
R.R.C. = Representative Response Category
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Coding of Responses tc the
Empathetic Question

Subject !  Codi ng i “Initial ; Representative
i Response | Response
Category | Category
|
1. L/ " L L
b L/ 1 | 1
6. 4/2 2 2
7. L/2/2 2 2
8. 5 5 5
10. 2,2 i 2 2
e 4/5 5 5
1. L/ 1 :
15. 2 2 2
18. 2/l 2 2
19. L/2/2 2 2
28, | 1 ! 1 1
29. | u/6 |6 | 6
36. | W/ | 1 '| 1
37. | 4/2/2 2 2
28, 1 1 1
5. 5 | 5 5
50. 2 P B 2
52. Lu/1/1 | 1 L
s
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Binomial Probabilities Programme

1@ PRINT:PRINT"BINOMIAL PROBRABILITIES PROGRAIL"
12 PRINT:PRINT"} =";

13¢ INPUT N

1.,@ PRINT"P =";

158 INPUT P

160 LET N=1-P

17@ PRINT :PRINT"BINOMIAL PROBABILITIES FOR N = "N", P ="P
188 PRINT :PRINT"K","PROB(K)","CUM£LROB","INV.CUM,PROB"
19¢ T.ET F=g

2008 FOR K= TC N

218 LET R=N-K

22@ LET M=P-Xx0-~R

23@ LET C=*%

240 FOR J=1 TO K

250 LET C=C*(N-J+1)/J

26% NEXT J

278 LET X=CaM

284 LET F=F+X

29¢ PRINT K,X,T,1-F

388 NEXT K

328 STCP
READY
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Binomial Probabilitics for N=18, p=.1667

PROB(K) CUM.PROB INV.CUM,.PROB
37561 B4E-1 .375614,E-1 962,39
.1352197 1727808 .8272192
.2298736 426543 5973457
.21,51985 .64,78528 .3521472
.1838988 8317516 .168248)
-1,629834 . 9&‘65_,«_-_-..-... = _!..6_5_2§5ﬁ.2_E_:1_. .
L4 6261 2B-1 .9793611 .26 3891E-1
.1530038E-1 .99,6615 .5338522E-2
L 2@ T76P6E-2 .9988691 113791 6E-2
.9350234E-3 9998711 .1958935E-3
1683%42E-3  .999972 .275895E-L
2ULBP61E-L .9999969 .3188755E-5
2856072E-5  .2999997 .2533197E-6
2636374E-6 1 - 18244 55E-7
1883124,E-7 1 -.28871E-7
AGEL333E-8 4 - .298@232E-7
376628514 1 -.2980232E~7
.8861761E-12 1 - .2980232E-7
<98, U B1E-14 1 ~.2980232E-7
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Binomial Probabilities for N=24, p=,1667

PROB(X)
.1257911E-1
.6837975E-1
.1388734
. 2083681
.2138651
1718921

11083583
557271 4E-1

23684 B3E-1
.84 2099E-2

.2526297E-2
6L 3Z54E-3
.139%291E-3
«257223E-~L

Ll 2B 76E-5
.5389L 34E-6
6063114E-7
.5786L6E-8

L4 38358E-9

28031 73E-18

CU". PROB
1257911E-1
.2118323
4155133
6293781,
.804.785

__.9¢88288
964556
.9882),
.996661
.9991873
9998383
.9999697
9999954

{99999%

1
1
1

INV.CU'?, PROB
9874289
.9278111
.7881677
5844867
3706216
.1995295

PSR

.35, f5E-1
A1 76882E-1
.3339025E-2
.B8127298E-3
.A1696721E-3
30343028~
L 621223E-5
.5792826E-6
LP97819E-7

-.1955777E-7

- .2514571E-7

- .2514571E=7
4

-.2514571+P

223




Binomial Probabilities for N=30, p=.1667

K PROB(K)

[ JL212715E=-2
1 JB252763

2 . 73371 28E-1
3 1368291

L 1847193

5 .1921481

6 A 6gpcg2

7 AP97751
8, e __ 65 12_1..2‘9.1?-‘_-_1,_____
9 308593

19 .1296091E-1
1 L T71306E-2
12 ALO2L69E-2
13 4132993E-3
g ABB3727E-3
15 2141 28584
16 LBILIE-5
17 .6612795E-6
18 .9551817E~7
19 A 286546E~7
20 .13272E-8
21 A2643F1E-0
22 JAP3L183E-18

CU,PROB

L212715E-2
+2948971E-1

Ag27903
2396194
44243387
.6164,68
776537
.88631 21

Ok Oh 5Ly
.9802637

9932546
.9979677
9994642
.9998735
9999738
9999952
9999993
9999999
1

1
1
1

P

INV.CU,PROB
.9957873
.978511
8972097
. 76083806
5756613
3835532
223,63
.1136869

| _s5056558E-1

1 978628E-1
.6745365E-2
2f32305E-2
.5398365E-3
.1265369E-3
.261 64 58E-1
L4 752539E-5
.73 76875E-6
. 763684 5E-7
-.1862645E-7
-.298@232E-7
- 3ET33C4E-7
- 3@73364E~7

22l
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Fisher's Exact Test

1¢@ REM/ FISHER'S EXACT TEST. REQUIRES 2X2 CONTINGENCY TABLE.
141 REMN/ ENTER LOYEST FREQUENCY FIRST. !MARGINALS ARE FIXED.
11g PRINT: PRINT"FISHER'S EXACT TEST."

12¢ PRINT :PRINT"FREAUENCIES" ;

13@ INPUT A,3,C,D

14¢ LET

N=A+B+C+D

15@ REM/ ARRANGE CELLS SO A IS SMALLEST FREQ. OF SMALLEST DIAG.
208 IF A*D«B*C GO TO 3@
210 IET TH=4

22¢ LET
230 LET
240 LET
250 LET
260 1ET

T2=D
A=B
D=C
B=T1
C=T2

3@0 IF A<D GO TO LZ0

31¢ IET
320 LET
33@ LET
34,8 LET
358 LET
360 IET
L3P LET
418 LET
42@ LET
43¢ 1ET

T1=4A
T2=C
A=D
C=B
D=T1
B=T2
M1=A+B
M2=C+D
M3=A+C
Mh=B+D

L4 @ PRINT A ;B;M1
4L5@ PRINT C ;D ;312
L6F/PRINT M3
478 PRINT "N ="N
57% REM/ CALCULETE MOST EXTRE!.E CASE

514 IET
52¢ LET
53% LET
5,8 IET
550 LET

I=A
A=g
B=M1
C=M3
D=M2-C

56¢ PRINT :PRINT"EXTREME CASE"

578 PRINT A;B;M

584 PRINT C;D;M2

598 PRINT M3;ML

6870 REM/ CALCULATE P IOR EXTREWE CASE

61¢ 1LET

K=M2

627 GOSUB 940

638 LET
é4p LET

F1=L
K=ML4

658 GOSUB 948

669 LET
674 LET

F2=L
K=N

684 GOSUB 99

694 LET
708 LET

F3=L
K=D

718 GOSUB 948

728 LET

FL=L




Fisher's Fxact Test cont.

738 LET P=F1/F3+F2/FL
7[4,¢ PRINT"P ="P

75% LET S=P

768 REY/ CALCULATE P FCR LESS EXTREME CASES.
778 FOR J=1 TC I

78¢ LET *=B/(a+1)*C/(D+1)%P
79% LET S=S+P

803 LET A=J

818 LET B=M1-A

820 IET C=M3-A

83@ LET D=M2-C

848 PRINT:PRINT A;B;M1
857 PRINT C;D;M2

86% PRINT i3 ;ML

870 PRINT"P ="P

880 NEXT J

897 PRINT :PRINT"SUM P ="S
899 STCP

9%¢ LET L=1

91g FOR J=2 TO K

928 LET L=LrJ

938 NEXT J

9@ RETURN

22A
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