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Abstract

One "hundred and twenty nine volunteer students whose error and
latency performance on an anagram solution pretest were measured, were
subjected to a 1éar:ned helplessness induction procedure. This involved
difficult to complete anagrams, '*generai knowledc_‘;e questions and
mathmetical problems. Seventy of these subjects who demonstrated a
. significént decrement in performance on a post learned helplessness

induction test, similar to the pretest, were randomly assigned to one of

Btment conditions. The Control group waited four minutes. The
Real Solve group was given ten easy to solve anagrams. Thé Imagine Solve
g;:roup was instructed to imagine solving ten anagrams. The Real Fail
group was given ten insoluable anagrams., The Imagine Fail group was
instructed to imagine failing to solve ten ar}agrams; All groups were
then given a test similar to the pretestQ™ Performance of the Real Solve
and Imagine Solve groups returned to its pretest level. Performance of
the Control, Real .Fail and Imagine Fail groups did not return .to its
pretest level. Results were interpreted .n terms of the radical
behaviorist perspective on private evénts; Implications for the radical
behaviorist conception of imagining behavior are discussed and proposals

for future research are presented.
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Chapter I

INTRODUCTION AND REVIEW OF THE LITERATURE

-n .. .
- B

If asked to define ps;chology,- manynon-psychologlsts would
res;mnd that it. is the  study of- the mind or mental activity.
Psychologists define their science somewhat differently. For example,
Marx and Hillix (1973), in their text on the history and systems of
psychology define psychology as, "the science that | studies the
relationship between antecedent events or conditions and the behavior of
organisms” (p. 44). Atkinson, Atkinson, and Hilgard (1983),.in their
introductory psychology text, define psychology as, "the .science that
stuaies behavior and mental "activity" ' (p. 15), with mental activity
defined as, "the kind of processes whether in observed behavior,
subjective experience, or inferences from these, used as indications of
mantality” (p. 595). Morgan, King, and Robinson‘(lg?QJ, in their
introductory péychology text, define psychology as "the science of human
and animal behavior including the application to human problems" (p.
654), behavior being defined as, "anything a person or animal does that
can be observed in some way", (p. 654). —

Only Atkinson et al's definition specifically addresses the area
of mental activity. The other two address behavior only. One of these

(Morgan et al,), specifies behavior in such a way that it could be



interpreted to exclude the type of mental activity that Atkinson et al
.include. These examples, taken fram recent i'ntroductory text bocks,
reflect a long standing conflict in psychology that remains unresolved
to this day. The controversy concerns the inclusion or omission of
mental activity as a'lelgitimte area for psychological investigation,

E\S\r those opposing the inc.lusi_on of mental = activity in
psychqiogical investigation the main issues are that: (.a) there is a
general lack of agreement among those studying mental activity as to how
to define the subject area; (b) the definitions that have been proposed
(e.g., Atkinson et al.), lack precision; and (c) there are great
difficulties in object:_ively measuring mental activity, when it has been
defined. The main arguements for the inclusion of mental activity %n the
subject area of psychology are: (a) the face Validity of the concept.
and, (b) its apparent immense importance for the study of human
behavior. A brief sketch of some aspects of the history of psychology is
useful background for a discussion of the present contraversy.

Among the many problems psychology inherited from philosophy, was
that of the mind-body problem. Many philosophers proposed that man had
both a physical and a spiritual‘aspect. The physical aspect was the
‘physical organism, whereas the spiritual aspect was variously referred
to as the heart, the mind, the soul, or the spirit, It was held that it
.was the presence of this latter aspect in man that distinguished him

from the animals. This dualistic view of man necessitated the generation
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of theories to describe how these two aspects co—existred within a
person, and how they might interact. Other philosophers ado%;teci rather
different views, and the conflict that arose between the varibus groups
became known as the mind—boéiy controversy. Three main pbsitions can be
identified witl'; regard to this controversy. It is important to note that
within each position there still remains a great variety‘ or range of
pos/ig?ons, but that they are often clustered into three main categories
Eo%—iﬁonvemenc.e. ,

One position is referred to as monism. Monism is any point of view
which ignores gither the mind or the body, or subsumes both under the
same rubic, (e.g., materialism, phenomenalism). With. this position,
there is no need to prévide theories about the interaction of lthe mind
and the body, and there is the option of ‘accepting either physical
monism, or psychic monism. A second position is called dualism. Dualism
refers to any position .implying that two separately func;tioning entities
(the mind and the body) are preseﬁt within one individuél. This position
requires the generation of theories about the relationship or
interaction between the mind and the body, (e.g., cartesian
interactionism, psychophysical parallelism). A third position is that of
some compramise. An example of one type of compromise would be a theory
that assumes both the physical and the mental processes are surface

manifestations or aspects of one underlying reality which is not

physical and nct psychic (e.g., double aspect theory).
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The work of Fechner in the 1850‘3} and 60's is often cited as first
scientific investigation of the mind-body problem (Heidbredes, 1961, pp.
82-84; Marx & Hillix, 1973, pp. 37, 38). It was Fechner's intention to
formilate equations that would describe the functional relationship
betwéen the mental and the physical realms., To do thls, he felt that one
needed to measure ba{)th entities separately. His approach was to measure
the stunulL (the physical event) which acted upon the body, on the one
hand, and the sensation (mental activity) on the other. The stimuli were
measured using the standard techniques of the physical science, and the
sensation was measured by _scaling the subject's verbal reports. The mind
and body, or sensation and stimulus, were therefore regarded as separate .
entities in order ti:at each could be measured, and the relationship
between the two could be determined. This approach reflected a dualistic
position. Boring (1957) has questioned whether Fechner really intended
to take a dualistic position, but as Marx and Hillix (1973, p. 37) point
out, the problem appeared to many to be stated in dualistic terms.
Whatever his intention with respect to the mind-body problem, since
Fechner, psychologists have .found it difficult to re-unite the two’
aspects which " Fechner had isolated to study. Since Fechner,
psychologists have usually found it necessary to declare their positions
on the mind-body controversy. The positions ocutlined below are the two

major viewpoints found among behavioral psychologists.
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Behaviorist Positions on Mental Activity

Although the precursors of. behavior theory can be found in both
philosophy and biology, the initial formalization of a behavioral .
position within psychology was in the writings of J. B. Watson (c.f.
1913). The establishment of the .behavioral approach to psychology began
in opposition to the prevelent theories of Structuralism and
Functionalism. The general purpose of science, as Watson saw it, was to
provide a factual, empirical account of the world and the role of
psychology was to fulfill the purpose of science with regard to
behavior. The goal of psychology was therefore the prediction and
control of behavior, He considered all oehavior, human or ani.mal)to be
composed entirely of physiochermical processes. all learning resulted
from the strenghtening of stimlus-response connections in the neural
pathways of the brain, due to the frequency of pairings of the
neurological activity correlated with the stimlus and with the
response. Watson assumed that the formation of these conﬁections
followed specific rules and that the rules :E.ipplié!i to animals as well as
humans. His objective was to demonstrate this lawfulness through the use
of scientific methodology. Watson's approach to this investigation was
to consid\er‘ only those facts which could be direct‘l_},v observed in the
behavior of the organism in relation to the relevant environmental
variablés;. He argued that if all links were lawful, nothing could be

gained by inciuding in the anal_ysis, a supposed non-physical event



occurring within the organism, that could not be precisely defined or
measured. He thus excluded .mental activity from the realm of psychology.
He did note however, that speculation about mental activity could be
relegated to the realm of the philosopher. Thu.s , it would appear that
although he was physically monistic in his approach to psychology he did
not hold a strictly physically monistic world view, Wa;tson's position
with regard to psychology is called methodological behaviorism. The
essence of Watson's position is that mental activity whether physical or
otherwise, is inaccessible and therefore it is to be ignored in
psthology. His stand was highly ‘mflﬁential in psychology (Marx &
Hillix, 1973, pp. 201, 202). During his own time and for the decades
that followed, mental activity as a subject of investigation was 'largely |
ignored by behaviorists. -
Often,’ it is assumed that the position of methodological,
behaviorism, with its denial of: the lec_;itimacs,r of the study of mental

activity, is the only one to which behavidrists adhere. This is not the

case., B. F. Skinner, a prominant spokesman for behaviorism, has outlined
an entirely different c;)nceptualization, often L:_eferred to as radical
behaviorism (1953, 1963), Skinner utilizes the lterm private events and
conceptualizes mental ‘activity as one class of private events. He
defines private évents as'event_s which take place within an organism's

skin. They are distinguished': by their limited accessibility but not by



any special structl;re or nature. They are coriceptualized as being
entirely physical.

Skinner states that radical behaviorism must provi'd'e a
satisfactory account of private events. His objection to the use of
private evénts in an analysis of behavior does not appear to be with the
reality of their existence,. or with their inappropriateness for
psychologi.c;l investigation,l. but with the way in which the dualisté,
treat them as non-physical in c_iimension.

Skinner ;'ecognizes 'thatj the limited accessibility of - érivate
events may make it difficult‘.-'to examine them as clearly as public events
may- be e.xammed, but - he insists that they milst be studied. He has .
indicated that some inference or interpretation may be necessary in
order to cOpe with the lack of information when private events are
‘involved (Skinner, ‘1974, Ch. XVII). Skinper views inference or
interpretation as ébing beyond the facts to arrive at an analysis of
behavior. This inference or interpretation is based on the understanding .
derived from the laboratory experimental‘ analysis of behavior,-where the
analysis is the product of the Eiirect chservation of environment-—
behavior relat_ionships. In his view, when a choice of _e}qaerinléntal
analysis or inference exists, experimental analysis is to be preferred
as it is based on objec;";ive cbservation. But in instances where an
experimental analysis is not practical, Iinference is acceptable. The

limitation on inference, as Skinner sees it, is that it is much more



likely to be incorrect than is the experimental analysis of public

events. _ - ‘
Although Skinner and other radical behaviorists acknowledge the
necessity of the examination of private events{ to date little valid or
useful experimentation has been done to qgnanstrate the role of private -
events in the interpretation of behavior (Miller & Berman, 1983).
Skinner's criticism of the lack of én experimental analysis of private
events has been mistakenly takeﬁ to imply that he is not in f;vor of
their utiiiiation in an analysis'of behavior,(Lowe, 1983). " This is a
misqndersﬁénding of the position he has taken (Skinner 1953, 1974). His
objection has been to the manner in which private events have been

conceptualized and studled and most definitely not. to the concept of

A [

private events per se.
It is then, evident, that there is a major difference in the way
‘that Skinner and Watson conceive of private events. Watson and the
nethodologlcal behaVLOrlsts have taken a position which denles the
importance of private events in an analysis of behavior, whereas"Skinner
and the radlcal behav1orlsts see private events as physical events ?hlch
must be taken into account (even if only 1nferent1ally) in an analy515
of behavior. For the purposes of this proposal, the radical behavidral
approach has,beéq_adopted. In a physically monistic universe private
events are seen'aé:variables that, need to be taken into account for the

' interpretation of behavior., It is accepted that often, due to the



limitation of our instruments, they cannot be directly studied, and they

4

will have to be dealt with inferentially,

Current Behaviorist Debate . \

Among psychologists with. a behavioral orientation there is
currently much debate about the place of mental activity in an analysis
of behavior (Greenspoon & j'j.amal, 1978; Ledwidge, 1978; |Locke, 1979). One
h"major factor fuelling thié_debate, is the 'widespread use of' the concept
of mental -activity in applie__d areas. » A recent poll of. the technicues
used by éliniciﬁns belongirig to the Association for the Advancement of
B;ahavior "‘Ihe_rapy found that, B84% use cognitive -festructuring, 67% use
emotive imagery, and 42% -‘-enploy covert "‘-_d‘eﬁensat'ization, (Gotchman,
Allgocd, &“Greet, .1982). Th&se.' statistics make it cleaf that many
behaviorally oriented 'ps_ychologists are employipg the concept of mental
activity in their clinical practi&:es.

There are, however, problems with these applied procedures. The
problems arise from; (a) the lack of a clearly stated definition of thé
-terms used, and; (b) methé)dological weaknesses in the reported research.

The tendancy for those working in the field“of behavior therapy is
to use the terms cognition or cognitive structures rather than the term
mental activity. To date, a definition of cognition or cognitive
structures has not been attetrtibted,_ ©or when the attempt has been made,

the definition has not met with any form of general agreement (Cautela,

9
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1979; Hollon, 1984). In part the lack of agreement on definition is a |
result of the many différing theoretical perspectives and’ in some cases
the lack of any- theoretical perspective to which those working 'in the
« field adhere. 1In addition, confusion arises from t.he ever increasing
number of treatment 'techniques, each of which employs a somewhat
different definition of the cognitive constructs involved (Stroshal &
Ascough, 1981). |

Of the methodological problems, the te{ndancy for generally relaxed
experimental standards in the research, has been-noted by many 9f those
analyzing these applied studies. Specifically, the acceptance of weak
inferences, the lack of experimental methodology, and selective emphasis
on certain works, have been cited as the most cbvicus flaws (Cautela,
197%; Ledwidge, 1978; Twentyman & Zimmering, 1979). The dependent
variables are also problematic. The primary juspificat_j.on for the
popularity of the cognitive teéhniques is the 'cited effectiveness of
these techniques _J'.n the alleviation of behavioral problems (Miller &
Berman, 1983). Two difficulties are related to this form of
| justification. One is that in many studies, behavioral measures, other
than self report, are not used. That is, dirgct measurement of the
target behaviors are not taken. Some studies that take both self report. .
and behavioral measures, show that changes-in self report do .not
necessarily reflect changes in behavior (Miller & Berman, 1983, p. 45;

Michelson, Mavissakalian, & Marchiane, 1985). Thus behavioral change,
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inferred fram self report only, may not have occurred. Another
methodological difficulty arises from the lack of a clear separation of
purely behavioral from cognitive technicues. The difference between
behavioral and cognitive techniques tem® to be viewed by some
investigators as one of a degree in’ e-mphasis (Ledwidge,-1978; Locke,
1979). As a result of the spectru.m of procedures created, comparisons of
purely cognitive vs purely behaviorél techniques are difficult. As to
the comparisons themselves, there is little research completed that
directly évaluates the effect of these two techniques when behavioral
indicies are used as dependent variables. The data from the few studies
meeting these two criteria (behavioral techniques vs cognitive
behavioral techniques, with a dependent variable of public behavior) are
equivocal.-Millar and Berman (1983) ‘reviewed 48 studies. They found that
there was no firm’;evidence that cognitive therapies were superior to
other forms of behavior therapy. They also state that their comparisons
did not indicate that any specific problems responded more readily to
cognitive therapy than to any other therapy. Michelson, Mavissskalian,
and Marchione (1985) in a well run comparison of cognitive a behavioral
techniques alsc found that although both types of therapy prodﬁce
irrprovénent, behavior therapy produced significantly more improvement on
the behavioral measures. Ledwige (1978) reporting on 13 studie; noted
that in some inétances cognitive therapy proved superior, in others,

behavior therapy proved superior, while in other studies the two appear
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to produce similar results. Hollon (1984) and Kaloupek (1983) found that
the combination of behavioral and cognitive techniques has been found to
produce superior pe.rformaﬁg; to either technique alone. Thus, justifying
the use of cognitive techniques on the basis_of their efficiency in
er'":fecting' behavioral change, (Miller & Berman, 1983) appears unwarrented
at this time,

These weaknesses in the cognitive behavior nodificfagtion literature
raise serious questions regarding the usefulness of the conceg;t..of
private events and‘regarding the effect of pri‘vate events upon behavior.
It should be noted however, that there is some evidence (Hollon, 1984;
Kaioupek, 1983; Ledwidge, 1978), suggesting the usefulness of cognitive
concepts in clinical procedures. In addition, evidence is accumulating
from other areas of research indicating that the concept of private
‘events may be useful .

The results of recent ressarch on human operant behavior under
various schedules of reinforcement is one such area The pattern of the

responding of infra humans to the various schedules of reinforcement has

—

proved to be surprisingly similar across a wide range of species,
th‘nané, however, provide a noteable exception., Human patterns of
responding, although replicable, are not similar to those of other
animals. Recent research has shown that human responding differs from

that of other animals in fundamental ways, but only after language

acquisition has occurred (Lowe, 1983; Lowe, Beastf, & Bental, 1983).
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Lowe points out that lanquage Iray be public or private. Thus when
instruct:ion'sl from the experimenter are non-directive, the subject's
internal éialogue ‘(as opposed to the external contingencies of
reinforcement) may be responsible for the response pattern obtained from
adult humans. Lowe contends that this hypothesis is strongly supported
by the fact that human infants (preverbal) produce response patterns
gimilar to those of animals but which differ fram those of adult humans.
Children who are in the process of acquiring language, tend to produce
rﬁ;_xmse patterns mL:e similar to those of adults, but, they also tend
to revert to response patterns similar to those of infants, when
prolonged responding is required, (Lowe, 1983). These studies suggest
that what humans say to themselves (privatel events) influences their
behavior,

The work on rule governed vs contingency governed bepavi&r would
seem to support this ideé‘uman operant behavior should be sensitive to
the contingencies of reinforcement, and various schedules of
reinforcement produce different patterns of responding. In studies where
some subjects were given inaccurate instructions co.ncerning the
reinforcement contingencies, their response patterns were similar to
those which would have occurred had the instrﬁct;ions been accurate. The
response patterns did not match those which should have developed under
the actu_gl schedule of reinforcement in effect. Sensitivity to the real

contingencies did not occur in many cases. Other subjects given no
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instructions about the schedules of reinforcement appeared sensitive to
the actual contingencies in effect, (Buskes, Bennet, ‘& Miller, 1981-;
Galizio, 1979; Mathews, Catania, & Shimoff, 1985; Shimoff, C'atania, &
'Matthews, 1981). The inference from this work is, again, that what
subjects say to thenselvés is an important influence on their
responding.

Another source of information sugges-ting the inportaﬁce of private
events can be found in the athletic mental practice literature. The term
mental practice as it is appiielc'i in the 1it:erat1?re on motor learning
refers to the private (imaged) rehearsal of a physical skill without
overt physical activity for the purpose of i.mp;roving the public
performance of that skill (Corbin, 1972; Richardson, 1967, 1976).
Jacobson (1932) and Shaw (1940) have shown that imagery in which a motor
skill is executed imaginally, results in the activation of the same
muscles that are used during the actual physical execution of the skill,
Results typically reported in the mental practice literature show that
mental practice improves performance more than no practice (Corbin,
-1967a, 1967b, 1972; McFadden, 1982; Mendoza & Wichman, 1978). The
comparision of érivate and public practic?—f appears to be somewhat more
complicated. Task familiarity seems to be the critical factor. Results
indicate tﬁat mental practice enhances performance to the same extent as
public practice when the subjects have experience with the skill to be

performed. Novices at the skill however, appear to benefit more from

it
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&
public practice (Clark, 1960; Corbin, 1967a, 1967b; McFadden, 1982).
These studies suggest .that mental practice can facilitate subsequent
pefformnce under .cer.tain oonditions..‘ The radical behavioral
interpretation of private evénts as physical is not inconsistent with

.the data of the athletic mental practice literature.

To sum up; (a) cognitive therapeutic techniques (private events)
have at times appeared to influence behavior; (b) <the subject's self
talk (private events) may be responsible for adult response patterns
that differ from those infants or animals, and; (¢) mental practice
.(private events) has been shown to be a useful technique for enhancing
skilled athletic performance. The findings from- these divexgent'areas
suggesi: that the investigation of the impact of private events upon

“behavior, even though difficult, is warrented.

Radical Behaviorist Conception of Private Events -

The present research attempted to investigate .the usefulness of
the concept of private events Eran the radical behaviorist perspective.

A wide variety of private behaviors-are encompassed by the term private

r\) event. Mental activity and more specifically imaging, seeing in the
/.\/ absence of the thing seen (Skinner, 1953, Ch. XVII), is the private
event. selected for study here. When an organism sees a stimulus,

something physical occurs within the organism. When an organism acts

samething physical occurs within the organism. The radical behaviorists'

-
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p.osition holds Er;at when an organism images seeing somethincj or images
doing something, physical events occurs within the organism that are
similar to what occurs when the organism actually sees the stimulus or
acts. Doing somethiﬁg or seeing something effects subsequent behavior.
This position holds that imaging doing or seeing som:athing should also
effect subsequent behavior in much the same way. ‘This study was designed
to test the usefulness of this conceptualization. 1In this. study,
successfully solving anagrams should have an effect on subsequent
anagram solving 'behavi_or. Failing to solve anagrams should have a
different effect on 'subéequent énagram solving behavior., The test would
be to see :f -imaging solving aﬁd lmaging failing to solve would have the
same effect as really soiving ‘or realiy failing to solve anagrams, as

the radical behaviorist conceptualization would predict.

&

Learned Helplessness

. Seligman's work on learned helplessness (Miller §& Seligman, 1973;
Seligman, 1975) was sélected as a st;arting point for the purpose of this
investigatig_g: There are two major reasons for this choice. The first is
that it provides ex'c{;;é;in\ental procedures in which the manipulation of
“ public events has been shown to have reliable effects upon public overt
behavior. For the purbose;s of the present study private events will be
substituted for the public ones to allow the examination of the effect

of private events on public behavior and to allow a comparison to the

-
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established effects of public events. The second reason for selec-:tiné
.Séligman's work is that learned helplessness has been . proposed as &
model for behaviors in a much broader context than th; laboratory
'setting. Specifically the model has been proposed as an explanation of
some types of reactive depression (Miller & Seligman, 1973, 1975),
inadequate school performance (Deiner & Dweck, 1980; Goetz & Stauss,
1980), and interpersonal social difficulties (Goetz & Dweck, 1980).
Hence information about procedures involQing private events might be
usable in applied situations.

Seligman's work originated in escape avoidance experiments in
which an unusual effect was demonstrated. Animals exposed to situations

in which they had received inescapable shock did not subsequently

prpduce,r&;ponses' which would allow them to escape the shock when the
response escape contingencies were put into effect (Maeir & Testa, 1975;
Overmeir & Seligman, 1967; S"b‘lan-on & Wynne, 1953}, Subsegquent
investigation of this phenomenon discovered that tne animals not &ily
failed to initiate responses;.\b_ut also failed to continue responding on
subsequent trials once they had suct-:&;sfully escapead tl;e shock on a
particular trial (Kelsy, 1977; Maier & T&sta,. £975; Qvermeir, 1968;
Overmeir & Seligman, 1967). This behavioral pattern of non-responding
and failure to continue responding after success, following
non-contingent aversive stimulation, was labelled learned helplessness

(Overmeir & Seligman, 1967). Learned helplessness has been demonstrated

-
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in rats (Kelsy, 1977; Maier & Testa, 1975), dégs (Overmeir & Seligman,
1967; Seligman & Maier, 1967), fish (Frumkin & Bookshire, 1969; Padilla,
1973), cats (Seward & Humphrey, 1967), and humahs (Fosca & Greer, 1971;
Thornton & Jacobs, 1971). .

'i‘ypically in these studies a two phase design is used. For the
firsi; phase group A is exposed to a pretreatment in which non-contingent
:cwersive stimulation i(administered. No response made by the. subjéét
can terminate the- aversive stimulation. This is labelled thé‘failure
induction procedure. For the first phase group B is exposed to a
pretreatment involving an escape procedure. The subject is exposed to*an
aversive stimuilus and as socran as the subject completes a predetermined
response, the aversive stimulition ceases. Tp ensure that there is no
difference in the total amount of aversive stimulation received by these
two groups, the subjects in groups A are yoked to the .subjects in group
B. For group C the first phase involves waitirﬁjﬁan equivalent amount of
time or completiézg an unrelated task.

In the second phase, all groups are tested in a situation in which
the avoidance of, or escape fram, an‘ aversive stimulus is rr'hade
contingent upon a éredetermined ..t'arget response., Group A which ;eceived
the failure induction pretreatment is typically found t'o produce
significantly fewer responses than group B. In addition, even though a
response in this phase will terminate the aversive stimalation, for the

A group, target responding, should it occur on a particularr trial, does

8
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not increase on trials sub§_equent' “to the successful trial. This
) contrasts with group C, where once'H_ responding has termtinated the
aversive stimulation on A particulér trial, on subsequent traals
responding increases signi.ficnatly.

The theory that Seligman lhas proposed to explain the data has
become more elaborat;_e over time. 1In its wost recent form (Milier &
Seligman, 1975;_. Seligman, 1975), he states that if animals and humans
can learn that there is a connection betwec;n their behavior and cutcome,
they can also learn that fhere is no connection between their behavior

~

and outcome. Subjects then exhibit a learned helplessness expectancy

(hypothetical cbgnitive' cosntruct)' that develops during the failure

induction procedure. The expectancy that develops is that respondipg
: . W

will not effect outcome on this trial, or on any trial that occurs in
the future. This expectancy .lead;to a low rate of responding, if any
responses are emitted at all. Seligman interprets the fai}ure to
initiate responses as\__,a' motivational deficit, the failure to-continue
responding as a cognitive deficit, and with humans he states the;t a
dysphoric mood, an emotional deficit, would also occur. The

motivational, cognitive and emotional deficits are viewed as functions

of the expectancy.

i
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Ajplication-of Learned Helplessness to Present Research-

Whether one agrees with Seligman's analysis or not, the use of the
failure induction procedure reliably produces the- behavioral pattern
which has been labelleéw‘learned helplessness in humans (Fasco & Gneer,
1971; Miller & Seligma_n, 1975; O'Rouke, ’I‘yroﬁ, Raps, 1980;-Seta, &
Hassan, 1986; Tenner, Gillc;n, & Drum: '1982). The pattern consists of
infrequent respopse initiation (or no;‘ae...at all), and failure to conpiﬁhe
responding after an in:‘?,tance of successful responding-. . |

For the purposef . of the present research the term 'le'arned
helplessness will refer to this behavioral pattern, and not to the
explanation of this patt‘:-:ern in terms of expectation, motivational
deficits and emotional deficits. This ‘usage is consistent with the
original usage by Seligman and Overmeir (1967). This pgsj..tion is in
contrast to much of the literature where learned helplessness is a

construct which is presumed to cause the behavioral pattern. Here the

behavioral pattern is the focus. )

There are two reasons for selecting this definition of learned
he_]_glessness. The first reasén is that many of these reéént extensions
inyolve the use of hypothetical .cognitive constriicts. Researchers have
found it difficult to establish the presence of these constructs, and
diff‘icult to establish their effect upon the development and the

alleviation of learned helplessnés’s in experiments designed to measure

their impact (Garber & Hollon, 1980; Meyer,~ 1980; Raps, Rienhard,



21
Seligman, 1980). The second reason is that in the early éxpe.riments with
anhﬁals, Seligman and Groves (1970) found that a'gfeate.'r percentage of
las' raised dogs compared to dogs obtained from a pound, developed
learned -helplessness. This result would appear to indicate that the
learning histories of ‘the animals effected the developmeﬁt of learned
helblessness. Studies testing the impact 'ofql‘;; learning history ‘on the
development of 1learned helplessness are a .necessa_.ry step in the
unde_r'standing of the development of learned help‘less-ness. Research into
learning history has not been done but this avenue of research should
probably be developed before the theory is extended to- include further

"

constructs, '
Investigation of 'tﬁe learned helplessness behavioral pattern has
" begun to concentrate on three different areas. The firstl is the role of
contingency and failure in the development of learned helplessness. A
second is the applicability of this model iﬁ a variéEy of situations in
which huxr;ans experience behavioral problems. A thir_j'd\is the alleviation

]

of the learned helplessness behavioral pattern.

Among those investigating learned helplessness tlhere has been some
debate as to the aspect of pretreatment most important to the
development of the behavioral deficits. Non-contingent aversive
stimulation had been the typical pretreatment. The debate developed
‘between those who felt that it was the failure experience that led to

. the behavioral deficits (Buﬁéhwald,‘ Coyne, & Cole, 1978; Worthman &

™
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Brehm, 1975), and those who felt that it was the non-contingency between
behavior and ocutcome which was more important (Oakes & Curtis, 1982).
Recent research appears to support the view that non—contingency is the
more iwpérant factor as learned helplessness has been demonstrated in
subjects who experience non-contingent reward .in the pretreatment
(Griffith, 1977; Hiroto, 1974; Oakes & (::urtis,_ 1982; O'Rourke, Tyson,
Raps, 1980; Tennenr Gillen, & DN{H, 1982), .
Learned helplessness has been proposed as an e.xplana?zion of
behavioral deficits exhibited by humans in a v;u:iety of situations,
Seligman has proposed that the model of learned helpI_Lessness accoupts
for certain forms of reactive depression éMiller & Seligman, 1975). Some
experiments have found- that the forms of behavior and learning deficits
in analogue studies of learned helplessness are similar to those found
in individuals labelied- clinically depressed (Klein, Fencil-Morse, &
Seligman, 1976; Klein & Seligman, 1976; Miller & Seligman, 1975; Pagel,
Becker, & Coppel, 1985; Seligman, '1975). These: studies have led to
several reformulations of the theory of learned helplessness as it
applies to humansw (Abramson, Seligman, & Teasdale, 1978; Miller &
" Norman, 1979; RotlE:;' 1980).
Diener and Dweck (1980) applied the learned helplessness model to
‘. poor school performance, vand suggested that perceived lack of control
wer factors influencing grades, may debilitate student performance in

the ’classroom setting.
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Goetz and Dweck (1980) and Dobia and Marray (1985) have a;pp’lied
the 1ea;neq helplessness model to individuals who experience difficulty
socially, and suggest that perceived inability to interact socially may
lead to inability to initiate or maintain social exchanges.

As noted above a third area of recent researcg is focused on tg?
alleviation of the learned helplessness pattern of behavior. Subjects
who received the failure induction procedure ;Ethe application of
non—gontingent aversive stimulation} have been gi%en what is labeiled
here, the alleviation procedure. The alleviation procedure constitutes a
third phase in the previously outlined typical study. In animal
experimentation this phase comsists of physically dragginé; the animal
through the target response. (the response requirei to terminate the
aversive stimul;tion). This procedure is continued until_the animal
initiates the target response without aid (Seligman, Maier, & Gree{,
1968). A variety of alleviation procedures have been used with hu?éh
subjects. Subjects have been given; simplified tasks (Kilpatrick-Tabac &
Roth, 1978; Teasdale, Klein, & Seligman, 1976); anagrams to solve
(Teasdale, 1978); elation mood statements to read (Kilpatrick-Tabac &
. ‘Roth, 1978); instructions requiring thaéfthey imagine past successes
| (Teasdale, 1978); instructions to imagine pleasanﬁ scenes sometimes
carbined with instructions that this would improve their performance’

_(Coyne, Metalsky, & Lavelle, 1980); and assertion training (Dobia &

H

Murray, 1985).

7.
By L
Kol :«.?”
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In addition to this wide range of allevaition procedures, -studies

with human subjécts have dlsplayed wide variability in effectiveness.
Several trends are apparent One is that as the number, of learned
helplessness induction" trials ihcrease, the number of alleviation trials
must increase in order to reverse Ithe performance deficits. Another is
that the more s‘J_m:Llarlty between the learned helplessness mductlon
tasks and the allev1atlon tasks, the more effectlve the alleviation
procedure. I& addition it seems that solving simpler but similar
problems to. hh%se used in the learned helplessness induction is more
effective in alleviating learned helplessness than are relaxation, or

the recall of past successes, or the reading of mood elevating

statements. .

Three prcoblems associated with the alleviation techniques should

-t
be mentioned. One is that the studies do not take measurements of

behavi%r.f before the experiment - begins. Thus there is* no behavioral,
standafd against which toc measure subséc#fuent responding. The second is
“that the studies do not take measurements of lea:ned helplessness after
the failure induction procedures are used. Thus they assume the presence
of, but do not measure, the learned helplessness behavioral 'd'efi.cits.
The third problem is that frequently the tasis used in the alleviation..

. 3

procedure %‘e not the same as those used to develop learned helplessness

nor the same as those used to measure the effectiveness of the

Py
&

alleviation procedure. This point 1is critical as cross ..task
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generélization, has not been demonstrated (Cole & Coyne, 1977; Lubow,
Caspy, & Schnur, 1980). The assumption that failure on one task will

produce performance deficits on another is questionable.

Modifications made to Learned Helplessness Procedures

The reported study uses a modified_ version of the experimental
design used by Seligman and others to develop and alleviate learned
helplessness in th. The modifications are intended to avoid the
problems cutlined above. Performance on the target task will be measured
at three points during the experiment and one taék' will be used
throughout. As anagram solution has been used frequently in past
research the solution of anagrams has been selected as the target task
on which the behavioral measures will be taken. The study has two

objectives. The first is to examine the effects of imagining on an

individual's public behavior. The second objective is to examine the

similarities and differences in performance when alleviation or
continued failure is mplérrented in real as compared to imagined
practice. Solve times will be measured on an\anagram solution task at
three separate points during the experiment; (a) there will be a pretest
(test 1) before any intervention has occurred; (b) thereh will be a post
failure test (test 2)- after a failure induction phase, designed to
produce learned t;"elplessness, defined here as low response initiation

and failure to increase responding subsequent to 5ucces_s; and; (c) there

¢
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will be a post treatment test (test 3) following a phase in which the
subject received alleviation (real or imagined), or continued failure

{real or imagined).

Statement of Hypotheses

Private events are considered the equivalent of public events fram
a radical behavioral perspective, and as previously stated are

considered so here. They are expected to effect behavior in the same

manner as public events. The private event studied here is irnaging,'

seeing in the absence of the thing seen. As really solving or Eai.ling to

solve anagrarrs is expected to effect behavior in specific ways, Lmagmg ‘

solvmg or Ea‘:.lmg to solve anagrams would be expected to effect beavior

in the same way. It is hypothesmed that: '/

(1) both' experimental groups receiving the alleviation
(public or imaged) t;reatnment procedures wé’.ll have
maan so'lvl'e times and number of anagrams not aolvei on
the post treatment test (test 3), that a;'e; not
significantly different from those_ of the pretest
(test 1);

(2) that the mean solve times and number of anagrams not

solved in the two groups receiving” alleviation »

(public or imaged) will not be significantly

-



(3)

(4)

3)-

~ different fram one another on the post treatment test

(test 3);

that the groups which receive continued failure -

(Qublic or imaged) instead of the allévié;tion
jﬁarocedure will have mean solve times which are
significanltly longer and number of anagrams not
solved which are significantly larger on the post
treatment test (test 3) than their own scores on the
pretest (test 1); | |

that the mean solve times and number of anagrams not
solved .in the two groups receiving continued ‘failure
would not be significantly different from one another
on the post treatment Eest (test 3);

that the mean solve times will be si;jnificantly
shorter and the number of anagrams not solved will be
significantly smaller on the post treatment test
(test 3) for the two groups receiving alleviation,
compared to the two groups receiving continued

failure.

27
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Chapter II
. METHOD

Subjects

The subjects were undergraduate students from the University of

" Ottawa who participated on a voluntary basis., Although each of the 129
valunteers completed the experiment, the 70 subjects selected for the
study were those showing the behavioral deficits called learned
helplessness on the post failure test (test 2), after they were exposad
to a failure induction procedure. These def iéits were megsured on the
subject's performance while solving anagrams. The criteria\for their

selection were that; (a) the subject's median solve time in two of the

three subsets of five cards in thé post failure set of anagrams was 20

seconds, with one subset being the final subset. This would ensure that -

there was not an improvement in performance as the second test

progressed; b) . the median solve time on the post failure 15 trials was

20 seconds. This indicated that the subject made no response on’ the

majority of triais; {c) the mean solve time in the post failure test
(test 2) was longer than the subject's own mean solve time on the
pretest (test 1). This indicates that the subject was taking longer to

solve the anagrams, Subjects meeting these requirements were randomly

.- assigned to one of the five experimental groups. The number of subjects
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required for each group was determined by a statistical power analysis

(Cohen, 1969). There were 14 subjects per group.

Materials and équipment

The stimali (anagram, questions) were presented on white a‘nd pink
index cacds 'rneasuring/n.'l X 7.?5 am. ‘\The white cards were useﬂ on the
pretest {(test 1) only to hélp difﬁerentiate it_frcm the-failure task
cards. This was done to reduce any effect that success on this pretest
might have on preventing the development of learned helplessness during
the learned helplessness induction phase (Ooles & Coyne, 1977). Each
card had a number typed on one side and was either blank, or had a
question, or five capitalized letters constituting a 'scrarrial:ed word
{anagram) .typed .on tha other, Ail cards were presented in decks of 10
anagrams or 20 questions. The solve time giv~n for each anagram was the
madian solve time for that anagram. These times were standardized in
previous research which examined the solve times of various anagrams by -
undergraduate university students (Armstrong, Morry, Coppelmans, &
Hayek, 1983; Tresselt & Maywer, 1966). Specific letter sequences and
order of presentation as well as solve times can be found in Bppendix A
pages 89-112. Another task was to answer questions of the type found in
games such as Trivial Persuit and Reach for the Top. The questions were

selected on the basis of pilot data which indicated that the mean number

-



of -correét solutions was three out of twenty questions. The questions
and answers can be found in-Appendix A pages 95-99.

The experimental room had two tables placed side by side Eéé:'i.ng a
wall with the subject's chair placed at the table on the right. The
experimenter's chair was placed behind the s.ubject, facing the subject's
back. The card decks were placed on the second table to the left of the
one at which the subject was seated. The table in front of the subject
had two rectangles 12.7 x 7.6 am, one white(to the left) and one vellow
(to the right) taped on the centre, 25 cm in front of the Subjéct.
| Timing was done manually using an electronic stop watch with a
digital display of minutes, seconds and hundredths of seconds. . An audio
cassette recorder was used to record the subject s verbal responses. It
was placed on the expermenter s table

When the experiment was over a lreasufarent of innage_t:y—'vi\'!idnéssq
was taizen using the shortened form of the Betts Questionnaire of Mental
Imagery (Sheehan, 1967) which can be found in Appendix A pages 113-T6,
After théy had finished the Betts Questionnaire the subjects were asked
a series of demographic and task related questions which can be found in

. Appendix A pages 117-118,

Procedure

-

There were five phases in the experiment. They were; (1) the

pretest (test 1), (2) the learned helplessness induction phase, (3) the
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post failure test (test 2), (4) learnsd helpleseness alleviation, or
‘ contmued mductlon, and (5) the post treatment tesl:- (tstQB).

There were five groups of subjects, one control group and four
experlmental groups; The control group (group 1) r_,ecewed ‘a pretest
(test. 1), the learnel helplessness indué’tion phase, a post failure test
(test 2), then a four minute waiting period beﬂﬁeen post failure (test
2) and post treatment test (test 3). This four minute waiting period was
approximately the time taken by subjects in the other groups to complete
the tasks for this phase. .

The four e:cperinlental groups (groups 2 to 5) received a pretest

(test 1), the learned helplessness indﬁction phase, a post failure test

(test 2), and then 'eithel‘ an alleviation procedure, or a further

induction procedure. E)qaenmntal group. two labelled Real . Solve,
recei'E real practice solving 10 real anagrams E:xper:mental group
three labelled Imagine Solve, received instructions to image s‘ollving 10
anagrams. Experimental group four labelled Real Fail, tried to solve 10
apagrams which were designed to be unsolvable, Experimental group five
labelled Imagine Fail, received instructions to image fai‘ling' to solve
10 anagrams. All five groups were then given a post treatment test (test
3).

Initially each subject was .read a general outline of ‘the tasks
involved but was left blincl as to the purpose of the ex;;eriment He/she

- N

was remmded that part1c1patlon was voluntary and that he/she was free

Tak
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to leave at any tine (see Appendix A, page 90 for specific
instructions read to the subject). kE

Each subject completed the experiment individually. The data
selected for subsequent analysis was the data of the subjects who after

rgeeiving the learned helplessness induction phase met the criterion for
geeiving

learned helplessness in the post Ffailur

test (test 2). _When the post
treatment test (test 3) was completed each \'_".-'_;E;x'bjecl:_j.’;,_\-{as_asked to complete
the shortened form of Betts Questicnnaire of Mentai Imagery. This form
of the Betts Questionnaire cdnsisted of 35 items. The subject .is
instructed to opnstruct a mental image for each item. then rate on a
scale of one to seven the vividness of the image. The rating-.?f'oﬁé was
to be given when ‘the image was "perfectly clear andfé's T'-vivi.cl as the
actualrexperience". The réting of seven was assigned wt;en there was "no
image at all, you .ar.e only avaré that you are thinking of the subject".
See. Appendix A page 113 for the complete test. The ratings for the
individual images were summed to give a total score for ‘the 35 LtGTS

The lower the score, the more v31v1dly the subject rated their images.

The Betts was selected as research has revealed that it “withstands
psychometric scrutiny (Cheney, Miller, Rees, 1982; é..;:rosahl & Ascough,

A
bt

1981).

A series of demographic and task related questions were .then
“"_i i-!.‘. .
completed (see Appendix A, page 117 for specific questions). Finally the

experiment and the manipulations involved were explained to the subject
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and any questions that the subject might have had were answered. A flow

- chart of the experiment is presented in Figure 1 on page 34.

Test Phases: Phases 1, 3 and 5

‘The three tests consisted of Ffifteen anagrams per test. The
anagrams were presented in decks of ten cards each, one word per card.
An expianation of this arrangement is given below. The cards were white
for the pretest (test 1). Cards for the post failure test (test 2) and
the post treatment test (test 3) were pink, This change was made to
' reduce the transference of effect of success from the pretest- {test 1)
to the post"failure {test 2) and post treatment tests (test 3) (Cole &
Coyne, 1977). Each test of fifteen anagrams was arranged in subsets of
five, This‘created nine subsets, three per test. Each subset of five
cards was arranger:I such that the; solve times of all anagrams in the
first position were equal within plus or minus .5 sebonds_, all anagrams
in the second position were equal within plus or minus .5 second.é in
solve time, etc. As it turned out the average solve time for each subset .
of fivé anagrams was equal within plus of minus .36 seconds. The median
solve time for the anagrams used in the tesﬁs ;anged from 5.0 seconds to
15.0 seconds. The subject was allowed twenty seconds per card in which
to solve the anagram. Solve time was defined as the interval frcm- when
the subject read aloud the number on the card to when thé cubject said a

solution. The subject received feedback after every card and at the end
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of each deck of ten anagrams. The feedback for each individual card was
as follows. If the subject failed to give any response within the twenty
seconds he/she was told that the trial was o;rer. The correct answer was
.then p;:o;,flided and the subject was instructed to place the card with the
~unsclved anagrams, number on the yellow rectangle. If the subject gave
.an incofxq:!ect response to the card he/she was told that thHe answer was
wrong and then provided with the correct solution. - The subject wasl then
told to place -the card containing the anagram, number on the yellow
rectangle. If the subject answered correctly he/she was told so and
insti\‘ﬁ\&—tﬁ,to place the card éontaining the anagram, number on the wHite
_rectangle. At the end of each deck of ten cards the subjecj; was told the
number of anagrams he/she solved in £hat deck.

Solve time was measured by hand with a stop watch during the
experiment. Solve times, correct responses, incorrect responses, and
non—responsé within the twenty second limit were recorded trial by_
trial by the experimenter. The session was also ‘tecorded on the audio
cassette recorder, Later an independent timer, Blind to the order of
presentation of the anagrams, listened to the tape and néasured the
subject's solve times, o

A separate deck of ,_Eive anagrams was presented to the subject
before the pre test “(‘teﬁt 1). All anagrams in this deck had solve times

of under ten seconds. Feedback to the subjects as well as timing was

identical to that used during the tests. These cards were to familiarize
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the subject with the task and the subject was informed that the deck was -
a "warm up" for the tasks to follow. At the end the post treatment test
(test 3) there were an additional- five anagrams not separatelfrcm the
other decks. These final five anagrams had solve times of under Five
seconés, and were intended to allow the subject to comnplete the

" experiment on a successful task. Feedback and timing were identical to

that used during the test,

S
.

Phase 2: Learned Helplessness Induction

The learned helplessness induction phase consisted ot".a series of
three different tasks (a) énagram solution.; (b} questions on different
subject areas, and; (¢) various mathematical qﬁlestions and problems, The
subject was not expected to be successfr;ll.with these tasks. The sequence
of tasks as they were preséhﬁed in tf;e learned helplessness induction
phase was as follows; (a) five anagrams (following but combined with the
final five anagrams in the pretest); (b) forty questions in two
different subject decks of twenty questons each; (c) thirty anagrams;
(d) twenty matiuenatical questions; (e) twenty-five anagrams (the last
five of which are the first half of the deck ir; which the post failure |
test (test 2) beginé). Correct responses, incorrect responses, and non
responses within the time limits for each task were recorded by ﬁhe

experimenter. The tasks are described in detailﬁ below.
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The sixty aﬁagrams, were presented on pink cards in decks of tem

- —

cards, one word per caré (see Ap?“péﬁa'i'ic.}x, page 103 for list of anagrams
pr&;;nted). Instructidr;s and feedback weré isient-;'i.cal to that in the
tests. The median reaction time for all anagrams selected for use in the
le_arned helplessness induction phase' was greater 'than 30 seconds. The
subject was allowed 17 seconds per card to solve the anagram, - This time
limit réduction tock place without informing the subject and was
. intended to further reduce the probability of the subject achieving a
correct solution.

Ancther task was to-answér questions of the type found in games
like Trivial Persuit and Reach For the Top, etc. (see Appendix A pp. 95-
99). There were six decks of pink cards, twenty questions per deck. Each
deck represented a different éubject area{ and was labelled . accordingly.
The subject was required to select any two of the six decks. The
feedback was the same as for the test anagrams except that each deck had
20 cards whereas anagram decks contained ten cards so that the feedback
as to the total number correct was given after 20 cards were completed.
The subject was allowed five seconds to respdnd to the question on each
card. Solve time was defined as the interval fram when the subject read
aloud the number on the back of the card to when the subject said a
'solution. ]

The remaining task was to solve twenty mathmetical questions or

problems typed on pink cards (see Appendix A p. 102). Feadback to the
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subject was identical to @at fc;rtthe test anagrams except that the
feedback on .the total nmnﬁe.r correct tock place after all twenty cards
had been attempted. The subject was allowéé seven Qeconds per card in
which-to respond. Solve time was defined in the same way as for anagrams

and subject area cards.

Phase 4: Waiting Period or Alleviation or Continued Induction

Group 1: Control Group

Each ‘oE the subjects in this group was instructed to wait. The
insgructions for this task were, “The experiment calls for a four minute
break at this point. Remain seated. Please do not lock at any oé the
cards in the decks." The experimenter remained seated, timed the four

minute break, and did not converse with the subject.

Group 2: Real Solve

Each ‘of the subjects in this group was instructed to solve‘
anagrams as they had been doing throughout the experiment, but they were
“allowed as long as was necessary for them to solve the anagram
correctly. The instructions for this task were, "The next task is to
solve anagrams. Take deck W remove the letter card. When you receive the
instructions "Begin Now", pick-up the first card and read alcud ther

number on the card. Immediately turn the card over and begin to work
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through your solution. You will have as long as you require to come to a
correct solution for the anagram. Say your solution loudly and clea;ly
as soon as you have’it. You will then receive furtherl_in,structions; bo
yoﬁ wish me to repeat the instructions?” The instruct‘;éns were re-read
when necessary. There were ten trials, Feedback fof this task was as
follows. If the subject failed to respond, a paper and pencil was .
offered to aid in the solution of the anagram. If the subject responded

incorrectly, he/she was told so and instructed to try again. The subject

‘continued until a correct solution occurred. When the correct answer was

given the subject was told so and then instructed to place the card on
the white rectangle. The subject was told the number of correctly solved
anagrams in the deck of ten (this was always 10). Timing commenced when
the subject fead aloud the number on the card, and ceased when the

correct response was given. All anagrams used in this deck of ten had

‘median solve times of 13.2 to-16,8 seconds. The anagrams and their solve

times can be found in Appendix A page 107.

/

Group 3: Imagine Solve

Each of the subjécts in this group was instructed to imagine the

~anagram solution task. The instructions which were read to the subject

were, "The next task is to imagine solving the anagrams. Take deck H and
place it close to you. Remove the letter card. When you receive the

instructions "Begin Now" pick-up the next card. Read alcud the number on
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the card. Immediately turn the card ovef' and'cllose ybur ayes, 'imagine
trying to éol_ve an anagram. Imagine that you are successful, that yém h
solve the anagram. Do or say nothing else. Run throuéh the task only
once per card. When you have done this say the word "poné“_ ox_.:tt loud. You
will then receive further iﬁstrgqtions. Do you wish me to répeat the
instructions?", The instructions were re—read when necesSary. There were
ten trials. Solve ti{ne began when the subject read éloud the nurﬁber an
the card and ended when the subject said "Done". The experimenter said
"Well done" or "Good" after every trial. Then the subject was told to -
“place that card on-the white rectangle and procede to the next card.” .
At the end of the ten trials the subject was told, "That was tenﬂ

trials"™.

No subject reported being unable to comply with the instructions.

Group 4: Real Fail

&

Each of the subjects in this group. was instructed - to so'lve,
anagrams as ‘they had been doing throughout the learned helplessness
indiction phase of the -experiment, 'I‘h’e'y were read the following
instructions, “The next task is to solve anagrams. Take deck T and place
it close to you. Reamve the Iletter Lcard. When you recéive the
instructions "Begin Now" take the next card, read aloud the number on
the card. Immediately turn the card over and begin to work on your

solution. Say your solution loudly and clearly as soon as you have it.

-
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You wi.ll then receive further instructions. You will have 20 seconds per
card. to solve the anagram. If you have not responded within that. time
yoﬁ v.;ill be told that the trial is over. You are allowed only one answer
pér card, Do you wish me to repeat the instructions?" The instructions
were re-raad when required. Feedback for performance on this task was as
for the induction procedure. If the subject gave the correct;_ response
he/she ms told "That is correct. Place that card on the white rectangle
and proceed to the next card."” If the subject was wrong he/she was told

"That is incorrect. The correct answer iS ......... Place that card on

‘the yellow rectangle and proceed to the next card." If the subject did

not respond he/she was told "The time is up. The correct response is
......... Place that card on the yellow rectangle and proceed to the
next card.” Solve time on this task was measured as For the induction

phase.

Group 5: Imagine Fail

Each of the subjects in this group was instructed to image
performing this task as they had been performing it throughout t}\le
- ‘ o«
learned helplessness induction phase of the experiment. They were re,&d

. y
the following instructions, "The next task is to imagine failing to

solve anagrams. Take deck H and place it close to-you. Remove the letter *

card. When you receive the instructions “Begin Now" pick-up the next

card and read aloud the number on the card. Immediately turn the card

s
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over and close your eyes. Imagine trying to solve an anagram. Im%gine
that you areunqt successful, that you fail to solve an anagram. Do or
say'nothing ;lse. Rdn_through this task only once per card. When you
have done this say the word "Done" ocut loud. You will then -receive
'further ;nséructions. Do you wish me to repeat the instructions?" The
instructions were re-read when necessary. There were 10 trials. Solve
time began when the subject read aloud the number on the card and
terminated when the subject said the worde"Done". The feedback for this
task was, "Place that card on the yellow rectangle and proceed to the
next card". At the &nd of ten trials the subject was told "That was ten
trials".

All,subjects completed the expefiment facing a wall, back to the )
experimenter, to reduce any non-verbal cues the experimenter might give.
All instructions were read to the subject and attention was paid to the
Qoice'tone and inflection in order to reduce any paralinguistic cues

that might be given.

No subject réportgd being unable to comply with the instructions.
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" Chapter III
RESULTS

- All subjects carpleteo the,experiment.' For each subject solve
ti.rrqés‘, number of non responses and number of incorrect responses were.
recorded by the experin;enter.‘ In addition,___each session was audio
recmrded A 'blind rater hstened to a randomly- selected fourteen of the
total ‘of 64 sessions of th&se tapes and rated solve times, non
responses, -and moorrect responses .

Interrater rel:.alﬁllty was calc:ulated using the formula nuvber of
agreements divided by ‘the tot.al nuzrber: of trials, tunes 100, equals
‘percentage agreement . ' P
- For-solve time, an agreement oocurred for a trial when the second
rater's tune was within plus or minus .5 Seconds of the experimenter's
time. TIuterrater rehablllty was 96%. An agreement for no response
given, occurred lf both raters timed the trial at 20 seconds or pore.
Reliability was 99%. For the number wrong, an agreement occurred if

both raters rated the response given as _incorrect. Reliability was

1008.
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Overall Camparisons

Bec;n;se the scoring procedure was deemed reliable, the
experimenter's measures were applied to the entire sample.  Mean solve
times were calculated fof each test for each subject. This involved
averaging the solve times for the 15 anagrams, for each test. The mean
's'olve time for all subjects in a group was“ calculated for each test.
: .Figure 2 presents these mean solve times for each group aéross the
three tests. The effect of the failure i.nductio?h procedure is clearly
visible in the increase in solve times frc;m the pretest (test 1) to t:.h'e
post failure test (test 2). Note that all groups have solve times in
.-t.he posﬁ treatment test (test 3) that approach thoée of the pretest
(test 1), but that there arc differences in how‘ closely their post
treatment test (test 3) performance approximates that of the pretest
(test 1) 'pérformance.

The number of anagrams not solved on gach_ test, was calculated
for each subject by summing the number of anagrams for~ which the
subject/made no response and the number of anagrams solved incof:rectly
during| the test. The r;'ean number of anagrams not solved for a test for
all sukjects in @ group was calculated for each group. Figure 3
representfs these mean number of anagrams not solved by each group for
each of the three tests., The effect of the failure induction procedure
J.S clearly evident in the incréase in the number of anagrams not solved

between the pretest (test 1) and the post failure test (test 2). Note
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FIGURE3 . Mean Number of Anagrams Not Solved for Each Group
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that all groups approached their pretest (test 1) performance on the
‘post treatment test (test 3). There ‘were differences however in how
closely the post treatment test (test 3) performance approximated that
of the pretesﬁ (test 1). _

It will be remembered that subjects selected to participate in
tﬁe experiment, were selected on criteria E;t appl+ed to the post
failure test (test 2) performance. The criteria were that, a) the
‘subject's median . solve time in two of the three subsets of five
‘anagrams on the post failure set of anagrams was 20 seconds, with one
subset being the final subset; b) that the median solve time on the
post failure ‘15 trials was 20 seconds; c¢) that the mean solve time on
the post failure test (test 2) was longer than the subject's own mean
solve time on the pretest (test 1).

To confirm that post failure test (test 2) performance was in
fact significantly_poore.r than pretest (test 1) performance, and that
the grdups were not significantly different from one another on either
test, two 5 x 2 ANOVAS with repeated measures (five groups by two
tests) were run, one for the variable mean solve time, and one for the
variable number of anagrams not jsolved. _ ' ' \'

For ‘the variable mean sol ttirne, post failure test (test 2)
performance was confirmed to be significantly sldver than the pretest

(test 1) performance, F (1,59) = 267.90, p < .0l. There was no main

effect for treatment group F(4,1) = .07, p > .05. There was no
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significant test by group interaction so the effect was the same for
all groups F(4,59) = .75, p > .05. See Appendix B, page 121, for the
complete ANOVA table.. For the variable number of anagrams not solved,
there were significantly more anagrams not solved on the post failure
test (test 2), F(1,59) = 407.05, p < .0lL. There was no main SFeect by
group F(4,1) = .26, p > .05. Again there was no significant test by
group interaction so the effect was the same for all groups F(4,59) =
-62, p > .05. See Appendix B, page 122, for the complete ANOVA table.
These tests confirmed that perfhoi?ce on the post failuré test (test
2) was significantly péorer than the pretest (test 1) performance.
| The comparisons of interest were between performance on £he
pretest (test 1) and post treatment test (test 3) peff—ornéﬁce. The
comparisons concern the c_legrée to\which the post treatment (test 3)
performance approximated pretest (-tESt 1L performance,- that is the
degree to which the treatment removed the learned helplessness behavior
pattern, and returned performance to its pre learned helplessnesé level
as reflected by the pretest (test 1). These comparisons were done using
two separate 5 x 2 ANOVA v}ith repeated measures (five groups by two
tests), one for the variable mean solve time, andrthe other for the .
variable, number of anagrams not solved. T
The control group was incluéed in the design to examine the
effect of no. treatment on performance. Wwhen responding to the post

experimental quef.'stionnaj.re five of the fourteen subjects in the control
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groqu 7indicated_ that they had' employed self taik during the waiting
period in an at.tenpt to improye their performance. They gave themselves
instructions to relax, rest, or cc‘:ncentrate harder. These subjects
indicétt_e:__i that they felt that this would improve their performance when
they again attempted to solve anagrams. One subject reported engaging
in negative self talk related to the task. As thes;e six subjects' post
~experiment questionnaire responses indicated they had in effect engaged
in behavior which was task related which could effect their subsequent
performance, their data was nof included in the analysis. Only the
remaini‘ng eight s‘ubjects were thus considered to be a legitimate no
treatment control group.

When the overall 5 x 2 ANGVA with repeated measures for the
dependent variable mean solve time was run, there were no s_ignificaht
differences among the groups F(4,1) = .58, p > .05. There v.vas‘“a
significant main e_ffe’ct for test F(1,4) = 34.04, p < .01. There was a

. significant interaction group by test effect F(4,59) = 2.47, p < .05.
See Appendix B, page 123 for the complete ANOVA table. Tests of simple
main effects indicated that the Control group, the Real Fail group, and
the Imagine Fail group, had mean solve times which were significantly
slower on the post treatment test (test 3) than tt;ej.r own mean solve

times on the pretest (test 1).. The mean solve times for the Real Solve

group and the Imagine Solve group on the post treatment test (test 3) -
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were not significantly different than their mean solve times on the

pretest (test 1), see Table 1, page 5]

-,

Follow-up paired comparisons using the Newman-Keuls' Q statistic
with the studentized. raﬁge indicated that there were, significant
differences betweenh the groups on their scores on the posté treatment.
test (test 3). The Real Solve and Imaigine Solve groups had-
sigr;ificantly shorter mean solve times than either the Control or the
Real Fail groups. For the details of these paired comparisons see Table
2, page 52,

No significant group differences were found for the number of

anagrams not solved F(4,1) = .73, p > .05. There was a significant main
éffect for test F(1,4) - 26.80, p_;i .0l. There was a significant group
by test interaction F(4,59) = 4.72, p < .0l. See .Appendix B, page 124
; for the complete ANOVA table.

Tesfs of simple main effects indicated that the Control Group,
the Real Fail_ Group and the Imagine Fail Group failed'l to solve
significantly more anagrams on the post treatment test (test 3,)'
compafed to the pretest (test 1). The groups Real Solve and Imagine
Solve missed abproxinﬁtely the samé nurber of anagrams on the post
treatment test (test 3) as they did on the pretest (test 1). For the
details ef thg paired comparisons see Table 3, page 53

Follow-up paired comparisons using the Newman-Keuls' Q statistic

with the studentized range indicated that there were significant
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Table 1 . @

Within Group Comparisons of Pretest (teéﬁ 1) to the Post Treatment Test
{test 3) on Mean Solve Time

Groups - Mean 5D DF F

"Control test 1 10.40 2.13 7 1,7 14,92*%*
' test 3 13,33 2.21
Real Solve test 1 10.45 2.76 1,13 .93
test 3 11.11 2.19
Imagine Solve test 1 10.06 3.70 1,13 1.48
test 3 10.89 ' 3.29 : .
Real Fail test 1 10,14 2.50 1,13 20.43%*
test 3 13,22 2.80
Imagine Fail test 1  10.49 2.98 1,13 6.16%
test 3 . 12.21 3.0L ‘
*p < .05
** p < .0l
&
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Table 2

Within Group Comparisons of Pretest (test 1) to the Post Treatment Test
(test 3) on Number of Anagrams not Solved e

Groups ‘ Mean 8D . DF F.

Control  test 1 4.25 . 1.67 1,7 19,19%*
test 3 7.25 2.60

. . £

"Real Solve test 1 . 4.64 2.23 1,13 .17
test 3 4.93 1.98

Imagine Solve test 1 4.57 3.11 1,13 .01
test 3 4,50 3.03 ) -

Real Fail test 1 3.93 2.27 1,13 21.06%*
test 3 7.07 2.43 . .

Imagine Fail test 1  4.14 2.21 1,13 5,26+
test 3 5.71 - 2.46 2y
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Between Group Comparisons on the Post Treatment Test (Test 3) for the

Variable Mean Solve Time,

-

53

Groups

Newman-Keul's Q statistic

with the studentized range

Control vs Real Solve
Control vs Imagine Solve
Control vs Real Fail
Control vs Imagine Fail

Real Solve vs Imagine Solve
Real Sclve vs Real Fail
Real Solve vs Imagine Fail

“Imagine Solve vs Real Fail
Imagine Solve vs Imagine.Fail

Real Fail vs Imagine Fail

2,.72%%

2.99%*
.13
1.37
.27

—2.59%x
~1.35

-2.85%*
~-1.62

1.24 e

one-tailed

one-tailed.
two-tailed .

two~tailed
two—tailed
one—tailed
one-tailed

one-tailed
one—-tailed

two-tailed

L

** p < .01

-



.differences between the groups on their scores on the post treatment

test (test 3), The-Control and Real Fail groups. had a significantly
larger number ;;Qfﬁanagra:r‘_:g not solved than the Real Solve or Imagine
Solve grOL((.p;s.’. 'The Imagine Solve group had a significantly'smller
number of anagrams not solved than the Imagine Fail group. For the

details of these paired comparisons see Table 4, page  55.

Vividness of Imagery and Performance Change

Two Pearson Product Moment correlational analysis were performed
on the data for the subjects that received instructions to image. _The
analysis was to determine {»:hfather or not there was_l a relationship
between self rated vividness of imagery (score on.; the Betts test of
Mental TImagery) and performance c_hange. One measure of . performance
change was mean 'solve time on the post treatment test (t&stl 3 m-inus
mean solvé t;.ime c;n pretest (test 1) while the other was nimber of
anagrams not -solQ‘éd on posi:' treatment test (test 3) minus thé‘ number of
anagrans not solved on the pretest (test 1).

There was no significant correlation for either the hImagine Solve
or the Irnagine‘Failrgroup. This suggests that there was no relationship
between the amount of change in mean solve times from the pretest (test
1) to the post treatment test (test 3) and the self rated vividness of
images. The correlat;_ions for the change in mean .solve time with self

rated vividness of. images .for the Imagine Solve group was r = -.10, p >
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Between Group Comparisons on the Post Treatment Test (Test 3) for the
.Number of ,Anagrams Not Solved,

Groups

Newman-Keul's of statistic
with the studentized range

Control vs Real Solve
Control vs Imagine Solve
Control vs Real Fail -,
Contrel vs Imagine Fail

Real Solve vs Imagine Solve
Real Solve vs Real Fail
Real Solve vs Imagine Fail

Imagine Solve vs Real Fail
Imagine Solve vs Imagine Fail

Real Fail vs Imagine Fail

3.29%*
4,22%*
©.25
2,18 ..

~3.04%*
-1.11

~3.65%*
-1.72%

1.92

twe~tailed

two-tailed

two—-tailed

two-tailed

two-tailed
one-tailed
one-tailed

one-tailed
one-tailed

two-tailed

*p < .05
** p < .01
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.05, and for the Imagine Fail Grodp the correlation was r = -.46, p >
.05. Data concerning the various group's performance on the Betts are

reported in Appendix C, p.126 .

Correlations Between Time in Treatment and Performance Change

Two Pearson Product Moment correlational analysis were performed
Eoy the amount of time spent in treatment and subsequent change 1in
perfermnce. Tl.me spent in treatment, was calculated as the sum of the
ti.me‘taken_ in each of the ten trials in which the subject either imaged
the task or actually attempted to solve anagrams . One1 measure of
performance change was mean solve time on the post treatment test ttest
3) minus the mean solve tlme on the pretest (test 1), while the other
was the number of anagrams not solved on the post treatment test (test
3) minus the number of .'anagrams not solved on the pretest (test f).
There was .a significant correlation between the length of time taken in
treatment and the amount of change‘ in the number of anagrams not solved
for the Real Solve group only, r = .64, p = .01. The longer these
subjects spent ac s?ﬁfrﬁ‘-anagram in the allev1at10n phase of
the experiment the nore poorly they did on the post treat:ment test
(test 3) compared to the pretest (test 1), i.e., the more the number of
anagrams not solved increased from the pretest (test 1). All other

correlations were not significant.

&
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Chapter IV

DISCUSSION

Discussion of Hypothesis and Conclusions

Hypothesis one was that both experimenta']. groups receiving the
alleviation treatment procedures (Real Soive and Imagine Solve) would
‘have mean solve times, and number of anagrams not solved on tr;e post
treatment test (test 3) that were not significantly different from their
own scores on the pretest (test 1),

Tests of simple main effects’ found that there was no significant
difference on the dependent variable, mean solve time between the
prete’stl(t&:t 1) and the post treatment test (test 3) for the Real Solve
group, (see Table 1), and for the Imagine Solve group, (see Table 1).
This i.;:giicates that the mean solve time performance of the Real Solve
and Imagine Solve gro:Jps after alleviation treatment, was approximately
aqual to #heir mean solve time performance at the beginﬁing of the
axperiment ,

Paired comparisons found that there was no significant change on
the dependent wgriable, numer of _anagrams not solved between the
pretest (test 1) énd tie pist treatment test (test 3) for the Real Solve
group (see Table 1), or for the Imagine SOlve grou ee Table l). This

. indicates that in terms of the number of anagrams not solved,
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perforfrance for the Real Solve and Imaginé Solve groups was
a'pbroximateiy the same after the alleviation treatment as it was at the’
' beginning of 'the éxperiment,

. Hypothesis one was supported in that for both the Real Solve and ,
_the Imagine Sol\;e groups, performance on the po;t treatment test (test
3) was not significantly diffc—;rent fr:oml the bret:est perEormancé (_teét
1). Since all subjects selectéd from the initi;al ‘pool for i‘ncfluéion in
the study .had post failurg test (test 2) performance thqt was
significantly poorer than pretest performance, -these results indicate
that performance was improved 'by the Real Solve a:}d the Imagine solv'e
alleviation treatment ‘and returned to its pretest (t’:est 1) level.

Hypothesié two was that the mean solve times and number of
anagrams not solved for the two groups receiving alleviation, (Real
Solve and Imagine Solve), would not be signifi:cantly different from one
ahothe.r on the post treatment test (test 3).

- Paired comparisons found that the Real Solve group and the Imagine
Solve group were not significantly diffetent from one another on the
post treatment test (test 3) on either the mean solve time, (see Table
3), or on tfle number ©f anagrams not solved, (see Table 4): In
combination with supportl fér hypothesis one, this support for. hypothesis
two means that the Real Solve and the Imagine Solve treatments were

equally effective in removing the learned helplessness decrements and

returning: performance 'to 'its pretest (test 1) level. This finding is
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condistent with the radical ‘bdmaviorist conception which predicts that
the reallalle\f-iation procedure and the imagined form of the alleviation
procedure would ha.ve-a similar effect on subsequent pérformancé.

Hypothesis three was that the gx::oups which received continued
failure (Real Fail and Imagine Fail) would have mean solve times which
were significantly longer, and number of anagrams ot solved which were
significantly larger on post treatment test (test 3) ‘\';han their. own
scores on the pretest (test 1).

The téts of simple main effects found that the mean sol\}e tlmes
were significantly longer on the post treatment test (tést\B} compared
torthe.;_:alretest (test 1) for both groups, Real Fail (see Table 1), and
Imagine Fail (see Table 1). These results indicate that the performance
of the two groups, receiving -continued r:e_al or imaged failure,was
signi.ficantiy poorer on the post treatment test (test 3) than it was on
the pretest (test 1)., f'n |

As can be seen on Figures 2 and 3, the perfomance of the Real
~Fa:.l and Imagme Fail groups did improve somewhat from their post
‘fallure (test-2) performance. This was not une'xpected- for two reasons.
One was that the cnl‘iteria applied for the -labelling of subjécts as
learned ﬁelpléss, were strict. As a result of this strictness some
regression toward the mean could be anﬁicipated in the subje;cts'
~ performance when next measured. The sécond factor that could have had an

effect was that all subjects were able to solve some of the anagrams on
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the post failure test'(test 2). These success experien;es, even if |
.limited, would be.ékpeé;ed to improve subsequent performance. It should
be emphasized however, that even though there was some imprcuarenﬁ,
_unliké the R;eal Solx;re anél the Imagirne Solve groups, performance of the
two groups that continued to expefience failure did not return to
pretest‘(test 1) levels, l

Hypothesis four was that the mean éolve times and the number of
anagrams not solved in the two groups receiving continued failure
(groups Real and Imagine Fail) would not be significantly different from
one another on the post treatment test (test 3).

Paired comparisons supported this fourth hypothesis. The two
groups go ﬁot differ significantiy on mean solve time on the post
treatment test (test 3), (see Table 3), or on the number, of.anagrams not
solved, (see Table ‘4).

In ccnbiéation with the support for hypothesis three this suppgrt
for hypothesis four means that the Real Fail and the Imagine Fail
_ treatment were equally effective in preventing zggforhance from
returning to - its pretest (test 1) level. Again there is suppdrt for the
radical behavioral conception which suggests that publié and private.
events are functionally equivalent., Here real continued failure and
imagined continued failure appear to be equally effective in maiﬁtaining

o /
learned helpless behavior,



Hypothesis five was that the mean solve  time would be
significéﬁtly shorter and the number of anagrams not solved would be
significaﬁtly smaller on the post treatment test (test 3) for the two
groups receiving alleviation (groups Real and Imagine Solve) compared to
the two groups receiving continued failure (groups Real and Imagine
Fail). )

This fifth hypothesis was not completely supported. The paifwise‘
ccngarisoﬁs found that the mean solve times were significantly shorter
for the two groups receiving alleviation compared only to the ‘group
receiving continued real failure, (Real Solve and Imagine Solve compared
ﬁo Real Fail, see Table 3). There were no significant differences
between.the Real- Solve group and the Imagine Fail groups, Ar between the
Imagine Solve-and the Imagine Fail groups on the variable mean solve
time on the post treatment test (test 3), (see Table 3). Even though
these latter differences did not reach 'significance it is worth noting
that they were ;n the cgrrect direction, that is that the Imagine Fail
group took longer to solve the anagrams than either alleviation group.

For the number of anagrams not solved, the paired comparisons
found that the Real Solve and the Imagine Solve groups both had a
significantly smaller number of anagrams not solved than the Real Fail
group {see TaBle 4). ' The difference between the Real Solve and the
Imagine Fail groups on'the variable number of anagrams not solved, was

in the correct direction, but did not reach significance, (see Table 4),
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that is thedt the Imagine Fail group had 'a larger number of én&grams not
solved than the Real Solve group. The Imagine Sclve group did have
significantly smaller number of anagrams not solved than Imagine Fail
group on the pbst treatment test (test 3), (see Table 4).

A summary of these results, relevant to hypothesis five is
presented in Table 5.

The lack of significant differences between the Real Solve,
Imagine Solve and Imagine Fail groups was unexpected. From a radical
behavioral perspective the performance of the Imagine lf‘ail Group was not
what was expected. Although this group did not differ sigr;ificantly from
the Real Fail Group on the post treatment test (test 3), the performapce
_inproved more than anticipated. If, as the radical behavioral conception
suggests, private events affect behavior in the same manner as public
ones in this instance imaging solving anagrams cc{rrpared to really
solving anagrams, then the Imagine Fail group's performance should have
been significantly poorer than that of the Real Solv._e and Tmagine Solve
groups on the post treat.rrent- test (test 3). The following factors may |

provide an explanatiorn*for what was found. |
. The first factor related to the performance of the Imagine Fail
droup was that two of the fourteen éubjects in this group reported on
the post experiment questionnaire,’thinking that they had been asked to
image failing, as a break from the main task (solving-anag::a'r;é)-.- That is

they saw the image failure task as a time to relax. Two other subjects



Table 5

Paired Comparisons on the Post Treatment Test (test 3).
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Groups ' Variable Difference
-
Real Solve < Real.Fail mean solve time significant
number of anagrams not solved significant
Imagine Solve < Real Fail mean solve time significant
' number of anagrams not solved significant

Real Solve < Imagine Fail mean solve tima
number of anagrams not solved

Imagine Solve < Imagine Fail medn solve time
number of anagrams not solved

predicted direction
predicted direction

predicted direction
significant




64

stated that although they had followed the instructions on some trials
they did not comply with the Imagine Fail task instructions on all the
trials (no subjéct in the Imagine solve group reported this). This may
have occurred because imaging failure is aversive for subjects. These
four subjects had an average neén solve time on the post treatment test

(test 3) which was shorter (6.29 sec.) compared to the average for their

group (12,21 sec.). It was also shorter than the average_meén solve time

for the Real Solve gfoup {10.77 sec.) or the Imagine Solve group (10.47
sec.)._These four subjects also had a smaller average number of anagrams
not solved {2.75) than the average for their group (5L7l). It was also
smaller than the average for the Real Solve group (4.93), or the Imagine
Soive group. (4,50} . N |

These reactions té the imagine fail task could be ﬁnaermining the
effect of this task on subsequent performance. Possible reasons for this
typeupf response to the imagine fail task instructions and suggestions

for circumventing them are discussed later.

Summary

The main focus of t;lis research was to examine the effect of
inagihg doing a behavior on subseguent overt behavior and to compare the
effects of imaging doing a behavior and really doing a behavior, in this

case solving anagrams. These findings are consistent with a derivative

of the radical behavioral perspective that the private events, in this

e,
-
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case imaging performing a task successfully or not, influenced behavior
in the same way and .to the same degree as their public events
counterparts ' actualiy performing the task and meeting with success or
failure. The results also indicate that it was not i.fr!aging per se or
some other non specific aspect of the 'tr‘eatsrent, as the Imagin‘e Fail and
the Imagine Solving treatments produced differing effects on subsequent
performance. Pex%formance sul.:asequent to the Imagine Solve treatment
returned to its pretest (test 1) level, performance subsequent to the
Imagine Fail’ treatment was significantly poorer than its pre test level.

»

Self Talk and Performance

Imaging was the private event examined in this study. Another kind
of private event is self talk. This kind of privaﬁe event can also
influence Eehavior. The data for the Control group are of interest as
they are related to the position that private events influence behavior
in 'the same way as public events, in this .case the private event ;»ras
self talk. There were six subjects in the control group who enmployed
self talk, during the non treatment break. Five subjects employed
positive self talk and one subject ewployed negative self talk. For
those five subjects who employed positive self talk the data supports
. their contention that this was usually effective for them outside the
e:céerinental conditions when they wished to calm themselves ‘down and

‘enhance their performance. The five had an average mean solve time on

—
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the post t;ea{:nent test (test 3) (9.54 sec.) that was in line with the
average mean ;solve t‘ime of the Real Solve (10.77 sec.) or the Imagine
lSolve (10.47 sec.) grbi;lps on the post\t:r_qeatxrent test (test 3) These
same fix}e subjects also had an average number of anagrams not solved (3)
in line with the average number for the Real Solve (4.93) and the
‘Imagine Solve (4.50) groups on the post treatment test (test 3) as wéll.

One subject in the Control group employed negative self talk, His
mean solve time on the post treatment 'test (test 3) was loﬁgér (15,19
sec.) than the average mean solve time for the Real Fail (11.67 sec.)
and the Imagine Fail (11.36 sec.) groups. The mumber of anagrams not
‘solve:i (7) was larger than the average of the Imagine Fail group (5.71),
and closely approximated that of the Real Fail group (7.07). The
remaining eight subjécté in the Control gro'up did not repoft the
occurrance of task related private events during the non treatnent
period. Thelr mean solve time was significantly longer on the post
treatment test (test 3) than on the pretest (test 1), (see Table 1), and
their number of anagrams not solved was significantly larger (see Table
2). |

The self report data. from the Control gro;Jp highlights the effect
that this type of pri‘vate event appears ‘to have o:"; public behavior.
Subjects who used pdsitive self talk demonstrated performances on ﬁhe
post treatment test that were similar to those of the grbup which had

received actual or imaged success experiences. The subject who employed
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negative self talk demonstrated performance that was similar to the
groups receiving real or imaged failure experiences. Implications of

this finding in terms of future research will be discussed below.

Vividness of Imagery and Behavior Change

The lack of relationship between’ the score on the Bett;
Questionnaire of Mental Imagery and behavior change for the imaginimg
groups is also of interest. The subject's self rated vividness of
imagery bore no relationship to the amount of behavioral change
evidenced. There was no correlation between the score on the Betts and
the differenpe between the scores on the pretest (test 1) and the post
treatment test (test 3) for either the Imagine Solve or the Imagine Fail
' groups. Vividness 6f imagery as rated on various pencil and paper self
report tests has been cited as an important wvariable in the
effectiveness of imagery based behavior thérapy treatment - as it ’is
- assumed that the more vivid the image, the more powerful its influence
(Beere, 1972; Hazdin, 1975; McSweeney, 1976). However attempts to
establish an empirical association between Behavior Therapy outcome and
individual differences in imagery ability using vividness as the
independent variable have produced mixed resulté, (Kazdin, 1975;
Strosah, & Ascough, 1980). '

Two separate factors may play a role in this lack of correlation

5etween the self rated vividness of images and performance change as
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measured in this study. The first is the difficult;y in using self report
as a measure of image vividness. There is no way of knowing whether one
'pe_rson's ciefinition of vivid or dim -corfesponds to that of a second
person. The subjectivity of the ratings could be introducing a great
deal of variability into the measurements of image vividness.

The second factor of importance may be which aspect of imaging is
important for performance on a particular task. Richardson (1969) has
suggested that image vividness and image con'trolabiiity are separate
dimensions. There appears to be some suppc':rt for this position (Hiscock,
1978; mLamfe, 1976; Morrison, & White, 1984), It may be that the Betts
Questionnaire which focuséé on J';rege vividness does not assess the
capability required for effective imaging on the task required in this
research. Image controlability could be the dimension of importance.
' Future research could 'a_'i_:t;empt‘to measure both vividness as well as image
controlability to determine xl-ahether ‘these aspects of imaging are
c‘iifferentially related to performance change.

i

Relationship of Present Research to Previous Work: Practical

Implications for Learned Helplessnés's Research

* The results-of the pres:ept research suggest directions for future -
work in the areas of .learned helplessness. In the literature reviewed in’
the introduction neither the initial level of performance, nor the

amount of impairment due to the failure experience was measured. It was

™
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assumed that failure e@aiences (the learned helplessness induction
_procedures) produced learned helplessness. For the ptirposes of the
present research it was con.sidered essential that the decrement 'in‘
performance which resulted fram the learned helplessness induction
procedure be demonstrated. This required, a) a pretest (test 1) to
d‘etermine initial performance .level, so that the occurance of a
decrement could be established, and so that there was a level of
performance for comparison with the post treatment performance (test 3),
and b) d post failure experience test (test 2) for comparison withl‘the
pretest (test 1) in order to determine the decrement in performance due
to the f'ailure experiences,

The previous assumption ,@at failure experiences automatically
produce déc;emeﬁts in performance was not supported in this study. Forty
si;c percent (59 of 129) of the initial pool of subjects did not
de@’trate the decrements in performance defined as learned
helplessnes:—g. Some of these subjects, (51 of 59 on the variable mean
solve time, and 49 of 59 on the variable nu;nbar: of anagrams not solved)
showed some‘decrenen-t in performance but did not reach the criterion set
for. subject selection. Some subjects showed no change in their
performance (0 of the 59 on the variable mean solve time, and 6 of 59 on
the variable number of anagrams not solved). Still other subjects showed

improved performance subsequent to the failure induction tasks (8 of .the

59 on the variable mean scolve time, 4 of the 59 on the variable number
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of anagrams not solved). It will be remembered that for the put:poses of
this study only those subjects who did show the learned helplessness
pe_rformapce decrements were used. It would appear necessary that future
work in this area test for and not assume the preéence' of performance
decrements following the learned helplessness induction procedure.‘ The
stiggestion here is not that learned helplessness cannot be produced, but
that” not every subject can "be assumed to develop learned'heipLess;{gas
under the circumstances of a particular study. Tt should be noted that
although there is no human data to use for co:rparisar\,' the results of
this study are consistent with the results of the study by Overmeir and

Seligman (1968) which found that only 66% of dogs that were subjected to

_‘a learned helplessness induction procedure develop learned helplessness.

The assumption that learned helplessness is an automatic outcome of -the

'failur‘e‘induction procedure is unwarrented,

In terms of the tyﬁne of real world alleviation tasks used, varying
the degree of difficulty c;f the tasks d&sig‘ned as success tasks would
aid in determining the level of tﬁifficulty.mst, useful in alleviating
the learned helplessness. Some of the subjects in the Real Solve group
indicated that ‘they found the success trials frustrating in that they
had to continue until they were successful even though‘ this could take
1onge1.: than they had been given to solve the anagram previously. Past
research has indicated that simplifying the tasks has been effective in

reducing performance: deficits due to learned helplessness induction _
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(Seligman, Maier, & Greer, 1968) and other research has indicated that
success which is ‘régardéd by the- sub'ject as beihg non-contingent én
his/'h'_e; perfbrmanéé does not élﬁtgr performance deficits (Dweck, 1975).
Varying degrees of difficulty and the types of tasks .used as allev;ia'tion
wld help to determine wi*at types of success experiences would be
of most ben-:f?xt in alleviating learned helples‘sness performance '
deficits. | |

- .
- ~

ﬁ .
Practical Implications-for Private Events Research

The post treatment test (test 3) performance of the six subjects
in the Control group who employed self talk highlights the position that
there are different kinds' of private events which appeaf to influence

Mavxor Among the subjects engaged in self talk there seean to be three

dlstxngmshable categories of self talk. There was what ;night be called

LT" . .
relaxation talk, witich involved saying things such as "Calm down", "Take

]

it easy, relax". Thefe was positive self talk, in which the subject
said, “You can do better “than this", "If you try ha;rd.er, you'll do
bcttév‘r". Finally there seemed to be talk which aenigrated the task, for
: uxmqah;:”f "This 15"-“9%*6;:1(:1" "It doesn't matter how I do". Future research
vyooald be d1rected at deter."‘;mn‘mg “the relative impact of 'ining and
these. dif fcrent types af se}./‘7 talk on behzvior. Future resaarch could

L] /ﬂ—‘\'
also be - directed -at the questlon of whether allowing- the subject to

&
v
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choose ima-ging or a particular‘rtype of -self talk is more effective thaﬁ
-j_nspructing a subject as™to what to do. |
\ A final issue was raised by the comments of two subjects in the
Imagine Fail group on the post experiment questionnaire. These subject§
stated that although they had followed the instructions and performed
* the task on some of the trials, on other trials they did not, they
simply waited wha;t they thought to be an appropriate amount of time and
said ."Done". This exemplifies a problem for any task in which the
subject is ansk@d to engage in behavior that is not ’observable. The
private events required here, imaging behaviors, are not observable, and
for the period of time in whic:h the subjec.t‘ engages in them the
experimenter cannot be suré. about. what is t;:lking place. Related to this
R issue is the impact of imaging.aversive evenfs.'“ No subject in tﬁe
Tmagine Solve group repo;‘ted tﬁat he/_she had stoppefi.\\‘ga_;f___orming the
task. The subjects in the Imagine Fail groub did not report that they
were unable to ;:omply,'sinply that they did not c;:)rrply. Subjects then _
- report being able to perform the imagine fail task, they simply do not.
A nethodeof ensuring subject compliance throughout the task is
k: ) essential, particularly if thé task is aversive. Perhaps increasing tt}e
: lincentive *o0 comply with the instrilflt;i.bns v.goulld help in this regard; as
might héving the subject report when they were not doing so. Breaking

e task into smaller units and having the subject report as each unit

B

T~

{izi\c'mpleted might also aid in ensuring that the subjects "aaﬂ:\inue w
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perform the task. If private events are to be studied in terms of their
impact on public behavior, careful monitoring of the private behavior
must be done in order to ensure that the subjects are actually

performing as required.

Summary

The present study was carried out*Ito examine the radical
behaviorist copceptualization of private events, in particular whether
~imaging solving or failing to solve anagrams would have the same effect
on subsequent behavior,-as r:elallg solving or failing to solve anagrams.
Seventy subjects who demonstrated a significant decrement in performance
on a post failure induction test were randomly assigned to one of five
treatment cor}dit'ions. The Control group waited four minutes. The Real
Solve group solved ter anagrams 'whil_e the Imagine Solve grodp imaged
solving ten anagrams. The Real Fail. group failed to solve ten more
anagrams while the Imagine Fail group\)imaged'failing ten more anagrams,
The performance of all groups was again measured on a test similar ‘tol
the pretest and post falilure' tests.

The findings ‘»\;e\re consistent with a derivative of the radical
behavioral perspegtive that private::-. evénts, "in this case imaging
performing a task, successfully or not, influenced behavior! in tﬁe same

way as their public ‘event counterparts of actual}.y performmg the task

The results also indicdte that it was not J.magmg per se as the lmagl'

,50;
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Fail and 1Imagine Solve treatménts produced difff_arent effects on
.subseq'uent performance. Performance subsequent to the. Imagine Solve
treatment returned to its pretast. (test T)_—level, performance of the
Imagine Fail group remaincd signif.icantly poorer than its pretest (test
1) level. The respénses of the Imagine Fail group were not so different
from the Real and Imagine Solve groups in the post-treatment test (test
3) as was expected. Altho’uz_:;h it was suggested that subject non
compliance rigfxt have been the reason, 'this finding somewhat qualifies
the support for the radicél beha\‘riorist: conception,

The results also indicate that there is a lack of relationsﬁip
between the self-rated vividness of i@gery, and performance change.
Individual variations in rating vividness as well as the dimension of
controlability rather than vividness were faﬁtors suggested to account
for this finding.

Recommendations for the application of these findings for future
research on learned helplessness are that: learned helplessness
behavioral deficit;s should be measured to ensure they are present, and;
~varying the degrée of difficulty anci,-type of task used for alleviation
should be done to determine the success experiences rnos‘t beneficial. .

Recommendations for the application of the findings for futurel
research on private events are that veri/ careful mni.f:oriﬁg- of the
subject's private bei';avior mist be done in order to’ ensure subject:'

=
compliance: research should be done to determine the impact of various
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kinds of private events on behavior, and; subject preference in the”
selection of the private event should also be investigated.

i
/

\
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. This appendix ‘contains, in order, the instructions and tasks as
presented to the subjects during the experiment.

. Introduction to be read to the subject

"The purpose of this experimént is to standardize the scores
obtained in' problem solving tasks. Several tasks may be used and you
will be given instructions for each one as it is presented,

'The tasks will be presented in decks of cards, one problem per
card. You will take the deck that you are instructed to and follow the
instructions for that deck.

Each task will be timed. You will be given a limited amount ‘of time
per task. If you have not responded within that time you will. be told
that tﬁé@nal is over. You will be allowed only one answer per card.

As. in all experiments of ' this kind, the instructions are
standardlzed Therefore I cannot’ answer any questions at this time. Any .
questions that you might have now or during the experlment will be
answered when it is over. »

- All efforts are made to ensure each subject's rlght to priwvacy. Any
personal information obtained within this study is confidential and
cannot be devulged without- the written consent ofi the individuals
involved. All-data sheets are numbered and ideéntification is made by
number only. Once you begin we encourage you to stay until the study is
complete, but Please be reminded that you are free to leave and withdraw
fram the experurent at any time.

If you agree to continue, please read then sign the consent form on
the desk in front of you. Then we will be ready to begin."
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{If necessary) "Please turn and face the table."
"The first task is to determine the solution of five letter
anagrams. Anagrams are words whose letters have been reﬂrranged such
that they no longer form the correct sequence and the 'word is scrambled.

Your task will be to" unscranble the letters and place them in the
correct order .so that they form the original word. There are no proper

nouns, meaning the names of persons or places are not used, and no
plural words are used.

‘Take the deck that you are instructed to, take the letter card off
the top. When you are given the instructions 'Begin Now'. Pick-up the
next card. Read the number on the card out loud, immediately turn the -
card over and begin to work' through: your solution. Call out your

solution loudly and clearly as soon as you have it. You will then be
given further instructions.

You will be given 20 seconds per card to solve the anagram, If you
have not responded within that time you will be told. that the trial is
over. You are allowed only one answer per card.

Do you wish me to repeat the instructions?'™’
{repeat instructions if necessary)

"Place deck A close to you. Take the letter card off the top.
Deck A is a warm up or practice deck for you. Begin Now".

Feedback -— Each card

When answer is correct —
"That is correct —- place that card on the white rectangle.
Pick up the next card.
Remenber. to read the number on the card out loud before
turning it over."

When the answer is wrong —— "That is incorrect, the correct answer
is covann..
Place that card on the yellow rectangle,
Pick up the next card.
Remember to read the number on the card out loud before
turning the card over."

Time fault —— "The time is up, the correct answer is
Place that card on the yellow rectangle.
Pick up the next card. .
Remember to read the number on the card out loud before

" turning the card over."
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When ten trials in one deck are completed, count the number correct in
that deck. "you got ........ correct out of 10",

The first 5 trials are a warmup —— or practice.

The first numbers are the identification numbers. Each card has one.
This number is read out loud by the subject and allows the experimenter
to identify the anagram.

The letters in brackets are the scrambled words as the subject sees it.
The numbers between the slashes are the median solve time for the
anagrams.

" . Deck A -— warmip t;sk 5 cards - Answers

30 quick (uickq) / 4.3 /
80 stand (stnad) / 3 /
139 trace {eract) / 6.4 /
247 novel {lenov)./ 4.5 /
225 being (bnieg) / 4.8 /
"You got ...:.... correct out of five."

"Place all the cards together and push them to your far right.”
"Take deck Z. Remove the letter card."

"Begin Now',

Deck Z - Answers

Pretest (test 1) with solve times

128 party (rtypa) /14.0/
222 bigot {otgib) / 5.2/
74 cause (vacse) / 5.5/
45 huffy | (hEfya) / 7.5/ J
16 giant {ntgia) / 9.7/- ’
129 fruit (iufrt) /15.0/
69 funny (nufyn) / 5.0/
12 drink (nrgki) / 7.0/
11 house (cuohs) / 6.0/
143 motor (oomtr) / 8.5/

"You got ........ correct out of 10."

"Place all the cards together and put them to your far right."
"Take deck B. Remove the letter card."

"Begin Now" -
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Deck B - Answers

145 smell (lmlse) /13.5/
. 91 money (yemon) / 5.0/
231 vogue (geuov) / 7.0/

90 Jewel (jweel) / 5.9/

1 beach {bceah) / 9.5/

Pretest (test 1) ends :
Learned helplessness failure induction begins on pink cards

430 aback (backa)
283 serum (ursem)
135 limbo (lambi)
Lo 22 sugar (gsrua)
w%: 4 clerk (reckl).
"You got ........ correct out of .10."

“Place all the cards together and.place them to your far right.”

A

>
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) "The next task is an mformatlon quizz. Each one of the 6 far
subject decks contains questions on the subject indicated on the front
——vard. Your task is to answer the questlon. Select any two of those
decks. -

' Take the deck that you are instructed to and remove the subject
name card,> When you receive the instructions 'Begin Now'. Pick-up the
first card. -

Read the number on the card out loud before turning the card over.
Then turn the card over. Call out your answer loudly and clearly as soon
as you have it. You will be given 5 seconds per card in which to
respond. If you have not responded within that time you will be told
that the trial is over. Remember that you are allowed only one answer
per card.

Do you wish me to repeat the instructions?
(repeat instructions if necessary)

~ which two decks have you selected" ........
. ' .
"Place deck ....... . to your left. Take off the subject name card.”
llBegin Wl

Peedback instructions -—
Same as used for the anagram solution task (see page 91).

When the 20 trials are over (after each deck)

"You got ....... . correct out of 20."
"Place all the cards together and place them to your far right."
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Questions on the six different subject areas. Answers follow the
questions.

The numbers are not consecutive as pilot data demonstrated only same of
the potential questions were consistently unanswered. The others were

dropped.

Sports and Games

1. How many spaces are there on a Scrabble board? (225)

2. What was the Montreal Expos' hame before they moved to Olympic
Stadium? (Jarry Park)

3. What's the international lawn tennis challenge trophy usually
called? (Davis Cup)

4. Wwhat did the Gas House Gang play? (Baseball) -

6. What is a meerschaum? - (A pipe)

7. What is the name of the Iowa State football team? (The Cyclones)

9. What race did Rosie Ruiz not win in 19807 (Boston Marathon)

10. what baseball player was walked the most often? (Babe Ruth)

1l. How old was Gordie Howe when he retired? (52)

13. what basketball player was known as the Big 0? (Oscar Robinson)

14, what golfers were once known as The Big Three? (Gary Player, Arnold
Palmer, Jack Niclaus) '

16. Who was the first black to become the head coach of a major league
pro sports team? (Bill Russel)

"717. who won the 1960 Olympic light-heavy weight boxing gold medal?

_ {Cassius Clay)

18. what card game was invented by Harold S. Vanderbilt in 19257
{Contract Bridge)

21. what is the oldest stroke used in competative swimming? (Breast
strcke)

22. How many horses are there on a polo team? (4) -

23. What baseball player is known as Charlie Hustle? (Pete Rose)

24. what is approaching when a cyclist shouts "0Qil"? (A car)

25. what does a harness racing driver sit in? (A sulk{)

26. What did Dick Webster, Steve Nagey, and Don Nagey excel at?
(Bowling)

Sciences and the Environment —_—

1. what alloy do copper and tin form? (Bronze)

2. What does F.M. stand for? (Fregquency Modulation)

3. How long does it take sunlight to reach the Earth? (8 minutes)
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4. What part of the eye continues to grow thrbughout a person's life?
(lens) .
5. What travels through- space at 66,700 mJ.les per hour? (Earth)
7. What planet has the longest day? (Venus) :
9, Wwho invented the reflecting telescope? (Issac Newton)
10. where is the skin the thid¢kest? (The back)
11. what do dates grow on? (Palm trees)
12. what does the typical Canadian eat 263 of per year? (Fggs)
13. what Antarctic base was establlshed by Richard Byrd? (Little
america)
15. Wwhat are the Roaring Forties? (Winds)
16, wWhat glass cleaning device did Mary Anderson invent in 19022
{(Windshield wiper)
17. How many pounds are there in a stone? (l4)~
18. where are the cow's sweat glands located? (The nose)
20. What endangered animal is the symbol of the Warld wildlife Fund?
(Panda) ,
24. What wheel did Blaire Pascal invent in the search for perpetual
motion? (Roulette Wheel)
25, What is a dactylogram? (Finger print)
26. What is the inventor Thomas Crapper famous for? (Flush toilet)
Geography
1. How many floors are there in the Empire State building? (102)
2, What was known as Spice Island? (Zanzibar) '
3. Where is Nob Hill? (San Francisco)
4. What is the London street that is the home of Brltlsh journallsm?
(Fleet Street)
5. What country exports goods through the port of Durban? (South
"Africa)
6. What state contains the geographic centre of E—U\—S—? ('south
- — Dakota) . :
7. what is the capital of Australla? (Canaberra) e
8. What mountains separate Eurcpe fram Asia? (Urals)
9. What government position is held by the resident of 11 Downing
Street? (Chancellor of the Exchequor).
12, what two countries border the Dead Sea? (Israel and Jordan)
13. what body of water borders Saudia Arabia to the east? (The Persian
Gulf)
14, what is the largest island in the West Indies? (Cuba)
15. What country is the resort city of St. Moritz in? (Switzerland)
16. What Mormon university is found in Provo City, Utah? (Brigam Young)
19,  what is the largest port in France? (Marseilles)
20. what is the capital of Iraq? (Bhagdad)

- e
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21. What city has the world's longest subway sjastem? {London) »
23. what city has the tallest building outside of the U.$.? (Toronto)
24. Where are the Pampas? (Argentina)

25, What country has the most movie theatres? (Soviet Union)
Literature

1. wWhat is the last name of Lucy and Linus? (Van Pelt)

4. What was Odysseus called by the Romans? (Ulysses)

5. What plant did St. Patrick use to explam the Trinity? (Shammrock)
6. What Dickens novel has David carrying this message, "Barkis is

willin' " to Peggy? (David Copperfield)

7. What Watergate figqure was the author of numercus SpyY novels? (E.
Howard Hunt)

8. What is the Spanish word for Black? (Negro)

. 9. Who built the Spruce Goose? ‘(Howard Hughes)

107 What French Impressionist is famed for his paintings oE ballet
dancers? (Bdgar Degas)

11. what novel contains the line, "Who promoted Major, Major?"? (Catch

. 22) : '

12, Wwhat was H.G. Wells' first novel? (Time Machine) T

14. what shakespearian play features the line, "A plague on both your

‘ houses!"? (Rameo and Julliet)

16.. what Cornelius Ryan book chronicles the events of D Day? (The

' Longest Day)

17. what inspired Jimmy Breslin's novel .44? (Son of Sam Rillings) B}

19. How much did the first issue of Playboy cost? (50 cents)

20. wWhat is the biggest selling magazme aimed at a black audience
called? (Ebony) .

21. what renowned Irish writer wore an eye patch? (James Joyce)

22, What Somerset Maugham novel has been filmed three times? (Human
Bondage) —N

23. Who created Peter Rabbit? (Beatrice Potter)

24. what city did Sam Spade work in? (San Francisco)

25. what were the Dolls in Jaqueline Susann's "Valley of the Dolls”?
(Pills) T

e

Entertainment

1. what country and western singer is known as the Silver Fox?
(Charlie Rich)

2. What actress played Peter Pan on Broadway? (Mary Martin) ,

3. Who began his entertaifment career as Silver Sam the Dancing %

Midget? (Sammy Davis Jr.)
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Who was Mrs. Dumbo'’s son?  (Jumbo) - _

what was John Wayne's last movie? (The Shootist)

What 1963 movie comady had over 50 stars in it? (Its a Mad Mad Mad
warld)

What was the name of Beaver Cleaver's brother? (Wally)

Who played Victoria Barkley on The Big Valley? * (Barbara Stanwyck)
What British TV series featured Bmma Peel? (The Avengers)

what singer won the 1943 -aAlabama ~ - Mississippi State Fair music |
contest? (Elvis Presly)

Who signed Clark Gable's military service discharge? (Ronald
Reagan)

Who played bounty hunter Josh Randall on TV? (Steve McQueen)

what were the rival gangs called on mSt Side Story? (The Sharks
and the Jets)

Who was Napoleon Solo's partner? (Illya Kuryakin) v

Who directed Anatomy of Murder? (Otto Freminger) '

who narrated the Untouchables for $25,000 an episode? (Walter
winchet) - )

What was the name of Humphery Bogart's club in Ca.sablanca? {Rick's
Café american)

" Who was the announcer and sidekick on Joey Bishop's talk show?

{Roger Philbin)

What type of acts were barred fraom the Miss America contest's in

1948? (Animal acts)

News, Public Events, or History

What began August 15, 1960, on Max Yasqurs's dairy farm? (Woodstalk
Music Festival) S al
what is the name of Ronald Reagan s 688 acre California spread?
(Ranch del Cielo)

What daughter of Czar Nicholas the second is said to have escaped
death in the Russian Revolution? (Anastasia) .
What did Englishman John Hawkins begin selling to the New World in

. 15622 (Slaves)

What des RCA stand for? (Radio Corporation of America)
What does S.A.L.T. stand for? (Strategic Arms Limitation Treaty)

. Who was Bob Woodward's secret Watergate contact? (Deep throat)

Who married actress Nancy Davis? (Ronald Reagan)

What actor married John F. Rennedy's sister? (Peter Lawford)

Who did Elizabeth Taylaor dxvorce 11 days before she married Richard
Burton? (BEddie Fisher)

What 20th century African leader .gave himself the title Conqueror
of the British BEmpire? (Idi ‘Amin)
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What English Explorer was set adrift by his mutinous crew near the
bay that bears his name? (Henry Hudson)

Which one of Hitler's deputies parachuted into Scotland to
negotiate peace terms? (Rudolph Hess)

What ship sank the British battleship Hood? (Bismark)

What university was laid to seige in the 1968's Battle of
Morningside Heights? (Columbia)

What explorer was nicknamed Iberia's pilot? (Christopher Columbas)
What country ws Sir BEdmond Hillary born in? (New Zealand)

How many days were the 52 hostages held in Iran? (444)

Who declared, "I have been to the mountain!"? (Martin Luther King
Jr.) ’

What did it become illegal to burn in August 1965? (Draft cards)

/"““—_//
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"The next task is anagram solution. Take the deck that you are
instructed to. Take the letter :card off the top. When you receive the
instructions "Begin Now" Pick-up the next card. Read the number on the
card out loud. Immediately turn the card over and begin to work through
your solution. . r

Call out your solution loudly and clearly as soon as you have it.
You will then be given further instructions,

You will be given 20 seconds per card to solve the anagram. If you
have not responded during that time you will be told that the trial is
over. You are allowed only one answer per card.

" Do you wish me to repeat the instructions 2 "
(repeat instructions if necessary)

"Place deck C to your left ... "
"Begin Now" : Feedback as per page 91.
Failure Anagrams all median solve times over 30 seconds.

Deck C - Answers

35 youth (chytu)

180 comest (coetm)
429 uitra (arult)
S00 irony {nryni)
501 hence (chene)
91 apron (caprn)
93 opium (ool )
48 ghoul {oulgh)
129 incur {nrcui)
444 mania {mnaai )
"You got ........ correct out of :10,"

"Place all the cards together and put them to your far right.
Place deck Q to your left and procede as before whenever you are ready.”
"Begin Now".
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4

391 parry (rpyra)

244 imply (ilmyp)

145 guard (augdr)

29 lapel (llpae)

77 banal {alanb)

400 karma {mkara)

92 pause (speua)

50 bacon (ocbna)
181 stare (stera)
108 elect (tlcee)

"You got L....... correct out of 10."

"Place all the cards together and put them to your far right".

“Place deck K to your left".
"Begin Now".

Deck K - Answers

61 shore {osher)

25 affix (Exfai)

505 table (alcbt)

176 befit (iefbt)

28 alarm (rmaal)

237 rerun (nerur)

27 ratio (orati)
504 birth {rhtib)

40 groin (rigon)
"You got ........ correct out of 10,

Place all the cards together and put them to your right."
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\
"The next task is to determine the solution of various mathematical
problems. There may be addition, subtraction, maltiplication or division
involved, or the question may test general mathematical knowledge. Your
task will be to answer the question presented on the card.

"Place Math Deck A to your left. Take the title card off the top.
When you are given the instructions 'Begin Now' pick-up the next card,
read the number on the back of the card aloud. Immediately turn the card
over and begin to work through your solution.

You will be given 7 seconds per card to solve the problem. If you
have not responded within that time you will be told that the trial is
over, You are allowed only one answer per carg.

Do you wish me to repeat the instructions ? "

{repeat instructions if necessary)
"Begin Now".

Questions and Answers

4) what is 3.14158 better known as? (pi)

6) 19 x 27 =2 (513)

8) What is the normal body temperature in centigrade? (37 degrees)

9) If a litre of gas costs 40 cents how mich would an imperial gallon
cost? ‘ ($1.82) -

13) How many gaves are played in a five team round robin? (10)

15) How many sides does a nonagon have? (9)

16) How many land miles are there in a league? (3)

19) what is a Univac one? (a computer) '

21) what is the Roman numberal for 50?7 (L)

22) what is the minimum number of bars in an abacus? (9)

23) How many logirythmic scales are there on a slide rule? (2)

25) Bow many cups of butter are there in a pound? (2)

28) wWhat is 40% of forty? (16) o

31) what is 70% of seventy? (49)

33) what is the term for any four sided figure? (guadrelateral)

39) wWhat is the square root of 9007 (30)

40) what is an isosoles triangle? (One with two sides equal.)

42) Who is known as the father of geometry? (Euclid)

43) what is the curved line between any two points on a circle called?

{an arc)
43) What is the formula for calculating circumference? (2 pi r)

Feedback for each card is the same as per page 91.

"You got teese... COrrect out of 20.
Place all the cards together and puf: them to your far right.”
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"The next task is anagram solution. Place deck J to your left. Take
the letter card off the top. Wwhen you are given the instructions 'Begin
Now' pick-up the next card. Read the number on the card out loud.
Immediately turn the card over and begin to work through your solution.

Call out your solution loudly and clearly as soon as you have it,
You will then be given further instructions.

You will be given 20 seconds per card to solve the anagram. If you
have not responded by that time, you will be told that the trial is over
and you are allowed only one answer per card.

Do you with me to repeat the instructions? "
(repeat the instuctions if necessary)

Feedback as page -

Failure Anagrams
] "Begin I‘bW“

Deck J - Answers

147 flirt (itlfr)
80 adopt (dpaot)
43 caper (ceapr)

288 rhyme (yrehm)
46 scale (elcsa)

247 panic (pncia)

183 cargo (ocarqg)

280 conic (iconc)
56 patio (aitop)

502 flour (1rufo)

428 actor {oract)

------

correct out of ten."
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"Place all the cards together and place them to your far right".
"Take deck D."
"Begin Now".

Deck D - Answers

182 stall "~ (saltl)
‘94 aundit __ (dtuai).
97 blare (aebrl)
198 horde (ehdro)
103 pupil (ulipp)
248 uncle " {eucnl)
96 nudge {dneug)
298 mobil {lcmbi)
445 occur (crcou)
503 cough " (huocg)
“You got ........ correct out of ten."

wplace all the cards together and put them to your far rlght

Take deck S". N
_ "Begin Now". '
Deck § - Answers

106 icing (cnigi) .

506 rated (aretd)
130 oasis {ssoia)
103 delve {eevdl)
449 mural T (lamru)

Post Failure Test (test 2) begins

127 trend (nrtde) /14.0/ .
383 spore . (repos) / 5.1/ —
100 prick (icrpk) °/ 5.5/

60 heart (hract) / 9.5/

377 couch {(ccouh) / 6.8/

Il

"You got ........ "correct out of ten,"
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"place all the cards together and put them to your far right.
Take deck F."
"Begin Now".

Deck F - Answers

130 human {mhnua) /15.0/
8 labor {orlaby / 5.0/
2 guide (equid) / 7.0/

140 flood (olfdo) / 6.0/
18 clbth {lcoht) / 9.0/

125 mohkth - {ohtmn) /13.0/
7 triad {adtri) / 5.0/
14 fadlt — (ultfa) / 7.0/

278 beefy (eeyfb) / 6.0/

488 lanky (lkany) / 9.2/

Post failure test (test 2) ends
. "You got ........ correct‘out of 10."

“Place all the cards together and put them to §our far right."
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Phase 4
Control Group: Group 1

"The experiment calls for a four minute break at this point. Remain
seated. Please do not look at any of the cards in the decks."

‘.

The experimenter and subject remained seated.. No conversation occured.
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Phase 4
Group 2: Real Solve

"The next task is again to determine the solution of anagrams. Take
deck W and remove the letter card. When you receive the instructions
"Begin Now" pick-up the next card and read aloud the number on the card,
Turn the card over and begin Lo work through your solution. You will

have as long ag you require to come to a correct solution for the
anagram. i

Do you wish me to repeat the instructions ? *®
(repeat the instructions if necessary)

"Begin Now"

‘Deck W

60l score escro (14.3)

602 alike aliek (14.7)

603 niece escin (16.8) .
604 motif timof (13.5)

605 sable absle (13.5)

606 query requy (14.5)

607 adept depat (14.8) . 1
608 print tirpn (15.1)

609 plead plaed (14.2)

610 cable calbe (13.7)

"You got ........ correét out of 10.

| Plage all the cards to your far right.”

Feedback:
~ when no response is given after 1 minute, "Would you like to use
a paper and pencil.” ' _
- when the answer is wrong, "That is incorrect please try again”,
- when the answer is correct, "That is correct please place the
card, on the white rectangle." ' -
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Phase 4

Group 3: Imagine Solve

"The hext task is to imagine solving the anagrams. Take deck H and
place it close to you. Remove the letter card. When you receive the
instructions "Begin Now" pick-up the next card. Read aloud the number on
the card., JImmediately turn the card over and close your eyes. Imagine
solving an anagram. Do or say nothing else. Run through the task only
once, When you have done this say "Done" out loud. You will then receive
further instructions. : '

Do you wish me to repeat the instructions?"

(repeat the instructions if necessary)

"Begin NOW"

289
413
116
260
421
386

34
191
212

26 _tre
"You have performed this task 10 times,?

Place a;li the cards to your far right.

Feedback - when subject says "Done™ “"Well done (or Good). Place that
card on the white rectangle and procede to the next card".
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Phase 4
Group 4: Real Fail

The next task is’'to solve anagrams. Take deck T and place it close
to you. Remove the letter card. When you receive the instructions "Begin
Now" take the next card, read out loud the number on the card.
Immediately turn the card over and begin to work on your solution., Say:
your solution loudly and clearly as soon as you have it. You will then
receive further instructions. You will have 20 seconds per card to solve
the anagram. If you have not responded within that time you will be told
that the trial is over. You are allowed only one answer per card.

Do you wish me to repeat the instructions?"

(the instructions will be repeated if necessary).

"Begin Now"
Deck T -
101 belie (leebi)
147 lunar (rlanu)
49 havoc (acohv)
72 tango (gaton)
57 doust (sjtao)
85 endow {eondw)
50 cobra .(baroc}
149 pcker (eckrp) e -
. 293 moron {monor)
396 reuns (nurse)
"You got ........ correct out of 10.

Place all the cards together and put them to your far right."

Feedback '

— When no response is given. The time is up. The correct response
is ... Place that card on the yellow rectangle.

— When the answer is wrong, "That is incorrect please try again.“

- When the answer is correct, "That is correct please place the
card on the white rectangle.”
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i\
e 4 ) ‘

Group 5: Tmagined Fail

‘ The next task is to imagine failing to solve anagrams. Take deck H
and place it close to you. Remove the letter card. When you receive the
instructions "Begin Now" take the next card and read out loud the number
on the card. Immediately turn the card over and close your eyes. Imagine
trying to solve an anagram. Imagine that you are not successful, that
you cannot solve the anagram. Do or say nothing else. Run through this
task only once. When you have done this say the word "bone" out loud.
You will then receive further instructions.
Do you wish me to repeat the instructions?”
(the instructions will be re-read if necessary)

T

"Place that cardﬂl the yellow rectangle and procede to the next card".

"That is ten trials." ™
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"The next taSk is anagram solution. Take the deck that you are
instructed to. When you receive the instructions "Begin Now" pick-up the
next card and read aloud the number on the card, immediately turn the
card over and work through your solution. Call out your solution-loudly

and clearly as soon as you have it. You will then be given further
instructions. '

You will be given 20 seconds per card to solve the anagram. If you
have not responded during that time you will be told that the trial is
over. You are allowed only one answer per card.

Do you wish to repeat the instructions? "

(repeat the instructions if necessary)

: N . . .
Feedback as page . All subjects are ‘then told "I would now like you
to fill in a short questionnaire. Please read carefully the instructions
on the first page. There is no need to put your name on the sheet."

"Place Deck R to your left." "
"Begin Now"

Deck R - Answers

Post treatment test (test 3) \\
507 shape (ahpse) ,14.0/ '
144 shrug {gshru) / 5.2/ .
279 banjo (jnbac) / 5.6/
23 catty (tacty) / 9.7/
67 grown {(grnow) / 6.5/ \
163 charm {rhacm) / 15.0/ '
152 hound (cunhd) / 5.0/
65 trial (taril) / 7.0/
32 speed (edpes) / 6.0/
64 wrote (etrow) / 9.0/
"You got ........ correct out of 10.”

Place all the cards together and put-.them to your far right,
Place Deck P to your left and procede:as before whenever you are ready.”

Deck P ~ Answers

146 slush (llsuh) /14.0/

9 Jaunt (ntjau) / 5.0/
240 anger (genar) / 8.0/
432 quart {qutra) / 5.9/

120 roach (hrocac) / 9.5/
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Post treatment test (test 3) ends ttT v

Final five éintple anagrams

227 cloud (colud) / 2.6/
284 queen (nquec) / 2.1/
296 lucky (klucy) / 2.4/
295 major (mrajo) / 4.1/
36 plaza (pzlaa) / 2.5/
"You got L...ieeen correct cut of 10.

Place all the cards together and place them to your right. :
I'd like to ask just a few questions and them I will explain what the
experiment was about and answer any questions that you might have."

- -
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Subject's Number:

Age:
Sex:

THE BETTS QMI VIVIDNESS OF IMAGERY SCALFE

.Instructions for Doing Test

The aim of this test is to determine the vividness of your imagery. The
items of the test will bring certain images to your mind. You are to rate the
vividness of each image by reference to an accompanying rating scale,
reproduced below and on top of the next page. For example, if your image is
"vague and dim" you give it a rating of 5.

Before turning to items on the next pages, familiarize yourself with
the different rating s¢ale categories printed below and on top of the
following page. Please!do not leave any page until you have completed the
items on the page you are doing, and do not go back to check on complated
items.. Complete each set before moving on to the next set. Try to do each
item separately, independently of how you may have done other items.

The image aroused by an item of this test may be -

Perfectly clear and as vivid as the actual experience.. Rating 1
Very clear and comparable in vividness to the actual '
XD L NC . 4ttt teaeeenneenannnnsnassnssonacenessnnanns Rating 2
Moderately clear and vivid...eeuieeeeiirireennnenannnnn. Rating 3
Not clear or vivid, but recognizable.....voeveeeennnnn. Rating 4
Vague and diM...eeeecenseeeeeeoesnneeneaeneneenennnnn.. Rating 5
S0 vague and dim as to be hardly discernible........... Rating 6
.. No image present at all, you are only aware that you
Tare thinking of the object.vue. i en e eeenneeronnnnnns *Rating 7

An example of an item on the test would be one which asked you to
consider an image which comes to your mind's eye of a red apple. If your
visual image was moderately clear and vivid you would check the rating scale
and mark "3" on the prepared answer sheet.

Now turn to the next page when you have understood these instructions
and begin the test.
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Here is the rating scale again in brief:

Perfectly clear and vivid: Rating 1 Vague and dim: Rating 5
Very clear: Rating 2 Hardly discernible: Rating 6
- Moderately clear: Rating 3 No image at all: Rating 7

Recognizable: Rating 4

Think of some relative or friend whom you frequently see, considering
carefully the picture that rises before your mind's eye. Classify the images
suggested by each of the following questions as indicated by the degrees. of
clearness and vividness specified on the Rating Scale.

Ttem Rating
1. The exact contour of face, head, shoulders and body.. ()
2. . Characteristic poses of head, attitudes of body, etc. ()
3. The precise carriage, length of step, etc. in walking ( )
4, The different colours worn in some familiar costume.. « )

Think of seeing each of the following, considering carefully the
picture which comes before your mind's eye; and classify the image suggested .
by each of the following questions as indicated by the degrees of clearness
and vividness specified on the Rating Scale.

5. The moon as it is sinking below the horizon.......... ¢ )
Think of each of the following sounds, considering carefully the image
which comes to your mind's ear, and classify the images suggested by each of
the following questions as indicated by the degrees of clearness and
vividness specified on the Rating Scale. : '

Jtem
6. The whistle of a locomotive........... yeerrerensanane ¢ )
© 7. The honk of an automobile......eo..... et ataeaanaan. ()
8. The meowing Of @ Cab..cvurveeennrenenvocecanonsannnns ¢ )
9. The sound of escaping SEEAM. . vueerereerranooceoennnnn ()
10. The clapping of hands in apPlause......cveeeeeenvenns ()

Think of "feeling" or touching each of the following, considering
carefully the image which comes to your mind's touch, and classify the images
suggested by each of the following questions as indicated by the degrees of
clearness and vividness specified on the Rating Scale.



Item

11.
1z2.
13.
14,
15.

Think of performing each of the following acts, considering carefully
the image which comes to your mind's arms, legs, lips, etc., and classify the

images suggested as indicated by the degree of clearness and vividness

The prick of a pin
The warmth of a tepid bath

Appendix A

...........................................
-------------------------------------------
...........................................
...................................

---------------------------

specified on the Rating Scale. T
ITtem
16, RUNNING UDSEALLS .. unirnenenenee e e rnrnrnnnnnnnnn
17. SpPringing across @ gubber. .. ...eeeeeeseneeenncnrnions
18. Drawing @ CirCle On Paper....vueeeeseeenneeneevennsns
19. Reaching up to a high shelf.....cvvviinnnnnnnnnnnnn.
20. Kicking something out of your way....... .

Think of testing each of the following considering carefully the image
which comes to your minds mouth, and classify the images suggested by each
of the following questions as indicated b
vividness specified on the Rating Scale.

Item

21.
22.
23.
24.
25.

Think of smelling each of the following, considering carefully the
image which comes to your mind's nose and classify the images suggested by
each of the following questions as indicated by the degrees of clearness and

Oranges....
Jelly......
Your favour

------------------------------------------
.............................
..........................................
..........................................

ite soup

----------------------------------

vividness specified on the Rating Scale. .
Ttem™
26. An ill-ventilated FOOM......veeeeceeeecorcnnncaecanns
' 27. Cooking Cabbage..ueenveereeerencnnnennserecnonncnaans
28, Roast beef ...ttt it ittt ritreeiacrananns
29, Fresh paint..c..iieeieeeeernneeeneuennnnnensecasnnnnns
30. New leather

------------------------------------------

— e e

Rating

(
(
(
(
(

—

—

— ot et ot

N et Vet Nt ey

)
)
}
)
)

L

115

y the degrees of clearness and

C
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Think of each of the following sensations, considering carefully the
image which comes before your mind, and classify the images suggested as
indicated by the degrees of clearness and vividness:specified on the Rating
Scale. .

> Ttem
31. Fatigue.....ecivevvvrennncsennnans teeerestivascacaaas 0
32, HUNGEI . iiueuienenoneanensossnssroosesacanesnasnnannnnns ()
33, A sore throat.....cvriiireraneareiesanancninsscenmannne « )
34, DI OWSINESS.iueesesscraracssocsannccassvanacanasanoess ()
35. Stuffed as froma very full meal....c.cevvevennneneass ()
14
/
\_’;‘
N g



Appendix A , 117

When subject’s have completed the Betts' Questionnaire they are asked the
following cquestions.

Subject Information Questionnaire to be givep at the end of the Experiment.

Sex Year . Area of concentration

Language

what did you think the task was about?

Do you do word games often? Yes No
Are they similar to this one? VYes No'
Could you follow the instructions to the task? Yes Nc\

Can you describe what occurred when you did?

Did you use pictures or words or any thing else when you were imagining the
task. _

Did you actually think of a 5 letter word? vYes” No
Can you tell me what word it was they were.

Did you do or say anything else privately when you were imagining the task?
. Yes No \ '
Can you describe what that was?

Do you imagine doing things, like practicing something before you do it?
Frequently - About half the time - Sometimes - Rarely - Never
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What kinc'is‘ of things do you practice?

What happens when you do? .'I‘he. same thing as now. or something else?.

why do you practice imaginally?

What génerally is the end result of this i);f:fictiCE?

Have you spoken to anycne about the experiment?
Please do not as this would interfere with their performance when they come
in,

Complete debrlefmg - explain the tasks and the mampulat:.ons involved -
explam the group that the subject was in. ,

<

Do you hHave any questions? answer fully,

—1
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ANOVA tables

e

v



it

Appendix B

121

ANOVA table for the data of the pretest {test 1) campared to the post
failure test (test. 2) for the variable mean solve time.

Source

A

SWG

B

AB
BS.@@

ol

,Owwww

"Tests of Simp

at Bl
at B2

at Al
at A2
at A3
at a4

.at ab

l'\.

S5

2.6315631
486.095284
860.648931

6.13662388
189.539345

le Main Effects

3.392885%08 -
5.37530153

156.387462
156,729242
190.594895
222.955679
140.118285

DF

4
59

59

el

el

Ms

.657890776
8.23890311
860.648931
1.53415597
3.21253127 «

.848222271
1.34382538

156.387462
156.729242
190.594895
222.955679
140.118285

.0798517433

267.903675
.47755363

.148142537

B(F)

.985201957

9.63407295E-10
. 754698456

.960848971

.234699923\“ .91708516

48.6804483
48,7868377
59.3285726
69.4018705
43.6161623

1.72874011E-06
1.71030141E-06
6.58387343E-07

*3.09800802E-07
2.96972133E-06
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ANOVA table for the data of the pretest (test 1) campared to the poét failure test
(test 2) for the variable number of anagrams not solved

'y

Source

A
SWG
B

« AB

BS.WG

SS DF
7.17546608 4
403.223213 59
931.444494 1
6.0885021 4
135.008926 59

Tests of Simple Main Effects

A at Bl
A at B2

o

WWww
T

oot oot

GEORE

oo

4.09937765
9.16459053

Fr <Y

175.855978
184.130434
179.378881
245,99379

152.173913

H e

. MS

1.79386652
6.83429175
931.444494
1.52212552
2.28828689

1,02484441
2.29114763

175.855978
184.130434
179.378881
245,99379

152.173913

.262480237

407.048827
.665181246

.224683054
.502302632

76.8504494

80.4664989

78.3900315
107.501289

66.5012388

P(F})-

.900128157

2.25711018E-10

.621588379

.922732539
.737103566

1.9106649E-07

1.53945407E~07
1.74038516E-07
4.07425902E-08
3.79928681E-07
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ANOVA table for the data of the pretest (test 1) oonpared to the post treatment
test (test 3) for the varlable mean solve time,

SWG
B

AB
BE.WG

'Test of Simple Main Effects

at Bl
at B2

o

at 'al
at A2
at A3
at a4
at A5

osRiveltoc e R0 e

35

39.0750686

©792.770924

96.5185788
28.0146134

167.272358

3.46926731
63.6204147

42.3032161
2.64000934
4.20052352

57.9309349

17.4585104-

b

e el el

MS

19.76876714

13.4367953

96.518788
7.00365336
2.83512471

.867316826
15.9051037

42.3032161
2.64000934
4,20052352

57.9309349

17.4585104

.727016146

34.0438565
2.4703158

.106602887
1.95491419

14,921113 ¢
.931179263
1.48160097
20.4332934
6.15793384

P(F)

.579509045

1.0123778E-05
.0535448126

.976976512
.10486128

5.24489277E-04
.65381561 4
.226293873

1.22494041E~09
-015182756
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ANOVA table for the data of the ‘pretest (test 1) compared to the post treatment
test (test 3) for the variable nmumber of anagrams not solved

;

—

Source ss ) OF

/1
A 25.055895 4
SWG 546,035713 59
B 76.5279473 1
AB ) 53.9378906 4

~

Test of Simple Main Effects .

A at Bl 4.335404 4
A at B2 74.6583828 4
B at A%} 54.7826091 1
B at.a2 .496894536 1
B at A3 .031055523 1
B at a4 60.12422234 1
B at a5 15.0310565 1

MS

6.26397376
9.2548426

'76.5279473

13.4844727

1.083851
18.6645957

54.7826091
.496894536
.031055523

60.1242234

15.0310565

.676832015

26.8018164
4.72256703

.178998486
3.08246647

19,1861076
.174023695
.010863459

21.0568617

5. 26421565

P(F)

.613552913

3.29449071E-05

. 2.58156971E-03

. 946657028
.0185069974

1.65081352E-04
.681272894
.91384325

1.06126178E-04
.0238602755
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Appendix C 126

éetts Vividness of Im?c} .ry Scale Data

" Group . Range on Group . SD
Scores of Betts Mean

Control 60-125 88.29 26.18

Real. Solve | 60-124 | 81.62 ‘ 19.32

Imagine Solve 392110l " 75.71 ' 18.32

Real Fail . 46-121 | 8929 23.69

Imagine Fail 50-126 T B2.50 21.21

ANGVA table for the between groupé
comparison on the Betts

Source . ss DF MS F . P(F)
Between 1558.62 4 . 389.655 .B44745 .50
within - 26292.3 57 461.269

Total  27650.9 ° 61






