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ABSTRACT

Based on previous literature, self-control is defined as the ability
to forego 'a more imﬁediate, smaller reward in favour of a more delayed,
larger reward. Unlike most prior research, the presént study focussed on
the relative effects of selected incentive, cognitive and personality
wvariables on self-control behavior of male and female high school students
(N = 200), using an externally~imposed delay of reward paradigm.

First, the effects on self-control behavior of incentive variables
reward magnitude and delay were tested by comstructing a set of reward
alternatives in a systematic way using Rachlin's (1970) matching.law. This
provided a test of the ability of the matching law to predict subjects'
choices. 1In additioen, the combination of rewards and delays was designed
to test its assumptions that subjccts' choices would be affected by the
ratios of the delays and rewards and not by their absolute sizes. Finally,
delays of 2 to 50 weeks, and magnitudes of $1 to $10 were chosen as more
}substantial and realistic than those used in the past to test predictions
;of the matching lawf

From a personality perspective a number of approaches to predicting
self-control behavior have been tried. In the present study'it was assumed
that the more internal a subject's locus of control and the more they were
disposed to self-control, the more likely they would be to delay graficiation.
In the present study responses on Reid and Ware's (1974) combined self-control-

IE scale were correlated with subjects' choices in the externally~imposed

delay of reward paradigm. In addition, Reid and Ware's (1974) claim that
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feelings of control over the external environment were distinct from
feelings of control over personal desires was tested by factor
analysing subjects’ responses to the combined scaie°

"Finally, a large number of cognitive strategies have been used
in the study of self-control behavior. For the self—imposéd delay of
reward paradigm, it has been found that such instructions decrease a
»éubject's ability to wait for the delayed reward. For the externally-—
dmposed delay of reward paradigm evidence from the work of Miller and
Karniol (1976a, b) indicates that the reverse effect occurs. The
present study compared the effects of consummatory instructions similar
fo Mischel and Baker's (1975) with a control group on subjects' choices
between sets of delayed and immediate rewards.

Hypogheses were tested using a MANOVA, and ANOVAs dorrected for
circularity violations, Scheffe's comparison tests designed specifically
to correct for the effects of circularity and multiple regression
analyseé. The analyses indicated that relative reward value as predicted
by the matching law was significantly and systematically related to both
subjects' choices, and ratings of the relative reward value of the
choices. However, both assumptions of the matching law were violated
under certain instances of delay and reward magnitude. While it was.
found that beliefs about their control over reinforcements was distinct
from subjects' beliefs about their ability to control their own impulses,
no significant correlations were found between these béliefs and reward

choices.
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With respect to cognitive instructions, it was found that particular
consummatory instructions had very specific effects depending on the
particular reward magnitude pair, relative reward values and delays which
were involved, with subjects becoming more impulsive when reward
magnitudes were $10 and $5 and less impulsive when reward magnitudes
were $10 and $1 compared to the control group. Finally, it was clear
from the analysis that the effects of incentive variables far outweighed
those of either the personality or cognitive variables,

The results were discussed in terms of when we can call choice
self~controlled or impulsive and the necessity of systematically

including incentive variables in future studies.
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CHAPTER I

Introduction

P

Self-control research has rcceived increased attention in the
recent clinical and experimental literature. Five books (Goldfried &
Merbaum, 1973; Mahoney & Thoresen, 1974; Stuart, 1977; Thoresen &
Mahoney, 1974; Watson & Tharp, 1972) as_well as a number of reviews
(Cautela, 1969; Kanfer, 1970; Kanfer & Karoly, 1972) have focussed
on the area in a variety of ways. Taking a social-learning point of
- view, researchers such as Bandura (1976), Kanfer (1970), and Mischel
(1974) have been investigating the effects of variables such as attention,
modeling, and self-reinforcement on self-control. Meichenbaum (1977)
has emphasized a cognitive-behavioral approach using verbal, self-
instructional techniques. From a personality perspective, Shybut (1968),
Getswinger (1977), and Miller (1978) have studied various psychodynamic
variables associated with impulsiveness; Kagan, Rosman, Albert and
Phillips (1964) and Riddle and Roberts (1977) have focussed on the
cognitive styles associated with impulsive thinking; and a.number of
researchers (Bailer, 1961; Mischel, Zeiss & Zeiss, 1974; Walls & Smith,
1970) have spotlighted the role of Rotter's (1954) locus of control
construct in self-control. Finally, there has been some interest by
operant researchers such as Rachlin and Green (1972) and Ainslie (1975)
in this area.

There is no consensus of opinion about the meaning of the word

self-control. Some use it to reler to a particular kind of behavioral




situation (Ainslie, 1975; Rachlin & Green, 1972). thers seem to view

it as any process where treatment is self-administered (Mikulas, 1976).
Still others take the attitude that self-control occurs when there is
a relative absence of control from the external environment (Bandura,
1976; Mahoney & Thoresen, 1974) due either to freedom to some degree
from the deterministic forces of nature, or because more response
alternatives are available (Bandura, 1977a).

Before examining the research in more detail, a clear and mutual
understanding of the meaning of the word self-control is needed. - The
colloquial meaning of the word usually suggests restraint in the face

of temptation. New Webster's Collegiate Dictionary (1975) defines it

as well'organized and planned activity that has some delayed benefit.
Emotionally, beihg self~controlled suggests behavior thatvislcold and
distant. As used in psychology, the word self-control often appears
synonymous with words like self-regulation, self—manageﬁent, self-
direction, and self-reinforcement. Its opposites include concepts such
as impulsiveness, lack of ego-strength, an impulsive cognitive style,
and an external locus of control. These concepts give some flavor of
the word's meaning, but they are too vague.

In a very general sense, the word self-control has been applied to
therapies in which the client to a large degree is made responsible for
his own treatment. Thus, when Mahoney and Thoresen (1974) talk about
teaching self-control, they mean the therapisf will be training the

client in the basics of behavioral analysis and treatment with his goal




being to make the client not only responsible for his own personal
change but also to provide hiﬁ with the necessary information and
training to carry out this task. The problem with using the phrase
"self-control training" to describe procedures of this kind‘is_that
almost all therapeutic activity could be labelled self-control
training. For example, within the behavioral framework élone, self-
control problems have been treated by a wide variety of procedures,
such as: systematic desensitizatton (Kahn & Baker, 1968), thought
stopping (Cautela, 1969), stress inoculation (Meichenbaum, 1977),
biofeedback (Schwartz & Shapiro, 1967), contingency management
(Thoresen & Mahoney, 1974) verbal self-instructions (Camp, Blom,
Herbert & Von Doorwick, 1977), and self-reinforcement (Bandura, 1977a).
Thoresen and Mahoney (1974) give a more extensive list of the various
strategies used to promote self-control. Many of these strategies

are applicable to a wide variety of problems other than those normally
considered problems of self-control. Obviously, trying to aefine
self;control by the therapeutic strategies used to promote it, would
lead to a definition that is far too general.

Aﬁother approach to this definitional problem is based on the
difference between self- and external control. Social learning theorists
(Bandura, 1976, 1977a, 1978; Kanfer, 1970; Kanfer &'Karoly, 1972; Mischel,
1973) focus on this difference maintaining that even though external
variables often account for the initial creation of covert self-control

behaviors and maintain thenm by occasional vicarious and direct reinforcement,.




much of a person's behavior can be accounted for by covert processes.

"...displays self-control when in the relative

Thus, an organism
absence of immediate external constraints, he engages in behavior

whose previous probability has been less than that of alternately
available behaviors" (Thoresen & Mahoney, 1974, p. 12). A person is
capable of self-control behavior because of the effects of covert
processes such as self-reinforcement.

This view is much in dispute. Behaviorists such as Catania (1975)
and Rachlin (1974) maintain that self-control is nothing more than a
speéial case of external control where the effécté of the contingencies
happen to be less obvious because they are extended in time. Further,
they dispute the scientific status of covert mechanisms such as self-
reinforcement. TFor example, Catania (1975) suggests that self-
reinfércement is not poésible maintaining that it mighf be more
profitably considered a form of stimulus control.

Defining self-control in terms of the relative absence or presence
of covert mechanisms would be difficult. Aside from the lack of
agreement about whether such mechanisms exist, it would appear that
there is no obvious way tokdirectly establish whether a behavior is
being controlled by diétant, external consequences or by coveft self-
control mechanisms. 1If the distinction between covert and external
variables is not dichotomous but is regarded as a continuum, as Thoresen
and Mahoney (1974) suggest, then the problem’becomes even more difficult
because it must be decided at what point the' covert mechahisms contribute

cnough to the outcome to tabel the process sell-control,
] . . . )




Another way to approach the difference between self-control and

external control is to focus on the locus of causality of self—control.
In a trivial way, all behévior can*be said to be self-controlled since
all behavior originates with the sélf; However, most feel that there
is a difference between the source of an action and its cause. The
behaviorists solve this problem by saying that the ultimate cause of
all behavior is externmal to the organism (Skinner, 1953). Personality
theorists view self-control as caused by cross-situationally invariant
internal dispositions. The social learning theorists, perhaps best
exemplified by Bandura (1976, 1977a, 1978), see the locus 6f control
as a function of three different types of causes. These are: the
drganism's behavior, the external environment, and a varied set of
covert processes and structures. Bandura assumes that these three
aspects of the person reciprocally interact in such a way that there
is no one ultimate cause of behavior.

‘Approaching the problem of deciding when to call behavior self-

controlled by using locus of causation as a criterion appears as fruitless

as other attempts discussed. If we take the behavioral extreme,

there is no such thing as self-control, except in the trivial sense. If
we follow the social learning point of view, the theoretical complexity
of their approach makes it difficult to formulate a precise definitionm.

If we use a personality approach, we must look for signs of internal

dispositions which will, at best, be explanatory fictions and not causes,

until they are correlated with some underlying, stablevbiological

mechanism or structure.




Another way to deal with this problem is to analyze the types of

problems to which the label self-control is usually applied. A partial
list of behaviors which have been described in the literature as
self-control problems includes obesity (Ferster, Nurnberger & Levitt,
1962), smoking (Ferraro, 1973), alcoholism (Caddy & Lovibond, 1976),
aggression (Camp, Blom, Herbert & Von Doorwick, 1976), physical pain

(Levendusky & Pankratz, 1975), drug addiction (Wolpe, 1965), obsessional

thinking (Hayes & Waddell, 1976), test anxiety (Deffenbacker & Snyder,

1976), depression (Tharp, Watson & Kaya, 1974), inadequate study habits
(Beneke & Harris, 1972), sexual deviations (Davidson, 1968), and
disfuptiveAschoolroom behavior (Glynn, Thomas & Shee, 1973).

An examination of many of these studies shows that in each instance
the investigators regarded the behavior under study as self-controlled
when subjects either waited for a larger but delayed reward or opted for
an immediate but smaller punishment. Thus we can generalize from these
studies a basic operational definition, which investigators of differing

persuasions vis-a-vis more elegant definitions of self-control have

actually used in common. That is, self-control situations may be said

to occur when an organism is faced with a choice between an immediate,
small reward or a delayed, larger reward; or when faced with a choice

between an immediate, small punishment or a delayed, larger punishment.v'

Choosing the delayed, larger reward in the first case or the immediate,
smaller punishment in the second case would thus be labelled instances
of self-control. Thus, over—eating or weight control problems could

represent a sltuation with the requived two alternatives; the fmmediate,



small reward is the satisfaction of hunger, the delayed, larger

reward, good health and greater physical attractiveness. Similar
analyses could be applied to alcohiolism, drug addiction, smoking, and
studying.‘

Two different self-control paradigms emerge when we define
self-control in this way. In the externally imposed, delay paradigm,
someone else or circumstances control the availability of both rewards
in such a way that when one of the rewards is chosen the other auto-
matically becomes unavailable. In the second paradigm, usually called
a self-imposed, delay paradigm, only access to the larger, more delayed
reward is controlled by circumstances or by someone else; the smaller
reward is continuously available (Miller, 1978);

A few examples might serve to make the distinction between these
two more clear. A situation similar to the first paradigm might occur
when a person is faced with the foilowing two alternatives: he can
either quit school and take a job, or he can continue in school and
obtgin better academic qualifications. It is assumed for the purpose of
the example that taking the job will give an immediate, smaller payoff
than continuing in school. To some extent, circumstances control the
ease with which one can switch from one alternative to the other. Thus,
in this:case,ﬂif going to work is the choice made, going to school
becomes more difficult or impossible. Similarly, going to school usually

precludes full-time employment.




The problem of being overweight may be used as an example of the

second paradigm. The overweight person faces two choices. He can
remain overweight and enjoy the immediate but limited pleasures of an
unrestricted diet or he can restrict his diet and have a healthy,
physically attractive body. When considering the two choices, it is
important to note that there are few, if any, external constraints to
prevent overeating. Food is almost always freely and continuously
available.- Choosing to becomes slim and healthy does not restrict the
availability of food; it does, however, require effoft, time, and
planning and therefore the healthy choice évailability is limited by
circumstance.

My operational definition of self-control, with its two paradigms,
has the advantage of being applicable to a wide range of situations,
but  not so wide that it would lose its meaning. Nor does.the definition
appear to eliminate any models. That is, one can be a strict behaviorist
or a personality theorist and still live with this approach.

Analysis of a large body of research associated with the concept of
self-control reveals three broad categories of variables thought to
affect self-control behavior. These may be called extérnal, intérnal
and a combination of external and internal variables.

The first is represented by the behavioral approach, which assumes

that the choice between a larger, longer delayed and smaller, less delayed




reward: (1) ultimately is controlled by external variables; (2) is
not affected by internal agencies such as will-power or covert processes
such as self-reinforcement; (3) can be learned in certain situations
and may generalize to others but i; not automatically cross-situationally
consistent; and (4) is primarily affected by variables such as magnitude,
delay, probabilities, and schedules of immediate and delayed reinforcement
(Skinner, 1953). |

Personality models of self-control emphasize internal variables.
Basically, the various personality approaches (e.g., psychodynamic,
trait, and generalized expectancy models) view self-control as an internal,
stable characteristic of the person; self-control behaviors are considered
to be signs of these enduring struétures (Mischel, 1968, 1974). Self-
control then is considered to be: (1) cross—situationally stable; and
(2) measurable by various personality tests.

A third approach includes both internal and external variables and
is found among a wide variety of models which emphasize covert processes. In
general, these models emphasize internal processes more than behavioral models,
but acknowledge the effects of external contingencies and, stimuli more than do
pefsonality models. - Covert models range from those that make very limited
assumptions about internal events (e.g., Homme, 1965) through the social
learning models of Bandura (1976, 1977a, 1977b, 1978), Mischel (1973), Thoresen
and Mahoney (1974), and Kanfer and Karoly (1972) which place more emphasis
on process concepts like self-awareness and internal feedback, to cognitive
behavioral models like Meichenbaum's (1977) which emphasize self~

_instructional approaches to behavior. While it:is difficult to extract
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a set of common assumptions about self-control from these various
covert models, they all seem to agree that self-control: (1) is learned
behavior that is situationally cued, and (2) involves certain covert
processes which are said to be learned early in life through the
effects ofvexternal contingencies but which achieve a form of control
independent of external contingencies. However, they also maintain
that this internal control fades over time if there is an absence of
external reinforcement for thé sclf-control behavior. Further, they

do not posit eﬁduring structures such as those suggested by personality
models except for the more limited notion of specific éxpectancies of
reinforcement (Rotter, 1954) or self-efficacy beliefs (Bandura, 1977b)
which are viewed as situationally specific.

Given this very broad range of alternative ways of approaching
self;cqntrol, there is understandably little cohesion in the data. If
operant models are reviewed, the research focusses almost éntirely on
the effects of contingency management and stimulus control on self-
control behavior. Personality theorists focus primariiy on personality
variables, and the social 1eafning theorists emphasize covert processes.
Furthermore, each approach tends to create experimental situations
which will be most favorable to the kinds of predictions in which they
are interested. While conclusions from such experiments are valuable,
they often lead to lopsided views of self-control (see, for example,
Bandura, 1976 versus Catania, 1975).

Given these competing opinions and the cdnsiderable lack of
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consistency in the data, there appears no immedidte way to
decide empirically which of the models is best. What is needed is

an experimental design which would’allow the important variables of

each model to affect behavior in such a way that their relative effects
could bé measured.

There are a number of problems with this approach. First, there
are a large number of alternative variables that each model suggests

are important. Second, a number of these variables can be varied over

a wide range (e.g., amount of reward). Third, it rarely occurs‘that

one dependent measure is sufficient to capture the effects of various
independént variables and therefore a number of suitable dependent
measures must be specified to measure an effect. Finally, there is

an extremely wide range of experimental situations which could be used

to test the adequacy of the models. With such a wide variety of
alternatives, it is usually difficult to select an experimental design
which would satisfy everyone. 1In spite of these difficulties the

present study will attempt to combine selected variables from personality,

behavioral, and social learning approaches in such a way as to allow some

estimate of the relative strength of these models under specified
circumstances.

The remainder of this review will focus on variables that appear to

be of most importance to each of these models. A few will then be

selected from each model for comparison.
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Models of Self-Control

Behavioral Models of Self-Control

The proponents of behavioral models define all independent
variables affecting behavior in terms of environmental contingencies
and stimuli impinging upon an organism, and not in terms of internal
states or processes. However, it would be erroneous to impiy thaf
all behavioral theorists express a uniform opinion concerning the
causes of human behavior. Watson (1913) denied the existence of
covert structures and processes, while Verplanck (1962) accepts them

only as epiphenomena. Skinner (1953, 1974) doesn't deny their

existence or the possibility of studying their effects, but he basically

regards such efforts as misdirected.

In self-control research, Rachlin (1974) suggests that, historically,

internal mediating processes and structures such as ego-strength have
been appealed to because psychologists have been hesitant to ascribe
unmediated, direct causality to events temporally far apart from one

another. 1In his opinion, such efforts are unnecessary, since it is

possible to train rats and pigeons to demonstrate self-control and few

would attempt to explain their behavior in terms of constructs like
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ego-strength or will-power.

Skinner (1953) sums up the behavioral position on self-control:

When a man controls himself, chooses a course of action,

thinks out the solution to a problem, or strives toward

an increase in self-knowledge, he is behaving. He controls

himself precisely as he would control the behavior of

anyone else through the manipulation of variables of which

behavior is a function. His behavior in so doing is the

proper object of analysis, and eventually must be accounted

for with variables lying outside the individual himself.

(p. 229)

The kinds of external variables usually studied in behavioral
self-control research fall into two groups. The first are incentive
variables which includes delay, magnitude, and probability of rein-
forcement associated with long and short term rewards. The second
focusses on various stimulus control procedures, e.g., stimulus
narrowing, conditioning or extinction. The present study will focus

on the way incentive variables affect self~control, in both the externally

and self-imposed, delay paradigms.

-Behavioral self-control research using the externally-imposed

delay paradigm. In this paradigm, the behaviorists suggest that self-
control is largely a matter of the relative magnitude and delay of an

alternative. Considerable effort has been devoted to developing
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systematic ways of predicting the effects of these two variables on
various dependent measures of choice. It has been found that the
relationship between choice and magnitude and delay of_reinforcement
is regular enough thét formulas have been developed which predict the
relative value of an alternative given its relative size and delay.
Such formulas are based on the concept of a matching law which states
that the relative value of a choice or the probability that it wili

be chosen is determined in a direct way by the size and delay of the

reward.

The first matching laws were developed by Baum and Rachlin (1969)
and Herrnstein (1970). Other matching laws have appeared‘in the
literature, but these models appecar to be the most genefal and the
most frequently used. Of the two, Rachlin's (1971) approach is the
simpler. In nonmathematical language, his matching law states that
when an organism is faced with two alternative rewards, it decides
which is more valuable based on the relative sizes of the rewards and

their delays. For example, $10 is valued twice as much as $5 if the

delays are the same. Alternately, $10 in a week is valued twice as much
as $10 in two weeks. When both delay and magnitude of ‘each choice are
different, it becomes more difficult to determine the relative values of

each unless Rachlin's (1971) actual formula is used. Consider the choice

of $2 in one week versus $15 in two weeks, for example. The matching law

would predict that the first reward is one third as valuable as the second

and as a result a third as lLikely to be chosen  (See Appendix 1 for a more
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mathematical treatment).

Considerable evidence exists to support the matching law in
experiments where subjects are given choices between two réwards in
various concurrent schedules of reinforcement. Concurrent
schedules function in almost the same way as required by the
definition of the externally-imposed delay paradigm. That is,
subjects are given a choice between two rewards and the availability
of both is controlled by the experimenter. If one reward alternative
is chosen, then the other automatically becomes unavailable.

De Villiers (1977) reviewed a large number of studies in which
animals were given choices in concurrent schedules that varied in both
amount and’delay. He found that "...the matching law accounts for
over 80% of the variance for 18 of the 23 subjects.... (As well) group
data are important, especially for the studies in which only a few
points were obtained for each subject. Here the matching relationship
accounts for over 80% of the variance in response ratios...for all the
experiments" (p. 242). Other studies have led to more Qaried results.

The effects of reinforcement magnitude alone on matching have been
equivocal. Both matching (Catania, 1963; Brownstein & Pliskoff, 1968)
and undermatching (Schneider, 1973; Todorov, 1973; Walker & Hurwitz,
1971) have been found. A few studies have varied the quality and nature
of the reinforcement in concurrent VI schedules. Holland and Davidson
(1971) used ecostriatal brain stimulation as a reinforcer and found

matching. Stubbs and Pliskoff (1969) compared the relative effects of
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food and brain stimulation and found matching. A few studies have
added punishment to the reinforcement in concurrent VI schedules and
found matching (Holz, 1968; de Villiers, 1977; Farley & Fantino, 1978).
These experiments support the contention that the effects of positive
and aversive stimuli on choice behavior are equal, but opposite in
sign. Other research using both avoidance and negative reinforcement
paradigms continue to support this conclusion (Baum, 1973; Logue &

de Villiers, 1978).

A few studies have used human subjects. Schroeder and Holland
(1969) and Baum (1973) found that for concurrent VI schedules using
macrosaccadic eye responses, human subjects conformed to the matching
law. However, Schmitt (1974) found that undermatching.oécurred for
concurrent VI schedules of monetary reinforcement. Other crude
evidence for the matching effect is found in the work of Mischel and
his coworkers. Unlike the operant research, these studies usually
allow the subjects only a few discrete trials. Grusec (1968), Mischel,
Grusec, and Masters (1969), Mischel and Grusec (1967), and Mischel
and Metzner (1962) all have found systematic relationships between
choosing the smaller, shorter delayed reward and: (1) increasing
the delay to the larger, more delayed reward; and (2) decreasing the
probability of receiving the more delayed reward.

| A number of experimental design problems limit thé generality of
the findings of Mischel and coworkers. First, in nearly all cases

the small reward was only available immediately. Thus, it is unclear
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whether their findings persist if the smaller reward is delayed some period
greater than zero but less than the interval to the larger reward. The
only study that used delay intervals greater than zero for the small

reward found significant differences in subjective reward value ratings

but only for one condition of delay difference, 1 day versus 21 days (Mischel,
Grusec, and Masters, 1969). Other conditions involved smaller delay differences.

Thus, it may be that differences in delay exert an effect on relative reward

value only when the delay differences are large. Second, no studies have

attempted to study the question of differences in sizes of the large and
small reward. It may be that subjects respond to reward sizes alone when
the differenées are large, ignoring delay factors. Third, no research

using the paradigms common to the delay of gratification studies with

human subjects, has attempted to analyse the effects of systematically
varying the size of the relative reward value of alternatives. Fourth,

with the exception of one study, no research in this area has used adult
human subjects. Finally, the actual rewards and delays in the research have
been small and short, respectively. That is, the largest rewards have been
in the range of $2 and the largest delays have ranged as high as 3 weeks.

It would be interesting to see if larger reward sizes and delays would lead

to matching effects.
" Overall, the research in this section does support the conclusion

that a subject's choice of either the delayed or immediate reward is

based on its relative value. Caution should be exercised in making
this statement since it is based on the results of only a few studies

using limited subject populations and narrow ranges of reward magnitude
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and delay.

Behavioral self-control research usihg the self-imposed delay

Egradigm. In this paradigm, the behaviorists again insist that
self-control can largely be understood in terms of the relative values
of the reward choices. 1In addition to the stated characteristics of
this paradigm, Ainslie (1975) further maintains that the subject must

initially prefer the larger, longer delayed reward, but as time passes

the subject'reverses his preferences (see Figure 1). If self-control is

lLarge
Reward

Small
Reward

REWARD VALUE

¥

TIME

Figure 1. Hypothetical incentive curves that Ainslie maintains
represent the self-imposed delay paradigm of self-
control. '
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defined this way, it is clear that the two situations found in Figure
2 are not self-control situations. Even though there is a difference
in the delays and sizes of the rewards in these cases, the relative
values of the rewards do not reverse over time. Therefore, the

subject's choice remains the same over time.

REWARD VALUE

TIME

Figure 2. Hypothetical incentive curves that do not represent
self-control situations.

There are three sources of evidence supporting Ainslie's model.
The first source was reviewed in the last section where it was shown
that the relative values of the rewards depended upon their delays and
magnitudes. Second, it will Be shown that data based on the quanti-
tative law of effect supplies evidence for the particular shapes of the
individual curves used in Figure 1. Third, it will be shown that

evidence from experiments using self-control schedules support Ainslie's
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~assumption that there is a reversal of value effect in this paradigm.

The quantitative law of effect states that the absolute rate of a
single response for any reward is directly proportional to the reward's
size and inversely proportional to its delay. A considerable amount of
animal research has shown this to be generally true (KimBle, 1961).
There have been a number of attempts to specify this function exactly

(Hull, 1943; Togan, 1960, 1965), however, de Villiers and Herrnstein's
(1976) more recent approach has been more successful. Over a wide
variety of animals, schedules of reinforcement, types of reinforcers,
and dependent measures, their simple formulation predicted approximately
80-90% of the effects due to magnitude and delay of reinforcement. Using
human subjects, Bradshaw, Szabadi, and Bevin (1976, 1978) and Bradshaw
(1977) found that, on VI schedules of monetary reinforcement, the
response rate of button presses very closely conformed to that predicted
by de Villiers and Herrnstein's law of effect. Similarly, Moffat and
Koch (1973) measured the speed of button pressing which restarted a
comedy recording at three nonzero levels of délay and they found that
de Villiers and Herrnstein's law explained 95% of the variance of speed
of pressing.

Based on the law of effect, it is possible to predict the rate of
responding for a reward as a function of its .size and delay. Assuming
that the value of a reward is a similar funcﬁion of size and delay as
Ainslie does, then his curves can be individually derived from the law

of effect. Thus, the greater the size of the reward the greater the
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value, and the greater the delay the lesser the value. In this way,
Ainslie claims good support for his model since the law of effect

. X . :
accounted for so much of the variance of an animal's response.

The final evidence for Ainslie's model is found in recent studies
using self-control schedgles data which demonstrate that absubject's
choice reverses over time. Basically, self-control schedules are
modified concurrent—chain schedules in which the organism is provided

with an impulsive alternative as well as a chance to commit itself to

an aiternative that removes the availability of the smaller, shorter-
delayed alternative. Such schedules provide a crucial test for Ainslie's
model. TIf the organism prefers the larger, delayed reward and chooses
this alternative even if the smaller, more immediate rewafd is constantly
available, then the assumption that the smaller, more immediate reward
becomes more attractive over time would not be supportéd. On ﬁhe other
hand, if the subject avoids the choice which allows both alternatives to
be simultaneously available and picks the alternative which -only permits
a larger,.delayed_alternative, then Ainslie's model would be supported.

Rachlin and Green (1972) made a detailed study of pigeons' ability

to learn a self-control response. They were given a choice of two keys
to peck: (1) if the 25th peck fell on one key, there occurred a delay

of T seconds followed by two choices: (a) an immediate access to food

for 2 seconds, or (b) 4 seconds delay followed by 4 seconds of food
access; or (2) if the 25th peck fell on the other key, the same delay T

‘'was followed by presentation of a second key, a peck on which led to a
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4-second delay followed by 4 seconds of food access. They found that
as the interval before the later key(s) was increased inlsteps from .5
~to 16 seconds, three of the five siibjects greatly increased their
preferenceé for the second key. When the intervél was decreased,
peéking on the first key again rose to its initial level. The most -
important conclusions from this study are: (1) preferences for the

two rewards reversed with reversal in value; and (2) subjects learned
to avoid the choice that led to both the rewards when the larger, later
delayed reward was viewed as more valuable. Together these resglts
support Ainslie's model.

Ainslie (1974) expanded on this research. He felt that Rachlin and
Green's (1972) resea?ch was not convincing because the 25 pecks that led
to either terminal link took longer than the longest delay which they
might choose. That is, to obtain the "immediate reinforcement" they
would have to start pecking long before the reward was available.
Ainslie was concerned as well about the possible effects of chaining such
long delays (Logan & Spaniér, 1970). To handle these problems, he éet
up é similar experiment which required only one peck to achieve either
the commitment alternative or the choice that resulted in both keys
leading to the immediate and delayed rewards. Reinforcement in the
terminal link was on a CRF schedule. Further, he designed three control -
conditiéns that eliminated the possibilities that: (1) the pecking
behavior was specific to the color of the cue lights; (2) the effect
was unrelated to the difference in the sizes of the rewards; and (3) the

pigeons would choose the longer, larger reward 1f the smaller, immediate
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feward was also available at the same time. His results were similar
to Rachlin and Green's providing further support for his model. As
well, negative results from his control conditions indicated that these
results were not simply artifacts of the experimental design.

.Mazur and Logue (1978) studied the effects of reinforcement
history on animal behavior using a self-control schedule. They concluded
that the self-control response of picking the precommitment alternative
is not solely determined by the matching relationship but also is
affected by the subject's prior experience with reinforcers in the
experimental situation. They also point out, as do many other researchers
in this area, that while some animals conform quite well to the predictions
of Ainslie's ﬁbdel, many animals behave in entirely unpredictable ways.
That is, individual differences appear to have important effects on
self-control behavior.

Despite thése problems, the few studies available on animal behavior
in self-imposed delay situations support Ainslie's model of self-control
and confirm to some extent the importance of external variables like
magnitude and delay of reinforcement. Unfortunately, there are no studies
in this area using human subjects and therefore generalizations to humans

would again be risky,

Conclusion. Behavioral models for both the externally and self-
imposed delay paradigms of self-control have recelved a reasonable
- amount of support. In both,the predominant controlling variables were

found to be the magnitude and delay of reinforcement. Other variables
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have also been shown by operant research to affect self-control behavior.
They are: prior experience with the contingencies (Mazur & Logue, 1978);

individualvdifferences (Mazur & Logue, 1978); probability of reinforcement

(Mischel & Grusec, 1967); schedules of reinforcement (Gibbon, 1977); time
to reinforcement estimation effects (Gibbon, 1977); the absolute delay

lengths to both rewards (Navarick & Fantino, 1976; Williams & Fantino,

1978); and presence of cues for either alternative (Navarick & Fantino,

1976).

 One of the obvious problems with making generalizations from the
behavioral model is the fact that very few studies have used human
subjects and most of these have used children. Furthermore, only small
rewards and short delay times have been used. 1In addition fo problems
limiting the generality of the behavioral approach, it was also found
that a number of other variables affected the subject's self-control
behavior, ‘Tﬁus, while there is good support for the behavioral explan—

ation, it does not appear to be either complete or sufficient.

Personality Models of Self-Control

-

Personality models are based on the assumption that cross—situational
consistency exists in behavior as a result of pervasive underlying mental

structures or inferred dispositions. Usually individual differences in

behavior are viewed as signs of these structures. Trait and psychodynamic
theories both fall into this general category and researchers representing

both points of view have attempted to explain individual differences in
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self-control. Shybut (1968), Mischel (196la, 1961b, 1961c), and
Mischel and Metzner (1962) have fo;nd evidence supporting the
psychodynamic‘approach. These studies related various measures of
"ego-strength to a subject's ability to delay gratification, using
externally imposed delay paradigms of self-control.

Another approach to self-control assumes that impulsivity is

linked to a cognitive inability to plan and organize in an orderly,
unhurried fashion (Shapiro, 1965; Kagan, Bosman, Day, Albert, &
Phillips, 1964). Reviews by Riddle and Roberts (1977) and Block,
Block, and Harrington (1974) conclude that children judged impulsive
on an externally imposed, delay paradigm or other measures also
aépear to do more poorly on cognitive impulsivity measures.

The present study will focus on the large amount of research
using Rotter's (1966) internal/external locus of control cohstruct as
a measure of impulsiveness even though Rotter does not viéw his

construct in the usual personality sense. Rather,

the basic formulation of the social learning theory states

that one of the major predictors of behavior is the subject's
expectancy of outcome of his behavior in a given situation.

One might refer to such expectancies as self-concepts or say

that a person's conception of himself in a given situation

is a major determiner of his behavior. In this sense, every

time we mention the word expectancy, since expectancy always
deals with a person's expectancy of the outcome of his own
behavior, one might put in parentheses self-concept. (p. 239-240).
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Prociuk (note 1) provides a very clear summary of the meaning of

the internal/external locus of control construct as it has evolved

over time. It is based on the global concept of freedom of movement

which is defined as the:

mean expectancy of obtaining positive satisfactions as a
result of related behaviors directed toward obtaining a
group of functionally related reinforcements....The mean
expectancy for obtaining positive reinforcements is a
function of a combination of specific and generalized
expectancies....Specific expectancies involve distinct
experiences and situational judgments of the likelihood
of attaining a reinforcement in a particular situation.
In contrast, generalized expectancies are developed from
long time experiences with similar behavior-reinforcement
sequences, i.e., the individual generalizes from the past
experiences in similar situations. (p. 20-21)

The internal/external locus of control construct is one way to

explicitly conceptualize these general expectancies.

The internal-external locus of control construct specifies
-the location of those causal forces a person believes as
being responsible for his reinforcements. Such causal
forces can be derived from one's own personality, i.e.,

the potential to respond to a particular social environment
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in a given manner (Rotter, 1967), or from the situation
in which one finds oneself. As stated by Rotter (1966),
the means by which an individqal's personality influences
an expectancy for success or positive reinforcements are
within or beyond his control. A person who has a
generalized expectancy that reinforcements are contingent
upon his own ability, effort, or capacity is described

as an internal. A person described as an external
perceives reinforcements as under the control of powerful
others, luck, chance, or fate. (p. 21)

There have been a large number of studies, bodks, and reviews
analysing the meaning of the construct and using it to predict a
wide variety of behaviors (Joe, 1971; Lefcourt, 1971, 1976; Phares,
1973, 1976). The most widely used measure of this construct is
Rotter's (1966) I-E scale. However, there are af least eight other
scales currently in use (Lefcourt, 1976). When Rotter's scale was
factor analysed, it was shown to be composed of two stable
factors (Prociuk, Note 1; Reid and Ware, 1976). The two factors aré
usually labelled Fatalism which concerns "the respondent's inclination
to assign greater or lesser importance to ability and hard work than
to luck as influences which determine personally relevant outcomes"
(Mirels, 1970, p. 277), and Social Political Control "which refers to

the respondent’'s acceptance or rejection of the idea that a citizen
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can exert some control over political and world affairs" (Mirels, 1970,
p- 228).

A considefable number of researchers have assumed that internals
would be more able to delay gratification than externals reasoning
that internals are more accustomed to engaging in and executing long
term plans than externals. The activity of planﬁing and working for
long term goals is assumed to correlate with the belief of internals
that they can control the outcome of their activity. Externals on the
other hand do not attempt to delay gratification because they see long
term plans as fraught with uncertainty (Phares, 1976). Thus, a
correlation is expected between the locus of control measure and the
ability to delay gratification.

Reld and Ware (1974) question the validity of the I-E scale to
account for all individual differences in self-contrel. They maintain
that there is a difference between personal control over one's environ-
meﬁt and over éneself. They maintain it is conceptually possible for a
person to be an internal and still rate themselves as haQing poor
self-control. To study this possibility, Reid and Ware designed an
additional eight items that they added to the traditional items of tﬁe
I-E scale. These additional items asked questions like '"Do you believe
either: A. People cannot always hold back their desires; or B. People

can usually control their impulses.”

When they factor analyzed the
responses of a large number of people who responded to the combined scale,

they found that the additional seclf-control questions emerged as a

distinct factor. They concluded that the "belief In self-control appears
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to differ from both belief in chance determinants of one's outcomes
and egpectations of control by social-political forces in society"

(p. 140). 1If their factor is included in the I-E scale, it might be
expected that there would be an increase in the scale's predictiveness
if, indeed, their factor represents additional information about a

person's disposition to be self-controlled.

Personality research using the externally-imposed, delay paradigm.
This paradigm has been used about as frequently as the self-imposed, |
delay paradigm in personality research. In this paradigm, a subject's
responses on an I-E scale are correlated with his choices between two
reward alternatives. The initiai research in this area was doﬁe by
Bailer (1960). He correlated an adapted I-E measure and three delay
of gratification tests. Among other things, he asked children to
decide whether they would rather have an automobile immediately or an
automobile and a million dollars a year from now. Then he gave them a
choice between a small piece of candy immediately or a larger piece a
dqy later. Finally, he gave them a choice between one penny now or ten
pennies the next day. He factor analyzed the relationship between
chronblogical age, mental age, locus of control; and performance on the
delay of gratification tests. He found that there was a bipolar
personality dimension with individuals at one end who tend to perceive
events as internally controlled who can delay gratification and

individuals at the other end who tend to perceive the outcome of events
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as externally controlled who can delay gratification. His results
suggested that this effect was independent of age.

Walls'and Smith (1970) using disadvantaged and nondisadvantaged

children found a low but significant correlation between locus of
control as measured by Bailer's scale, and the ability to delay

gratification. They also found that the tendency of intefnally

controlled subjects to delay is correlated with their accuracy of time

interval judgments and their level of social responsibility.

Erickson and Roberts (1971) provided a more convincing display
of the relationship between the I-E score and the ability to delay
gratification. They offered incarcerated adolescents a choice between
earlier release or attending a public school program off the reformatory
grounds but remaining at the reformatory for a longer period of time.
All the boﬁs were then asked why they made their choices. Their answers
were classified as internal, exferﬁal, or neutral. Only one (5%) internal
attribution was made among nondelayers iﬁ comparison to 8 (40%) from
among those choosing the public school program. Erickson and Robert's

results suggested that those who perceived the environment as under their

control were more likely to delay gratification,
Miller (1978) suggested a potential problem with previous personality

research using an externally-imposed delay paradigm. He maintains that

the reward situations used better fit the definition for the self-imposed
delay paradigm because in nearly every case the smaller reward was

offered immediately. He feels that both reward alternatives must be
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delayed some period of time before the choices accurately represent
the externally-imposed delay paradigm. When he tested children's
responses to equivalent reward choices in both the self-imposed and
externally—imposed delay paradigms hé found results supporting his
concern. Internals expressed greater frustration than externals
about waiting in the externally-imposed delay situation; He found
the reverse effect for the self-imposed delay paradigm. He assumed
that the greater the level of frustration the less willing subjects
would be to wait. He did not test this assumption difectly and so
it is not clear at this point that in a 'true' externally-imposed
delay paradigm internals would be more impulsive than externals.

Together these studies support the conclusion that the generalized
expégtancy of reinforcement as measured by various I-E scales is
predictive of a subject's choice of the delayed or immediate reward.
However, recent literature (e.g., Mischel, 1973) indicates that often
the predictiveness of global traits is very dependent upon other
situational information.\

Mischel and Staub (1965) took a slightly different approach to
this problem. They had chiidren do self-ratings of their ability to
perform academically relative to their peers. Théy predicted that
generalized expectancies for success would be most salient when subjects
had no information about how well they did on a task instrumental to
achieving the delayed reward. These same global expectancies would be

least important when the subjects had prior information about their
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success on a task instrqmental to achieving the delay and reward. Results
bore out their expectations. Global expectancies correlated significantly
with choice only when subjects had no other information.

Anopher variable that has been shown to have situational effects
is trust. Zytkoskee, Strickland, and Watson (1971) have shown that
the less trustworthy the person who controls the rewards, the less
likely a subject is to choose the delayed reward no matter what their
I-E score.

In conclusion, knowledge of whether or not a person is an internal
or an external does appear to improve our ability to predict their
reward choice in an externally imposed paradigm. That is, externals
are more likely to choose the immediate reward while internals are more
likely to choose the delayed reward. It has also been shown that
specific situational information will under certain circumstances reduce
the>correlation between the I-E score and choice. Thus, very careful
consideration must be given to the situational aspects of an experimental
design when studying the relationship between I-E scoreé and reward

choice.

Personality research using the self-imposed delay paradigm. Two

kinds of studies occur using this paradigm. A few studies have attempted
to correlate i—E measures directly with.both the presence or absence of
self-control behaviors and the success or failure of various self-control
treatment packages used to change naturally écpurring self-control

problems such as smoking, drug addiction, obesity, and alcoholism.
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v Straits and Seechrest (1963) found that smokers were more chance
oriented. James, Woodruff, and Werner (1965) found that smokers who
quit were more internal than those who did not. Rutner (Note 2),
however, found no such relationship for subjects who were more success-—

ful in reducing smoking versus those who weren't. Balch and Ross

(1975) found significant correlations between being an internal and both

completion and success in a weight reduction program. Inconsistent
results have been found for the problems of opiate addiction and
alcoholism. Results indicate that both addicts and alcoholics are
more frequently found to' be internals in comparison wiﬁh a nonaddict
population (Berzins & Ross, 1973; Goss & Morosko, 1970). Berzins and
Ross suggest that such a result is quite understandable since both
alcoholics and addicts are very successful at controlling their
environment through the use of drugs. In general,.it appears that
while there is some support for the validity of the I-E measure in
these situations, there is very little research in this area. Drawing
strong conclusions about the applicability of the I-E measﬁre would
be uﬁwise at this time.

Using this paradigm a few attempts have been made to relate the
factor structure bf the I-E scale to ability for'self—control. Balch
and Ross (1975) found that while there was a.significant correiation
between the overall I-E score and completion of a weight reduction

program, neither of the two factors (Fatalism and Social-Political

Control) were significantly corrclated with completion of the program. . .
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Berzins and Ross (1973) found significant correlations between both
factors and opiate addiction. These two studies appear to constitute

the sum total of the research analysing the relationship bétween these

two identified factors and self-control. Reid and Ware's (1974)
approach has yet to be used in self-control research.

The second approach to studying self-control behavior in this

paradigm is best exemplified by Mischel and his coworkers. Mischel

(1968) argued that individuals tcnd to be highly discriminative in
their social behavior and that puréonality measures.are not likely to
be predictive of behavior unless the relevant situational constraints
are taken into account.. Mischel, Zeiss, and Zeiss (1974) tested this
notion for self-control behavior in preschool children using their

own I-E measure. They assumed that "beliefs concerning controi over
outcomes should be most salient when the situation is structured as

one in Which the outcomes are contingent upon the subject's performance.
Under such conditions, internal subjects aré likely to_work harder or
longer...than external subjects for the delayed but more desirable

contingent outcomes" (p. 267). They found with these situational

constraints that subjects' scores on their I-E measure correlated
between .34 and .66 with subjects' ability to delay gratification.

However, if they did not require the subjects to complete a task instru-

mental to achieving the delayed reward then the correlations fell to near
zero levels. They concluded that individual differences in locus of
control were important in predicting self-control behavior but only

when subjects were required to complete a task instrumental in achieving



35

it.
Overall, the personality research using the self-imposed paradigm

does provide some support for the eontention that individual differences

in locus of control are predictive of an individual's ability to delay
gratification. However, it appears that again specific situational

occurrences operate to increase or decrease these correlations.

Conclusions. Three separate lines of research relating personality

variables to self-control behaviors have been developed, but Rotter's
approach has received the most attention. There appears to be a reason-
able amount of support for his approach, but at present its generality
is limited in a number of ways. In the externally-imposed delay |
paradigm, nearly all of the research has been confined to children as
subjects and small delays and magnitudes for the reward choices. Thus,
little knowledge exists using an adult population and larger, more
realistic reward alternatives, Similar limitations exist for research
using the self—imposed delay paradigm. Furthermore, various situational

variables affect magnitudes of correlations between delay of gratification

and locus of control. Finally, no research has attempted to correlate
responses to Reid and Ware's (1974) scale with the ability to delay.

Overall, there appears to be support for the usefulness of the locus

of control dimension in predicting self-control behavior but such a
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conclusion must be tempered with the realization that many aspects
have yet to be studied, and the size of the correlations has not been

great.

Cognitive Models of Self-Control

According to Mahoney (1977) there appears to be a cogﬁitive
revolution occurring in psychology. Mahoney states, "Within any given
sub~specialty, one can readily detect the impact on theory and research
of central mediating processes and cognitive-symbolic mechanisms" (p. 5).
Mahoney seates that the cognitive approach has the following characteris~

tics:

1. The human organism responds primarily to cognitive
representations of its environment rather than to
those environments per se.

2. The cognitive representations are functionally
related to the processesuand parameters of learning.

3. Most learning is cognitively mediated.
4. Thoughts, feelings, and behaviors are causally

interactive. (pp. 7-8)

While cognitive representations are seen as causally important,
they are not seen as the primary determinants of behavior. Rather

"the person continually influences the 'situations' of his life as well
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as being affected by them in a mutual, organic, two-way interaction.
These interactions affect not only the person's reactiqhs to

conditions but also his active seléction.and modification of conditions
through his own cognitions and plans' (Mischel, 1973, p. 278).

While it is clear that this perspective emphasizes mediational
processes as determinants of behavior, it remains difficult to specify
what exactly mediational approaches are. Mahoney (1974) discusses a
number of approaches by various authors and each predictably emphasizes
and defines mediational processés in different ways (e.g.,

Bandura, 1978, 1977; Hommes, 1965; Kanfer & Karoly, 1972; Meichenbaum,
1977) when considering a cognitive approach to self-control. Perhaps
the most thorough and developed cognitive approach is provided by
Mischel. Beginning in 1958, he has studied this area from a number of
perspectives. Mischel (1974) reviewed a number of studies of the
cognitive effects of self-control. He concluded that in general
self-control is not a "unitary intrapsychic moral agency iike the
super—égo, nor a unitary trait entity of comnscience or bonesty..."

(p. 256), rather, he "...has come to emphasize the relative specificity
of the components of self-control behavior and hence the importance of
the cognitive and situational variables that influence them and interact
with person variables" (p. 257). Mischel (1973) proposed five cognitiﬁe
variables that he considers of importance in most human behavior,

including self-control. They are:
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1. Construction competencies: Ability to construct
particular cognitions and.behaviors....Refers to
what subjects know and can do.

2. Encoding strategies and personal constructs:
Units for categorizing events and for self-
description.

3. Behavior-outcome and stimulus-outcome expectancies
in particular situations.

4. Subjective stimulus values: Motivating and arousing
stimuli, incentives, and aversions.

5. Self-regulatory plans: Rules and self-reactions for

performance and for organization of complex behavioral
sequences. (p. 275)

The remainder of this section will focus primarily on results based

on the research of Mischel and his.co—workers showing the effects of

various cognitive mechanisms on self-~control behavior.

Cognitive research using the self-imposed delay paradigm. Early

support for Mischel's cognitive emphasis came from a series of studies
on the effects of modeled standards of self-reward (e.g., Bandura &
Mischel, 1965; Mischel & Grusec, 1966). Essentially, it was found
thaﬁ subjects who saw different levels of modeled standards ofbself—
reward would adopt them even though they could get much higher rates

of reward by simply ignoring the modeled standards.
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Later research focused on various self-instructional techniques
which were designed to study how ideation might directly affect
self-control.

How does ideation affect action? How does ideation help

the individual free himself from stimulus control--i.e.,

to generate and maintain difficult behaviors even when

environmental presses make such reactions especially hard and

difficult? Obviously such a question requires us to
understand what is occurring in the "black box" of the
organism, and that is exactly what I want to do. (Mischel,

1974, p. 263).

Mischel and his co-workers began by analysing the effects of
attention on self-control behavior. They dinitially thought any
procedure that helped the subject attend to either the delayed or
immediate reward would improve self-control. Thus, they created
instructions that helped the subject attend to the rewards and make
them more vivid imaginally. Mischel and Ebbesen (1970) found that
attention to the real rewards, delayed or immediately decreased the
waiting ability of the subjects. Thus, if either or both the delayed
or immediate rewards were physically present, self-control was poor.
If both were physically absent, then self-control was much better.
It appeared from ad hoc observations that those subjects who were

most successful at delaying their choices were most successful at

distracting themselves. Contrary to the expectations of the researchers,
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when attention was focussed on the more preferred delayed reward by
making it physically present, the subject was less able to delay.

Based on these results, Mischél, Ebbesen, and Zeiss (1972)
hypothesized that voluntary delay of reward should be ehhanced by any
overt or covert activities that serve as distractors from the rewards.
To test this idea, they asked children to think about fun things, the
rewards, or nothing; with the rewards either physically present or
absent. They found that thinking about fun things enhanced delay in
both conditions, thinking about the rewards reduced their ability to
delay, and not thinking of anything resulted in delays that fell
between the other two.

Mischel and Moore (1973) studied the effects of symbolically
presented rewards on self-control by presenting the rewards as pictures
on a screen. There were four conditions: (1) a slide of the relevant
rewards; (2) a slide of some irrelevant rewards; (3) an illuminated
blank screen; and (4) nothing. In this experiment, children waited
‘longest in the first condition and least in the fourth condition.

Such results appear contradictory to earlier studies. That is,
physical presence of the actual rewards decreases ability to delay

while symbolic presence of the actual rewards increases delay

times.

Moore, Mischel, and Zeiss (1976) investigated this problem further
by asking children to mentally transform a picture of the rewards into
- the real thing and vice versa. As well, they aéked them to pretend to

.see either a real reward or a picture of a reward when there was no
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reward stimuli actually present. Finally, they asked'sﬁbjects to
attend to either the picture of the rewards or the actual rewards.
The results clearly demonstrated that all instructions that required
the subjects to imagine the rewards as real produced decreased
waiting compared to when subjects were required to pretend the

real rewards were pictures. "In sum, the overall results offered
stroné suppdrt for the contention that the effects of a particular
.reward stimulus on children's Waitiﬁg behavior may be dramatically
and predictably altered by the manner in which fhe child construes
that stimulus. Consistently, the cognitive representations outweigh
the effects of the actual stimulus facing the child" (p. 422). Their
explanation for these results is based on their supposition that a

reward "

stimulus may have motivational (consummatory, arousal) and
informational (cue) functions. The actual reward stimuli probably
tend to motivate or instigate a consummatory response, whereas a
picture of the rewards simply reminds the subject of the contingent
goal without being so real as to arouse a consummatory response"
(p. 422).

Mischel and Baker (1975) further investigated this theory by
instructing children to focus on the consummatory or nonconsummatory
qualities of relevant immediate, delayed and irrelevant rewards. The
results indicated that the subjects who focussed on the consummatory

aspects of the relevant rewards were less able to delay than those who

focussed on the nonconsummatory aspects of the same rewards. No effect
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was found when subjects focussed in either way on the irrelevant rewards.
Thus, further support is found for Mischel's contention that subjects
respond to the cognitive representations of the rewards and not just to
the physical characteristics of the rewards.

Mischel's contention that cognitive mediational processes are
important to self-control behavior in thé self—imposed,'reward paradigm
is supported. Unfortunately, his research is limited by the fact that
all subjects were children and reward magnitudes and delays were very
small. Usually the delay intervals were, at most, 20 minutesrand reward
sizes were alternatives like one or two pretzels., It would be very
interesting to see if these findings could be extended to an adult

population when the rewards and delays involved were much larger.

Cognitive research using the externally imposed delay paradigm.

Few studies have examined the effects of cognitive variables using the
externally-imposed delay paradigm. Schwartz and Pollack (1977) and
Schwartz (1974) found that when children's moods were manipulated by
instructing them to focus on sad or happy thoughts, their choices
between an immediate and delayed rewvard were greatly affected. That is,
when subjects had been instructed to imagine happy thoughts, they were
more likely to choose a delayed rewardvthan if they héd been asked to
think sad thoughts.

iAnother approach can be found in the work of Miller and Karniol

(1976a, 1976b). These investigators presume that attention to the rewards

in the self-imposed delay situation will have different effectges
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delaying ability than in the externally-imposed delay situation.. They
contend that focussing attention on the consummatory aspects of the
choices in the externally-imposed delay situation will result in
individuals making fewer impulsive choices rather than more. They
base this conclusion on the follqwing reasoning. They assuﬁevthat
waiting for a reward is frustrating and the more frustrated an individual
is the ﬁore likely he is to make an impulsive choice. However, if an
individual has no alternative but to endure the delay for the preferred
reward, frustration "is greatly abated if the individuais believe their
waiting is a means to an end and if they have a vi&id image of what

that end is" (p. 311). They tested their hypothesis with young children
using the same rewards and delay intervals as Mischel and his co-workers.
They found that children in the self-imposed delay situation spent more
time in reward-irrelevant activities while children in'the externally~
imposed delay situation spent more time in reward—relevanf activities.
They were able to relate their findings to the levels of frustration
subjects exﬁerienced.

What little research that does exist for this paradigm, continues
to support Mischel's hypothesis that cognitive mediational mechanisms
affect how a subject will react to rewards and make choices. However,
the research in this paradigm indicates that at least ohe cognitive
manipulation may have an opposite effect to that expected in the self-

imposed delay paradigm.
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Conclusions. Mischel's belief that cognitive variables are
important in self-control appears to be supported at least for children
in both the self-imposed and extermally-imposed delay of reward
paradigms. However, it is not clear exactly what are the mechanisms
underlying these effecta. Mischel and co-workers emphasize the
distracting qualities of their cognitive manipulations while Miller
and Karniol (1976a, 1976b) prefer a frustration relief abproach. It
may be that both explanations have some validity depending on the
para&igm used. In either case, it is important to note that in the
self-imposed delay situation attention to the reward relevant
characteristics tends to result in subjects choosing the more immediate
reward while in the externally-imposed delay situation the opposite
occurs., It would be of considerable interest to see if these results
could be extended to an adult population using larger delays and

magnitudes of reward.

Summary and Statment of Hypotheses

It is clear from this review that each of the three models has
received some support. The behaviorist contention that self-control
behaviors are largely affected by éxternal variables such as magnitude
and delay of reward alternatives is supported in both self-imposed and
externally imposed delay paradigms. However, it is also clear that
these variables do not affect behavior in a uniform manner, suggesting

the importance of other varilables.
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The personality theorists reviewed, maintained that differences
in impulsivness were due to individual differences in their generalized
expectancies of success. While there is support for this view in both
the self- énd externally-imposed delay paradigms, it was a;so noted
that these personality measures were situationally sensitive. That is,
situational variables like trust or task difficulty often were as much as
or more predictive of a subject's choice in a self-control situation
than the personality measure.

Cognitive models were also supported but primarily in the self-
imposed delay paradigm. It was found that the way a subject thought
about a reward stimulus affected his self-control behavior. For example,
in the self-imposed delay paradigm, if a subject focussed on the
consummatory aspects of the rewards, he was less able to resist taking
.the immediate reward than if he focussed on the nonconsummatory aspects
of the reward.

All of the studies supportive of the three models reviewed had some
serious shortcomings. Nearly all of them used either animals or young
children as subjects. As a consequence, little can be said with confidence
about the behavior of adult humans in similar circumstances. Furthermore,
each approach appears to have isolated itself from the others; there is no way
to estimate the relative importance of each model in determining self-
control behavior.

This stﬁdy>seeks to rectify some of these weaknesses. Adult

human subjects will be used, and variables from all three models will
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be combined so that an estimate of their relative effectivéness will
be possible.

It is apparent from an analysis of the literature that two
paradigms can be used. The present study will use the externally-
imposed delay paradigm because it is methodologically simpler to use
than the self-imposed delay paradigm. Alternatives presented to the
subjects can be controlled more precisely because the experimenter
controls all parameters of delay and reward. Furthermore, at least
one study using adult subjects (Mischel, Grusec, and Masters, 1969)
has provided some information about the range of reward choices which

may be suitable for this population.

Behavioral hypotheses. The behavioral model assumes that both

delay and magnitude of the reward alternatives determine choice. By
using the métching law, it is possible to generate systematically any
number of reward alternatives with fixed relative value. Thus, five
levels of relative reward value were selected first, where the larger
reward alternative was: (1) almost twice the value of the smaller;
(2) one and a half times the value of the smaller; (3) equal to the

value of the smaller; (4) half the value of the smallef; and (5) of no

value compared with the smaller. It was expected that if the behavioral
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model was effective, then a»rating of the relative valﬁes of these
choices and actual choices would be very similar to that predicted by
the matching law. g

According to the matching law, given a fixed relative reward
value of two alternatives, choices with different delay levels and
different'reward sizes should all appear equivalent to the subject.

. The importance of these two assumptions is that they are directly
derived from Rachlin's (1971) matching law and should hold true if
this law is indeed valid. A violation of either of these two
assuﬁptions or the expectation that a subjéct's choices are determined
by relative reward value would undermine the strength of the behavioral

point of view as represented by the matching law.

Personality hypotheses. The personality theorists reviewed state
that choice in the externally-imposed delay paradigm is determined by |
the subject's global expectancy of success as ﬁeasured by the I~E scale.
It is believed that internals are more likely to choose the delayed
reward while externals are more likely to choose the immediate reward.
Thus, a significant correlation would be expected between choices and
scores on the scale. If, as Reid and Ware maintain, responses to their
selfjcontrol dimension provide additional, independént information
concerning the disposition to self-control then the combined score for
both the locus of control and self-control dimensions should result in even

strohger predictions of self-control behavior.
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The present study was designed to minimize the effects of trust
in the experimenter; other limitations made it impossible to compare
the relative effects on the magnitude of correlation of passive waiting
versus having to complete a task instrumental to achieving the delayed
reward. Only the passive waiting paradigm was used because it was
aﬁticipated that the additional self-control dimension would not be

affected by passive or instrumental walting.

Cognitive hypotheses. The cognitive theorists discussed assume

that reward choice is controlled by the way a subject perceives the
rewards. Thus, in the self-imposed delay paradigm, if a subject focusses
his attention on the consummatory aspects of the reward he is more likely
to cﬁoose an immediate reward than if his focus were neutral. The opposite
is expected if an externally-imposed delay of reward paradigm is used.
Therefore, subjects in the present study were given twobsets of verbal,
self;instructions designed to produce either a consummatory focus or a
neutral focus. These instructions ﬁarallel those used by Mischel and
Baker (1975), which emphasized qualities of the rewards that had to do
with the pleasure and enjoyment. In thevpresent study subjects were
asked to focus on the pleasurable aspects of various objects they could
buy with the money they would receive. Subjects were encouraged to keep
these instructions in mind while they made their choices, and to further

enhance the salience of the instructions a set of visual cues (pictures
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of a variety of suitable rewards) were present throughout the experiment.
Subjects were questioned at the end of the experiment to see how they

reacted to the instructions as a check on the effectiveness of the

instructions.

A Brief Summary of the Experimental Hypotheses.

The experimental hypotheses of the present study were:

1. Subjects' choices between énd ratings of reward alternatives
would be systematically related to the relative reward value of the
alternatives.

2. Subjects' choices would be independent of the absolute reward
sizes as long as the relative reward values of the élterﬂatives were
constant.

3. Sﬁbjects' choices would be independent of the absolute sizes
of the delays as iong as the reward values of the alternatives were
constant.

4. Subjects' choices would correlate with their scores on the

I-E scale; internals would be less likely. to choose the immediate
reward while externals would be more likely to choose it and less likely
to choose a delayed reward.

5. Reid and Ware's self-control factor as measured by their

scale would be predictive of subjects' choices, with high scores on
this factor more frequently choosing the delayed alternative and low

scorers the immediate alternative.
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6. Reid and Ware's self-control factor would be orthogonal to
the other two traditional factors of the I-E scale.

7. Subjects who received verbal self-instructions to focus on
the consummatory aspects of the rewards would be more 1ikel§ to make
the more immediate chpice while those who received neutral instructions

would be less likely to choose the immediate reward.
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CHAPTER II

Method
Subjects

Two hundred grade X to XII high school students (101 males, 99
females) were used in the present investigation. Ages ranged from 15
years to 26 years with a mean age of 17.12 years. All subjects were
recruited using an advertisement offering $1 to $10 for one-half hour's

work. No experimental credit was given for participation.

Design

One hundred and twenty participated in all phasés of the experiment
and were randomly assigned to treatment levels. .The effects of cognitive
instructioné, reward size, relative reward value, and delay on preferences
for delayed ér immediate rewards were tested using an orthogonal, fixed
effects, repeated measures design with two between factors and two within
factors. Both the within and between factors were compiétely crossed.

The two between factors were designated Reward Size and CognitiVé
Instructions. The Reward Size factor had two levels: $10 and $1, or
$10 and $5. The Cognitive Instructions factor had two kinds of verbal,
self—instructiéns: control and consummatory. When these two factors
were completely crossed, a total of four different treatment combinations

resulted.
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The two within factors were Delay and Relative Reward Value. The
Delay factor had four levels of delay to the larger, later reward:

2, 12, 20 and 50 weeks. The Value:factor had five levels of relative
reward value (larger versus smaller reward): almost no value, half as
large, eqdally large, one and one-half timés as large, and almost twice
as large. When the two within factors were crossed, a total of 20
treatment conditions resulted.

If a subject was randomly assigned to the $10 and $5 Reward Size
level and either one of the Cognitive Instructions, then he received as
part of the experimental treatment 20 questions which combiﬁed all of
the levels of Delay and Relative Reward Valuevfor this Reward level
(see Appendix 2). 1If, on the other hand, a subject was randomly
assigned to rewards $10 versus $1 and either one of the cognitive
instructions, he received a different 20 questions which combined all the
levels of Delay and Relative Reward Value for this Reward Size level (see
Appendix 3). The order of presentation of the questions was randomized;
thus, no attempt was made to assess effects due to order. Mischel,
Grusec, and Masters (1969) failed to find order effects in a similar
study. ' Moreover, even the simplest attempt to detect order effects would
have required twice the sample size, which would have proved'financially

prohibitive.
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Dependent Measures

Three dependent measures werelused. First was a rating (on a
scale from 0 to 10) of the value éﬁbjects assigned to each of the
20 choices, This permitted determination of whether or not subjects’
valuations of reward alternatives followed the matching law.

The second measure was the actual cholce they made between the
more immediate and delayed reward. Information from this measure
provided the answers to two questions: (1) Do .the proportions of
rewards chosen follow the matching law predictions? and (2) Do
subjects actually choose the rewards they value most? Answers to the
second question are important because it is conceivable that even
though a subject views the larger, later reward as'more_valuable,
he may not choose it.

The third measure was a rating (on a scale of 0 to 10) of how
certain subjects were of their choices. When a subject is faced
with a choice which overwhelmingly favours one of the rewards the
subject would be expected to experience no hesitation in taking it.
However, when the two alternatives were perceived as having equal

Valqe subjects would be expected to be less certain of their choices.

Covariate Measures

Four covariate measures were used. The first and foremost was

Reid and Ware's (1974) I-E scale. It was assumed that if their
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measure of locus of éontrol and self-control is cross—sitﬁationally
important, it would predict to some degree a subject's reward choices
regardless of the experimental treatments. This assump;ion was

tested by correlating subjects' scores on individual and'éombined
subscales with their choices and ratings of reward value.‘

Three other possible covariates subject's age, sex and the
amount of money the subject had to spend on personal pleasures during
the month he or she participated in the experiment were also correlaﬁed
with the subject's choices and self-reported value statements. Prior
research has indicated that neither sex (Mischel & Metzner, 1962) nor
the amount of money a subject has to spend on persbnal needs (Shybut,
1968) correlates with self-control behavior, but age has beén shown
to correlate with self-control behavior in children (Mischel & Metzner,

1962).

- Procedure -

Subjécts were run one at a time in a small room prepared for the
experiment. The room contained two desks and chairs, one each for the
subject and experimenter. The experimenter was present throughout the
experiment.

Subjects were advised at the outset that their participation was
voluntary and that they were free to leave at any time without penalty.

Then each subject was given the Personal Inventory Questionnaire (see
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Appendix 4) which consisted of Reid and Ware's (1974) I-E scale and

four biographical questions. It was explained that their answers

would help the experimenter to understand some of the processes people

use when they make choices. The qiestionnaire was administered first,

to minimize expectancy effects.
To assure an adequate number of subjects for factor analysis
of responses to the I-E scale, an additional 80 subjects were asked
to complete only the Personal Inventory Questionnaire. These subjects

were paid $1 for their efforts and nothing further was required of them.

When the rest of the subjects had completed this questionnairé, it
was replaced with one of the two Values Questionnaires (see Appendices
2 and 3) depending upon random assignment. Then the experimenter
placed a blank cheque in front of the subject and filled it out except
for the amount and the date. The partially completed cheque was left in
front of the subject. This procedure was designed to convince subjects
that they would acthally receive one of the rewards the& chose, thus
encouraging them to answer the questions as honestly as possible and to
trust the experimenter to deliver.

Next, one of two sets of two 36" x 28" boards were placed in front

of them. In the cognitive control condition, both boards were covered
with plain white cardboard. For subjects in the consummatory condition,

the boards were covered with pictures of items that could be purchased

for $1 or $10. These boards were left up until the end of the experiment.
Their presence was intended to serve as a constant reminder of the

cognitive instructions they had received. |
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Finally, a tape recbrder was placed beside the subject and the
subjects were told that what they were to do next would be explained
by the taped instructions that they were to listen to.

All subjects assigned to reward size $10 versus $5 received

the following taped instructions:

In the questionnaire on the table in front of you, there
are a number of different questions involving choices
between $10 and $5 at differcent times.

If the subject was also in the cognitive control condition,

.additional taped instructions folloWed:

Now I would like you to read the instructions on the first
page of the questionnaire. Once you have read these
instructions, turn the page and begin answering the questions.
If you are not completely clear about what you are being
asked to do please ask for clarification.

If the subject was assigned to the cognitive consummatory

condition, the additional taped instructions were:

Before you read the questionnaire, I would like you to spend
a little time thinking about some of the things you would
like to buy with $10 and $5. TFor example, you might decide
to purchase a record or a dinmer with the $10 or go to a
movie with the $5. On the boards in front of you there are




a variety of things that you might purchase with §$10

and $5. These are just examples, you do not have to

buy any of these items with the money you will earn

in this experiment. They are simply visual aids to

help you think of what you might buy. Now I would like
you to look at these different items and choose one you
would spend $5 on and one you would spend $10 on. If
none of the items on the board appeals to you, think

up two other things you would like to buy for $10 and §5.
Tell me when you have made you choices...PAUSE...Now

I would like you to picture or imagine as clearly as
possible your two choices. Next I would like you to
spend a few minutes imagining yourself purchasing them,
using them, and enjoying them. Try to picture as clearly
as possible the various pleasures you can get from having
these items. Do this for a few minutes and tell me when
you are done...PAUSE.

57

The rest of the instructions for this condition are identical to

those in the cognitive control condition.

All subjects assigned to the $10 versus $1 reward alternatives

received instructions identical to those for thev$10 versus $5

condition except the word $5 was replaced by the word $1.

All the

instructions were taped by a volunteer who was unaware of the

experimental hypotheses. ..
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Once the subjects had completed the 20 questions, they were told
to return the questionnaire. They were then given a short questionnaire
(see Appendix 5) asking a few quesStions about the cognitive instructions.
While this was being completed, the experimenter seledted one of their
responses from the 20 questions. Selections were designed to minimize
the amount of money the experiment would actually cost. Tﬁat is, the
experimenter selected one in which the smaller reward was chosen.
However, enough variety was introduced into these selections so that if
subjects were to discuss the experiment among themselves, they would have
the impression that a large rgward was as likely as a small one. When
subjects ﬁinished the last questionnaire,_the cheque was completed for
the amount of their choice and dated according to the delay specified
for that particular question, Finally, subjects were debfiefed and

relevant questions were answered.

Data Analysis

A multivariate analysis of variance (MANOVA) involving all three
dependent measures was run using the Finn (1975) multivariance program
following Josephson's (Note 3) recommendations for its use with a
repeated measures design. The per hypothesis error rate was set at
.05. Selected post hoc analysis fof individual dependent measures
were performed using Scheffe's (1958) method as described by Kirk (1969)
to determine critical E!—ratios with &« set at ;016 to preserve an overall

per hypothesis error rate equal to .05 (Gabriel and Hopkins, Note 3).
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The observed F-ratios for the repeated measures effects were calculated
using Keselman and Games' (Note 4) technique which eliminates the effects
of violations of circularity.

Using the combined sample of 200 subjects, factor analysis was
performed on their responses to Reid and Ware's scale following their
method. That is, principle factor analysis was used to extract factors
greater than one; then the squared multiple correlations were inserted
into the diagonals as communality estimates (Lee and Comrey, 1978); and
varimax rotation was performed using the BMDP-1977 series programs

(Dixon, 1977).




60

CHAPTER III

Results

Incentive Variables

Effect of Relative Reward Value. A significant multivariate main

effect for relative reward value, F(12, 105) = 11.8392, p <.0001, was

obtained (the complete results of the analysis are presented in Table 1).

Figure 3 illustrates how each dependent measure was affected by changes

in relative reward value. Scheffe's procedure revealed significant
linear trends in subjects' choice behavior and ratings of reward value
(p<.016). As the matching law predicted, subjects chose'and rated as
moré valuable, reward alternatives that had a greater relative reward
value.

Subjects did not slavishly conform to matching law predictions.
Rachlin's (1971) matching law equation predicts a straight line relation-
ship betﬁeen relative reward value and choice or subjective ratings such
that: Y = 50X; where Y is the predicted value of choice or ratings and X

is the relative reward value. Least squares linear solutions of the

trends in choice and ratings over the five levels of relative reward
value yielded the following straight line equations: for choice,

Y = 13.2X + 71.6; and for self-reported value or ratings, Y = 12.9X + 68.3.

Kirk's (1968) procedure for testing departures of observed from predicted
scores revealed significant differences (EK.016), with subjects preferring
the larger, later reward more frequently than would be predicted from the

matching law.
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Multivariate Analysis of Variance.

61

Sources of Variation? daf F P less than
Between Measures

Reward Size (aA) 3 7.2116 . 0002
Cognitive Instructions (B) 3 4432 .7226
AXB 3 1.3195 .2716
Error : 114

Within Measures

Relative Reward Value (C) 12 11.8392 .0001
AXC 12 6.9436 .0001
BXC ' 12 . 9140 .5359
AXBXC 12 .9602 .4913
Error 105

Delay (D) 9 8.8569 . 0001
AXD , 9 3.0831 .0025
BXD ) .9 2.1682 .0298
AXBXD 9 . 7847 .6310
Error 108

CXD 36 3.6008 .0001
AXCXD 36 1.6703 .0294
BXCXD 36 1.2627 .1928
AXBXCXD 36 1.4961 .0688
Error 81

aMean squares are not tabled because the Finn
output them,

(1976) program does not
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RELATIVE REWARD VALUE OF THE LARGER REWARD

Means for each dependent measure are plotted against
the relative reward value of the two reward
alternatives. The relative reward value is calculated
using Rachlin's (1971) formula.
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The effects of relative reward value on certainty provides further
support for the matching law. Scheffe's test for a quadfatic trend in
certainty was significant Qz(.(ﬂ6) supporting our expectations that
subjects would be more cerfain about their choices as the reward
alternatives became less similar in.value. Further post hoc analysis
revealed an‘unexpected finding. Scheffe's test for a linear trend in
certainty was significant Q1<.016) suggesting that subjects tended to
feellless certain of their choices as the smaller reward became more

valuable.

Effects of Reward Size. The MANOVA for the main effect reward

size was significant, F(3, 114) = 7.2116, P <.0002. Scheffe's

~ procedure for both choice and ratings of relative reward value revealed
that subjects tended to choose the larger reward more frequently and
rate it as more valuable for rewards $10 and $1 than for $10 and $5
(p<.016). Furthermore, the MANOVA for the 2 (reward size) x 5
(relative reward value) interaction was significant,_E(IZ, 105) =
6.9436, P<.0001. It is apparent from Figure 4 that changés in
relative reward value had a greater impact on subjects' choices when
they involved rewards $10 and $5 than when they involved rewards $10
and $1 (a similar relationship is found for subjects' ratings of
relative reward value). Scheffe's procedure revealed that the inter-
action of the linear trends in relative reward value of choice and

ratings for the two levels of reward size were significant (p <.016).
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Contrary to matching law pfedictions, it appears from present results
that changes in reward sizes from $10 and $1 to $10 and $5 for constant
levels of relative reward value did affect subjects' choices and
ratings, with subjects preferring the $10 alternative more frequently

for the pair $10 and $1 than for the pair $10 and $5.

Effects of delay. The MANOVA for the delay main effect was

significant, F(9, 108) = 8.8569,_Q< .0001. Scheffe's procedure for

linear trends in both choice and ratings revealed that as delay to the
larger reward increased, subjects chose the larger reward less frequently
and rated it as less valuable than the smaller reward (p< .016). Further
analysis revealed that the MANOVA for the 4 (delay) x 5 (relative reward
value) interaction was significant, F(36, 81) = 3.6008, p<.0001. It is
apparent from Figure 5 that as delay to the larger, later reward increased,
changes in relative reward value had greater effects on subject's choice
behavior (a similar relationship is found for subjects' ratihgs of the
value of the larger rewards). Scheffe's procedure indicated that the
interaction of the linear trends in relative reward value of choice and
ratings over the four levels of delay were significant <EF-016)' Contrary
to matching law predictions, it appears from the present results that
changes in delay to the larger, later reward for constant values of relative
reward value did affect subjects' choices and ratings, with subjects more

frequently preferring the larger reward as delays decreased from 50 to 2 weeks.
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Effects of Reward Size, Delay and Relative Reward Value. The
multivariate test of the 2 (re&ard size) x 4 (delay) x 5 (relative
reward value) interaction was significant, F(36, 81) = 1.6703, p <.0294.
It is apparent from Figure 6 that the effect of changes in relative
reward value on subjects' choices is considerably greater for the
rewards $10 and $5 with a 50 weék delay to the larger, later reward
than for the rewafds $10 and $1 with a 2 week delay to the larger reward
(a similar relationship is found for subjects' ratings of relative'
value of the rewards). Scheffe's tests for differences in linear trends
in choice and subjects' ratings for the treatment combinations presented
were significant (p<.016). These results suggest that subjects are
more likely to choose and rate rewards according to the matching law
under very specific circumstances, that is, when delays are long and

reward differences are not extreme.

Effects of Cognitive Instructions. A MANOVA test of the main

effect for cognitive instructions, F(3, 114) = 4432, p<.2716, was not
significaﬂt. Further analysis of the data revealed a significant
MANOVA test for the 2 (cognitive instructions) x 4 (delay) interaction,
F(9, 108) = 2.1672, p €.0298, however, the meaning of this result is
unclear.

Reviewing the univariate ANOVAs for the dependent measures self-
reported value and choice did lead to some interesting conclusions. The

ANOVA for the 2 (cognitive instructions) x 2 (reward size) x 5 (relative
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reward value) interaction was significant, 2(3,‘348) = 3.52, p<.0153,
for subjects' ratings of relative reward value. _Inspection of the
means revealed that subjects receiving the consummatory instructions
fated the iarger revard as less valuable for reward $10 aﬁd $1 and
more valuable for rewards $10 and $5 than subjects receiving the
neutral instructions. Furthermore, this effect only occurred for
relative reward values where the larger reward was predicted to have:
(1) the same value as the smaller reward; (2) half the value of the
smaller reward; and (3) no value when compared to the smaller reward.
Scheffe's test of this comparison was significant, p<.016. A similar
effect was found for choice.

The ANOVA for the 2v(cognitive instructions) x 2 (reward size)
x 5 (relative reward value) x 4 (delay) interaction was significant,
F(12, 1392) = 2.57, p<.0023. Scheffe's procedure revealed the subjects
receiving'the consummatory instructions chose more impulsively when
" faced with the $10 and $1 rewards and iess impulsively when faced with
the $10 and $5 rewards when compared to subjects receiving the neutral
instructions (p<.016). Furthermore, this effect occurred only when the
delay to the larger reward was 50 weeks and when relative reward value
of the larger reward was predicted to be the same value as the smaller,
‘half the value of the smaller and of no valué when compared to the smaller.

The lack of more obvious effects due to the cognitive instructions
does not appear to be a result of difficulties with the taped instructions.

One subject claimed to have trouble hearing the instructions, ten had
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trouble comprehending them, five felt the instructions had no personal
meaning for them, and three said they were unable to comply with them,
In sum, only 20 subjects out of 120 had some kind of difficulty with

the instructions that may have reduced their effectiveness.

Construct and Concurrent Validity of Reid and Warefs Scale.

Factor analysis of 200 subjects' responses to Reid and Ware's (1974)

personality inventory produced three factors accounting for 21 percent

of the total variance of the original 32 items. Table 2 presents the
item loadings on each factor for both the present study and Reid and
Ware's and shows an obvious similarity in the results of the two studies.
These results suggest that Reid and Ware's scale is stable and yields

in addition to the two traditional I-~E factors, the faétor labelled
Self~control. Thus, from a construct validity standpoint, the hypothesis
that the two traditional factors are insufficient to characterize all

the fersonal variance associated with beliefs assumed to affect self-
contrcl behavior was supported. Subjects' beliefs about their ability to

control the availability of reinforcement is distinct from their beliefs

about their ability to control their own impulses.
Correlations between scale responses on items corresponding to

each factor and choice or self-reported value were not significant at

.E_<.05 (see Table 3). Furthermore, the responses to various combinations
of the factors did not correlate significantly with choice or self-
reported value. Finally, attempts to find correlations between the scale.

scores of the factors and choice or self-reported value for different
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Varimax Rotated Factor Loadings on Scale Items for the Present Study

and Rei

d and Ware's.

Scale
Items I II I1T
Fatalism Self-Control Social System Control
Fatalism Items
352 .63 (.55)° 0 (0)° 0(0)
41 .57 (.65) 0 (0) 0 (0)
7 .56 (.40) 0 (0) 0 (0)
44 .50 (.52) 0 (0) 0 (0)
15 45 (.50) 0 (0) 0 (0)
31 a4 (.49) 0 (0) 0 (0)
37 42 (.44) 0 (0) 0 (0)
13 40 (.32) 0 (0) 0 (0)
9 .34 (.45) 0 ¢(0) 0 (0)
20 34 (0) 0 (0) 0 (0)
24 .30 (.36) 0 (0) 27 (0)
11 .28 (.44) 0 (0) 0 (0)
Self-Control Items
23 0 (C0) .57 (.51) 0 (0)
10 0 (0) .52 (.45) 0 (0)
16 0 (0) .43 (.45) 0 (C0)
40 0(C0) .41 (.58) 0 (0)
38 0 (0) .38 (.62) 0 (0)
4 0 (0) .38 (.45) 0 (0)
28 0 (0) .32 (.36) 0 (0)
19 0 (C0) 0 (.43) 0 (0)
Social System Control Items
39 0 (0) 0 (0) .76 (.80)
22 0 (0) 0 (0) .60 (0)
14 0 (0) 0 (0) .46 (.61)
18 0 (0) 0 (0) .41 (.59)
27 0 (0) 41 ( 0) .39 (.45)
43 0 (0) 0 (0) .31 (.34)
3 0 (C0) 0 (0) .26 (.27)
5 0 (0) .29 (.0) 0 (0)
25 0 (0) .35 (0) 0 (.64)
32 0 (0) 0 (.41) 0 (0)
29 0(0) 0(0) 0(0)
33 0 (0) 0(0) 0 (0)

8N umbers correspond to the question numbers in Reid and Ware'g inventory
Numbers in parentheses are the factor loadings obtained by Reid and Ware

Factor loadings less than .25 are excluded for clarity
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Correlations Between Choice and Self-reported Value and Subjects'
Scores on the Three Factors of Reid and Ware's (1974) Personality

Inventory. '

Fact Correlations With Correlations With
actor Choice Self~reported

Value

Self-control (SE) .087 (.346)° 116 (.206)

Fatalism (F) .099 (.279) 116 (.206)
Social Systems Control (SSC) .124 (.178) 127 (.168)

F + SSC .127 (.166) 142 (.122)

F 4+ SSC + SE .136 (.137) .159 (.082)

%Numbers in the parentheses are the probabilities that the correlations

gre different from zero.
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levels of treatment led to no significant results at Eﬁ.OS. Thus, 1t
seems that knowledge of subjects' beliefs about their ability to control
the availability of reinforcement and their own impulses did not enhance

our ability to predict which rewards subjects would choose.

Are Choices Consistent with Subjective Reports of Relative Reward

Value? One question of interest was whether or not subjects chose the
rewards they valued. It might be expected that subjects would choose
immediate rewards while coveting long term ones. Results did not
supéprt this contention. Choice and self-reported ratings or relative
reward value correlated, r(598) = .862, Pp<.000, over the five levels of
relative reward value. Stepwise discriminant function analysis
continued to confirm that both choice and self-reported relative reward
value were affected in very similar ways by changes in reiative reward
value. For éxample, when self-reported value was entered into the
discriminant function first, the step down F for the linear trend in
self-reported value was significant, F(1, 116) = 116.69, P<.0001 but the

step down F for the linear trend in choice when entered second was not,

_E(i, 116) .0173, P<.8957. From the present results, it appears that
choice and self-reported value are affected in very similar ways by

changes in relative reward value. Thus, subjects' preferences mirror

their valuations of the rewards.
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Effects of Age, Sex, and Money. The correlations between sex and

choice, 51118) = .02; p<.84, sex and self-reported value, r(118) = .1,

p<.29; age and choice, r(118) = .17, p<.056; age and self-reported

value, r(118) = -.17, p<.056, were not significant. Only the correla-
tions between money and choice, r = -.29, p<.001 and money and self-
reported value r = -.19, p<.034, were significant. It seems that the

more money subjects had to spend on personal need the 1ess'1ikely they

were to choose the smaller reward over the larger.
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CHAPTER 1TV

Discussion

Effects of Incentive Variables

The most striking effects in the present study were caused by
incentive‘variables. Results indicated strong support for the matching
law since subjects tended to choose whichever reward the matching law
predicted was more valuable.

The ability of the matching law to predict subjects' choices was
markedly affected by differences in reward sizes and delays to the
larger reward. For constant levels of relative reward value, subjects
were more likely to choose the larger reward if choice involved reward
sizes $10 and $1 than $10 and $5. Similarly, as delay to the larger
reward decreased subjects were less likely to choose according to the
matching law predictions, and more likely to show a preference for the
larger, later reward. Departures from matching law predictions are

greatest when these two effects combine. Faced with two sets of

choices in which there is a short delay and a larger difference in reward

size in one set, and a long delay and small reward difference in the
other, subjects are much more likely to follow the matching law for the
second set. Taking the results as a whole, subjects exhibited under-
matching. They preferred the larger reward to the smaller ﬁore often
than the matchingrlaw would predict.

The preaent'study extends the results of prior research. Firat
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no previous studies (e.g., Mischel & Grusec, 1967) systematically took
into account the combined effects of reward size and delay on subjects'’

choices. The present study found that the matching law applies to a

wide range of rewards and delays. Second, no previous attempts
systematically measured how changes in reward sizes and delays of
alternatives affect subjects' choices. The present study makes it clear

that these effects are important determinants of a subject's choice

behavior. Without the systematic approach afforded by the matching law
these different variables were confounded with one another in the past.
For example, Mischel, Grusec, and Masters (1969) found that for all
delays to the larger reward, subjects found fhe immediate reward more
attractive. The present-study found such an event likely only when the
matching law predicts the smaller, immediate reward as more valuable,
reward sizes of the two alternatives were not extremely different, and
delays to the larger reward were long.

In addition, the judgement process which subjects went through
'when choosing was affected by incentive variables. Subjeéts teﬁded to

be most certain of their choices when relative reward value of choices

greatly favored either the large or small reward alternative. Subjects
were least certain when reward alternatives were seen as very similar in

value.. The matching law gains additional support from this result since

subjects might be expected to have less basis for making a decision
when reward alternatives are perceived as equal.

Unexpectedly, subjects were also found to be less certain about
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their choices, the more valuable the small reward was perceived to be.
It seems that there is a bias in favor of the larger reward independent
of relative reward value. Perhaps this reflects a general desire to
want more than less and size of rewards plgys a strong, independent
part in this'process.

Finally, most prior research used children as subjects. It is

important to note that the présent study found that adult subjects show

very similar behavior.

Overall, the matching law was predictive of self-control behavior
of adult subjects when an externally-imposed delay of reward paradigm

was used. Thus, the behavioral model received reasonable support.

Effects of Cognitive Instructions

The neutral and consummatory instructions interacted with incentive
variables to produce some complex and intriguing results. Subjects who
received the consummatory instructions were more impulsive when choosing

between $10 and $1 rewards and more self-controlled when choosing

between $10 and $5 rewards, compared to subjects in both conditions who
received neutral instructions. Furthermore, these effects only occurred
when the larger reward was,according to the matching law of no value

compared to the smaller, half the value of the smaller,and of equal value

to the smalleriand when the delay to the larger, later reward was 50 weeks.
There is no clear explanation for these contradictory results since

both Miller and Karniol (1976) and Mischel (1974) suggest the consummatory




78

instructions should have either increased or reduced impulsiveness but

not both. When Miller and Karniol (1976) used ratios of reward sizes
similar to the present study's, they found similar effects. With more
extreme values like $10 and $1, it may be that there is 1e§s frustration
associated with waiting for the long term reward because it is regarded

as decidedly more valuable. When waiting for the long term reward is

no longer frustrating, the consummatory instructions no longer.serve to
reduce frustration. As Mischel (1974) suggests they may now have the
opposite effect, focussing attention on the consummatory aspects of rewards
and causing subjects to be‘more impulsive. The findings that these effects
only occur for three levels of relative reward and one of delay may have
been due to subjects' greater uncertainty in these conditions. It might

be expected that the more uncertain a subject the more open he is to
influence.

The lack of main effects and weakness of the interaction effects in
the present study may have occurred because the cognitive instructions have
weaker effec;s on adults than they have had on children.' Adults have a lot
more experience with "sales pitches" and even though they understood and
responded to the instructions in the present study, they may be more
resistant to instructions that sound like a pitch. Alternately, the fact
that subjects made many choices following the cognitive instructions could
have weakened their effects. Thus, the effects of the cognitive
instructions might be increased by making the instructions more vivid
through the use of more dramatic language, increasing a subject's sense
of ease, providing more strikiny visual cues demonstrating the enjoy-

ment to be obtained froma choice. As well, reducing the number of choices
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'a subject makes might serve to further focus the cognitive effects and
thereby increase their strength.
In general, it appears that cognitive instructions do not have simple

effects on subjects' self-control behavior. Complex interactions occur,

which suggest that cognitive instructions operate in different ways
depending on specific conditions of relative reward value, delay, and
reward size. Furthermore, in contrast to Mischel's findings the present

study concluded that the cognitive instructions did not consistently

outweigh the effects of incentive variables.

Effects of Personality Variables

Equivocal results were found using the personality variables. Factor
analysis of subjects' responses to Reid and Ware's (1974) scale indicated
that individuals' beliefs in their ability to control their own desires for

i

immediate gratificatibn was distinct from their beliefs in thedir ability to
éontrol the availability of reinforcement. Thus, it might be expected that
responses on both dimensions would independently predict self-control

behavior and that scores on the combined scale would further increase

predictiveness. ‘Results from the present study indicated that correlations

between choice and either the separate or combined scales were not significant.
Attempts to correlate individual or combined scale scores with various subsets
of the sample also proved fruitless. Thus, Reid and Ware's contention that

the I-E measure should be expanded to include a self-control dimension

received limited support.
The lack of correlation between Reid and Ware's measure and subjects'

choices was not felt to be due to any obvious situational variables. Every
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attempt was made to eliminate situational variables such as trust that
might have affected a subjects' belief that they would actually receive
the rewards. Still there may have been a failure to create the proper
situational constraints for the I—ﬁ part of the scale. Recall that
Mischel, Zeiss and Zeiss (1974) found correlations of .32 to .66 between
locus of control scores and the ability of pre-school children to delay
gratification, only when subjects were required to complete a difficult
task to obtain the delayed reward. When subjects simply had to passively
wait for either reward the correlations were small. In the present study,
since no task was required to achieve a reward, weakened correlations may
have resulted.

Another cause for the absence of correlations may be that Reid and
Ware's (1974) scale is a poor measure of self-control behavior when the
choices involve financial reward. Recent discussion has repeatedly
suggested that correlations between self-reports and behavior are often
low becaﬁse the scale items are not specific to the measured behavior
(e.g., Banduré, 1977). Further research would be necessary to decide these
issues.

Overall, the results of the present sﬁudy provided meagre support’
for a personality component. Further research would be necessary to
determine whether situational limitations, inappropriateness of scale items

or both may have contributed to this situation,

Effects of Age, Sex, and Amount of Personal Income

Sex had no effect on subjects' choice behavior as previous research

had found (Mischel and Metzner, [969). Nor did age correlate with self-
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control behavior contrary to prior research using children (Mischel aﬁd
Metzner, 1969). With adult subjects, however, the mafuration effects
assumed to underlie the correlation for children would not operate, so
the lack of results in the presentdstudy is not surprising. The amOuﬁt
of money subjects had available to spend on personal needs affected &
their choices. With increasing income reward alternatiyes became less
important, making the easier alternative more attractive. This was an
unexpected finding since Shybut (1968) failed to find a correlation
between . choice and inéome for his adult sample. The size of his rewards,
however, was small in comparison with his subjects' income while rewards
in the present study amounted to approximately 10% of the average monthly
income of subjects.

.Overall, the results indicate that while age and sex are unimportant
in self-control studies for adults, a subject's income is an important

consideration. Failure to take this variable into account could lead to

spurious findings in an adult sample.

When is Choice Behavior Self-Controlled?

"There is little evidence in the present study to suggest that choice
behavior is synonymous with self-control behavior, Most choices were
controlled by external contingencies, as the matching law would predict.
Thus, choosing a’small reward does not indicate impulsiveness, nor does
choosing a largg reward signify self-control in the present study. The
fact that subjects' self-reports of relative reward value were consistent

with their actual choices indicates they did not covet large rewards
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while impulsively choosing the more immediate one. In other words,
subjects consistently chose what they wanted. It should be noted that
the close correspondence between choice and desire in the present’
study may have been caused by how subjects were asked to state their
preferences. That is, the acts of choosing and valuing were completed
almost at the same time. If these two actions were separated in time
individuals might show greater differences in their responses.

Even though the incentive variables were responsible for most
choice behavior in the present study, it would be inappropriate at
this stage to declare under all circumstances that the behavioral models
of self-control are best. To begin with, it has already been noted
that weaknesses in the methodology of the personality and cognitive
gpproaches would have accounted for lack of effects. Then again, the
éognitive variables did show effects under certain circumstances. Given
ghe right conditions, they might be as much or more powerful than
incentive variables. A similar case might be made for the personality
measures. Finally, results supporting the behavioral modéls are limited

in the presence instance to the externally~imposed delay paradigm.

Implications for Future Research

A number of theoretical and clinical implications arise from the
present study. vFrom a theoretical standpoint, it appears thét, in
general, careful attention should be paid to the role of incentive

variables in self-control research. The effects of these variables are
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very strong and an inadequate appreciation of this fact could easily

lead to poorly designed experiments. For example, choices that might

be expected to present subjects with a conflict did not do so in the
present study. In fact, only choices with very long delays (20 to

50 weeks) and similar reward magnitudes ($10 vs, $5) actually seemed

to cause subjects to feel uncertainty about their choices. Other
alternatives did not create any uncertainty in subjects' behavior.
Attempts to measure the effects of nonincentive variables could be

easily invalidated if inappropriate reﬁard choicés are used since éubjects
;would in these cases be guided by incentive effects alone. Furthermore,
;the fact that most past studies have not systematically varied the
incentive variables, makes it impossible to judge how important other
variables are under different incentive conditions.

Another important implication of the present study relates to the

behavioral conéept of self-control as expressed by Ainslie (1975).

Recall that he felt that in the self-imposed delay of reward paradigm,
individuals expérienced difficulties maintaining their choice for the
long term reward becauge the relative reward values of the two changed
over time (see Figure 1). The results of the present study‘tentatively
support this hypothesis since it was found that the same two rewards

had differentvrelative reward.values with changes in delay (see Figure 6).
It would be of great interest to see if such results could be duplicated
for the self-imposed delay of reward paradigm. If they can be, then more

appropriate clinical applications of incentive‘variébles could be supported.
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For example, if a system of relative reward values for an individual
could be worked out then more precise reward alternatives could be
presented to an individual at critical choice points. In addition,
other nonincentive manipulations could be applied at these critical
decision points improving the individual's likelihood of displaying
self-control.

In my opinion, further efforts in‘self—control research should
be directed towards developing a more precise incentive model of
self-control and then towards more effective clinical strategies based

on such a model.
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APPENDIX 1

MATCHING LAW MATHEMATICS

Rachlin (1971) suggested a model for predicting how a subject would

determine the relative reward value of two alternative rewards which
vary in reward size and delay. Simply stated in mathematical terms the

model is:

Xl 1 . s
vs s 1

where Vl and'VS are the values ol the large and small rewards respectively;

RSl and RSS_are the absolute reward sizes of the large and the smalljrewards

respectively; and D. and DS are the delays to the large and small rewards

1
respectively. Since all values in the formula are divided by themselves

the units of either the reward size or delay are unimportant as long as they
are the same for either reward size or delay. Thus, the ratio Vl/vs is
unitless and varies from 0 toee. As a result, in the present study, it is

very easy to determine the relative value of any two reward alternatives

presented. For example, for the following'choice:

Which would you prefer?
A. $10 in 20 weeks, or
B. $ 5 in 10 weeks;
formula 1 would predict that the ratio Vl/vs = 1, which means that both

rewards have equal value. Other examples can be easily generated.

Based on formula 1, it would be simple to determine which reward
alternative a subject would choosce. That is, 1if Vl/vs 1, then the larger

reward will be chosen and if Vl/Vé== 1, then random choosing would be expected.
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APPENDIX 2

VALUES QUESTIONNAIRE FOR $10 AND $5

This questionnaire is a measure of pérsonal preference: Obviously
there are no right or wrong answers. Each item consists of a pair of
alternatives lettered (A) or (B) and three questions about your reactions
to these alternatives. Since there are no right or wrong answers simply
give your best answer.

Remember to be as careful as possible in making your choices becausé
you will be given one of these choices. For example, if on the first
question you choose the $10 alternative and this is the same question
that the experimenter has chosen by chance, you will receive a cheque for
$10 dated according to the time specified in the question. If you choose
the $5 alternative, then you will receive a cheque dated according to the
time specified for it.

If you have any questions concerning these instructions, please ask.

If not, turn the page and complete the questionnaire.




1.

2.

3,

YOU ARE GIVE: A CHOICE BETWEEN

A. §$ 10.00 in 20 weeks or

B. § 5.00 :amediately.

On a scale of 0 to 10 rate the relative attractiveness or value
to you of A compared tc B by drawing a vertical line through the

line below. A vertical line through 3 for examplé would mean you

felt they were equally attractive, through 10 would mean you
preferred A complaetely over I, and through 0 would mean you

preferred B to the complete ewcluslom of A,

kA £ ] U] 3 ' 3 ] 3 g ]

0 S 10
Prefer B the same Prefar
Bto A as A AtoB

If you had to choose either A or B which would you choose?

A B Check one.

On a scale of 0 to 10 rate how certain you would ba of your cheilce.
A vertical line through 10 would mean you sre completely certain of

'you: choice while a verticel line through 0 would mean you are very

uncertain of your choice.

kA 2 g ] ] 2 A4 L 2 5. 2

0 5 10

Very Complately

uncertain certain
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YOU ARE GIVBN A CHOICE BETWEEN
A, $ 10.00 in 50 weeks or

Bs §$ 5.00 in 12.5 weeks.

1. On a scals of 0 to 10 rate the relative atitractiveness or value
to you of A compared to B by drawing a vettical 1line through the
line below. A vertical line through 5 for example would mean you
felt they were equally attractive, through 10 would mean you
p_mfemd A completely over B, and through 0 would mean you

preffered B to the complete exciusion of A.

) ) ] 8 2 ] 3 ] g 3 A

0 5 10
Prefer B the same Prefer
) B to A as A A '}-D B

- 2+ If you had to choose either A or B which would you choose?

& - B Check omne.

3. On a meale of 0 to 10 rate how certain you would be of your choice.
A vertical line through 10 would mean you are completely certain of
your cholice while a line through 0 would mean you sxe very

uncertain of your bhoice o

A » % 8 o 8 u J ) g g
0 5 10

Very . Completely
uncextain . certain
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YOU ARE GIVEX A CHOICE BETWEEN
A. $ 10.00 in 20 weeks or

B. § 5.00 in 5 weeks.

1. On a scale of O to 10 rate the relative sttractiveness or value
to you of A compared to B by drawing a wvertical line through the
line below. A vertical line through 5 for example would mesn you
felt they were equally attractive, through 10 would mean you
preferred A completely ovar B. and thyough O woul& mean you

preferred B to the complete e clusion of A,

g g 2 £ 1] g 5 k) g 2 g

[ 5 10
Prefer B the same Prefer
B to A ag A Ato B

2. 1If you had to choose either A or B which would you choosa?

A B Checlc one.,

3. On a scale of 0 to 10 rate how certain vou would be of your choice.
A vertical lime through 10 would wean you are completely certain of
your choice while a vertical line through 0 would mean you are very

uncertain of your choice.

y % g R 2 % £ g L g 2

0 5 10
Very ‘ Completely
uncertain ' cartain
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2o

3.

YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10.00 in 2 weeks or

Bo $ 5.00 in 3'days.

-On & secale of 0 to 10 rate the relative stirsctiveness or valve

105

to you of A comparsd to B by drawing & vertical line through the

line below. A vertical line through 5 for exmmple would mean you

preferred A completely wver B, and throurh 0 wauld MADI Fou

prefexrred B to the ecomplete exciusion of A.

8 ) [ § ¥ [ U] ¥ ¢ ¥ ¢

0 : 5 : 10
Prefer B the same Profaor
B toA as A A to B

If you had to choose either A ur B which would you choose?

A B Check ons.

On a scale of 0 to 10 rate how certain you would be of your choice.

A vertical line through 10 would mean you are completely certain of

uncartain of your choice.

'} i '} 4 ] (] Y ¥ 9 4] [}

0 5 10

_your cholece while a vertical line through 0 would mean you are very

Vexy Completely

uncertalin certaln
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YOU ARE GIVEN A CHOICE BETWEEN
A, $10.00 in 50 weeks ov
B. ¢ 5.00 immediately.

1. On a scale of 0 to 10 rate the velative attractiveness or value to
you of A coumpared to B by draning a vertical line through the line
below. A vertical line through 5 for example would mean you felt
they ware equally attractive, through 10 would mean you preferred A

completely over B, and thiough O would mean you preferred B to the

complete exclusion of A,

Py 3, ¥, u B, k) Rl W f ) &
b 0 5 10
f Prafer k the sanme Prafor

B te A as A AtoB

éa If you had to choose slther £ or B which would you choose?

i A B Check one.

3o On a scale of 0 to 10 rate how certain you would be of yoor cholcs.

A vertical line throvgh 10 would mean you are completely certain of
your cholee while a vertical line through 0 would mean you are very

uncertain of your cholee,

g f 3. 3 ¥ ) i Q ) ) 1]

0 _ 10

Very uncertaln : Completely
cexrtalin

(6.3
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TOU ARE GIVEN A CHOICE BETWEEN
A. 8 10.00 in 12 weeks or

B, 8§ 5.00 ia 9 weeks.

On a scale of O to 10 rate the relative attractiveness or value
to you of A compared to B by drawing a verulcal lime thvough the
tine below. A vertical line i{hrough 5 for example would mean you
felt they were equally attrac ive, throungh 10 would wmean you
preferred & completely over ¥ and through O would mean you

preferrad B to the compilete exclusion off A.

3 k'l 9 9 % 1 ki k3 L} hid 1

0 5 16
Prefer B the game Prafer
B to A as A A to B

If you had to choose either A or B which would you choose?

A B Check one.

On : scale of 0 to 10 rate how certain vou would be of your cholce.
A ver-ical line through 10 would mean you are completely certain of
your choice while a vertical iime through 0 would mean you are wvery

wmeertain of your choice.

2 h 31 g 3 2 ) i N ] ] |

0 5 : 10
Very _ Completely
uncertain cartain
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YOU ARE GIVEN A CHOICE BETWERN
A. $10.00 in 50 weeks or

B, $ 5,00 in 25 weeks .

1. On a scale of 0 to 10 rate the volative atirzctivensss cr valus
to you of A compared to B by droving a vertical line through the
1ine below. A vertical lins through 5 for example wiuld mean you
felt they were equally attractive, through 10 would 1san you
preferred A completely cver B, and through 0 would me.n you

oreferred B to the complele excluslon of A,

i i, 8 ) it g i, i 3 Do L}

0 5 10
Prefex B the same Prafer
B to A as A , A0 B

2. If you had to choose elther A or B which would you choome?

A B Check one.

3, On a seale of 0 1o 10 rate how ceortaln you would be of your cholce,
A4 vertleal line through 10 would mean you are completsly certair o
wour cholece while & vertical 1line through ¢ would mean you are veny

uncertain of your cholce,

g t ¥ g A U 9 2 ] u i
0 5 10
Very _ Completely

uncertal; certain
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YOU ARE GIVENW A CHOICE BETWEEN
A, $ 10.00 in 20 weeks or

B. & 3,00 in 10 weeks

1. On a scele of 0 t¢ 10 rate the éelative attractiveness or value

to you of A comparel to B by drawing a vextical line through the
line below. A vertisal line through 5 for example would mean you
felt they were equally attrac:ive, through 10 would mean you
preferred A completely over B, and through 0 would mesn you

preferred B to the complete exclumion of A.

k) 2 1 3. g Z k] L kS k] )

0 5 10
Prefer B the same Prefer
B to A ag A _ Ato B

2. If you had to choose either & or B which would you choosa?

A B Check one,

3. On a acale of 0 to 10 rate how certain you would be of your choice.

A vertical line thruugh 10 would mean you are completely certain of

your choice while a vertical line through O would mean you are very

uncertain of your choice.

£ %, ] 1] 2. V] k3 f. s 8. 2,

0 5 10
Very Completely
uncertaln certain
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T ARR ¢ URM A ﬂHOXCE BETWBEN
. 5 3 W 2w ? wecks or

B, ¥ %00 ¥m 10 days.

Do & scale of 0 to 10 rai~ the relative attractivenans oy value
to you of A compaved to B bf drawing s vertics! line through the
line belov. A wertical iiae through 5 for example would mean you
felt they were.equally atf-active, rhrovgh 10 world aean yeu

piefered A completely over B, and shrough 0 eould wean you

preferred B to the compla . exclusion of A,

SR JUUOR JUNOE JUUUTN TOURUNU SURRURIN - SERRRN SN TRSIPIE SN 1
{ % 10
Pyafor B the same frefey

Bogw & an A ) Ato B

I you had wo choose eithe: & or B vhich wonld you choose?

L B . Check one.
Cn s seale of O te 10 vate how ceitaivn you would be oY your cholce,
A vertical iine Cheough 10 would eean vou sre conplziely certain i
Four choice whije & vertli. ol fine through ¢ would mesn s0u are veny

ancertain of your chotes.

I SUSUS ORI ST TN ST ST ST T A SUUN

¢ & i

Very vomp Late Dy
‘uneereain SereaIn
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YO ARE CIVEN A CHOICE BETWEEN
A. $ 310,00 in 20 wewks oz

B, 3 5.00 n 19 weekn

1. On a scale of 0 to 10 rate th» relative atiractivenes: or value
to you of A compared to B by drawing s vertical lime through the
line below. A vertical line through 5 for example would mean yau
felt they were equally attractive, through 10 would mean you
preferred A completely over B, and through O would ﬁean you

preferred B to the complete exclusion of A,

K A} 3 A3 g ] L3 3 | 2 L4

0 5 10

Prefer 1 the saue Prafer
B to A wa A A to B

2. If you had to choose either 4 ox B whici: would you choose?

A B Check one.

3. On a scale of 0 to 10 rate how certain you would be of your cholce.
A vertical iine through 10 would mean you ave completely certain of
your choice while & vertical iine through 0 would mean you are very

uncertain of your choice.

2 k] ] k1 g.. [} 2 1 ¥ %, X

0 5 10
Very ' Completely
vacercain o certain
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YOU ARE GIVEN A CHOICE BETWEEN
A, £ 10,00 ‘nn 2 weeks or

8. 8 5.00 n 1 week.

¢n a scale of 0 to 10 rate the relative attractiveness or value

to you of A compared to B by drawing a vertical line through the é;&g
!ine below. A vertical line through 5 for example would mean you

‘elt they were equally attractive, through 10 would ﬁean you |

sreferred A completely over 3, and through O would mean you

preferred B to the cowmplete exclusion of A.

L] N . | '} . X ? L) ¥ 1. )}
0 5 10
Prefer B ghe same : Prefer

B to A ms A Ate B

If you had to choose either » or B which world you choose?

A B Check one.

T a scale of 0 to 10 rate how certain you would be of your choice.
A vertical line through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

uncertain of your cholce.

] 5. ¥y g % L k] 1] $ ' | I
0 5 10

Very Completely
uncertain ' cartain
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YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10.00 in 12 weeks or

B. § 5.00 ismmediately.

On a scale of 0 to 10 rate the relative attractiveness or value
to you of A compared to B by drawing a vertical 1line through the
;ige below. A vertical line through 5 for example would mean you
Jelt they were equally attraciive, through 10 would mean you
proferred A completely over i, and through 0 would mean you

preierred B to the complete exclusion of A.

-~ L] L] 1. g S, 2 £ L] { A ]

0 5 10
Prefe: B the same Profer
B to A as A - AtoB

If you had to choose either A or B which would you choose?

A B Check cne.

On a scale of 0 to 10 rate how certain you would be of your choilce.
A vertical line through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

uncertain of your choice.

g 1 1 1 § L} ) g 3 N
0 3 10
Very Completely

uncertain certain
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YOU ARE GIVEN A CHOICE BETWEEN
A. § i0.00 in 2 weeks or

B, § 5.00 :n 13 days.

1. On a scale of 0 to 10 rate th@arelative attractiveness or value
to you of A compared to B by :rawing a vertical line through the
line below. A verticel line through 5 for example would mean you
felt they were equally attractive, through 10 would mean you
preferred A completely over 3, énd th#@ugh ) would nmean you

praferred B to the complete ewclusicn of A.

'l ] ') 5. s . b § X | I i

0 5 10
Prefer B the sana Prefar
B to A a A AtoB

‘2. If you had to choose either 4 or B which would you choose?

A B Check one.

3. On a scale of 0 to 10 rate how certain you would be of your choice.

A vertical line through 10 would mean you are completely ce:tain of
your choice while a vertical line through 0 would mean you ar@ very

uncertain of your choice.

] 5 [} 4 2. g L A4 s 1 1

0 5 10
Very Compleately
uncarcain certain
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YOU ARE GIVIN A CHOICE BETWEEN
A. $ 10.0G in 12 weeks or

B. 8§ 5.0 in 11,5 weeks.

On 3 scale of 0 to 10 rate the relative attractiveness or value
to you of A compaved to B by drawing a vertical lime through the
line below. A vertical lime through 5 for example would mean you
felt they were equally attrective, through 10 would mean you
preferred A complecely over 3, and through 0 would mean you

preferrad B to the complete oxclusion of &,

2 L4 L ] 1. ] 1] ] 1 L k1

0 5 10
Prefer 4 the same Prefer
B to A a8 A AtoB

If you had to choose either A oxr B which would you choose?

A B Check one.

On a scale of 0 to 10 rate how certain you would be of your choice.

your choice while a vertical lime through 0 wngld mean you are very

uncertain of your choice.

. L}  J L $ ] 1. ¥ 1 ] X
0 5 _ 10
Very Completely

uncertain ‘ certain
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YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10.00 in 50 weeks or

B. $ 5;)00 in I*?os weeks.

1, On a scale of 0 to 10 rate the rslative atiractiveness or value
to you of A compared to 3 by dirawing a vertlcal line throngh the
line below. A vertical line ihrcugh 5 for example would mean you
felt they were equally attract.ve, through 10 would ﬁean.you
preferred A completely over B, and through € would mean you

preferred B 1o the complete escluslon of A,

- Y] )] il ST DU 1] Ul 9 i) \.‘_ 4

0 5 . 10
Prefer I the same ‘Prefer
B to A aiz A A to B

2, If you had to choose oihexr A or B whioch would you choose?

Lo A B __ _ Checlk ona.

—

3. Ona scale of 0 to 1J zats how certain you would be of your choice.
A vertleal line through 10 would mean you are completely certain of
yoﬁr choice while . vertical line through 0 would mean you are very

uncertaln of youxr cholee,

) g 0 ) 9 gt i A B 1 [

0 5 10
Vary Completely
uncer‘ain certain
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YOU ARE GIVEN A CHOICE BETWEEE
A. $ 10.00 in 20 weeks or

B. $ 5.00 im 15 weeks.

1. On a scale of 0 to 10 rate the relative attractivenese or value
to you of A compared to B by drawing a wertical line through the
1ine below. A vertical line c¢hrough 5 for exemple would mean you
felt they were equally attraccive, through 10 would mean you
preferred A completely over B, and through 0 would mesn you

preferved B to tha complete exclusion of A.

] g ) £ ) g 2 . ¥, 3 Y

¢ 5 10
Prefar 2 the same Prafer

B to A as A Ato B

2. If you had to choose either » or B which would you choose?

A B Check one.

3. Oa a scale of 0 to 10 rate how certain yeu would be of your choice.
r A vertical line through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

uncertain of yoﬁr choice.

2 9 i | L' 1 ¥ i g ¥ 3.
o 5 10
Very ‘ Completely

uncertaln cercain
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YOU ARE GIVEY A CHOTICE BETWEEN
A. $ 10.00 :a 12 weeks or

B. $ 5.00 in 3 weeks.

I a scale of 0 to 10 rate the relative attractiveness or value
to you of A compared to B by drawing a vertical line through the
l.ne below. A vertical line through 5 for example would mean you
felt they were equally attractive,; through 10 would mean you
preferred A completely over B, and through 0 would mean you

prefarred B to the complete exclusion of A.

L $ g L] L. 2 'l 1 L) b} 2

0 5 10
. Prafer ¥ the same Prefer
Bto A as A A toB

If you had to choose either A or B which would you choose?

A B Check one.

On a scale of 0 to 10 rate how certain you would be of your choice.
A vertical lime through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

uncertain of your choice.

X 1 % k] - V) 1. 4 ) 1 ]

] 5 . 10
Very Completely
uncertain ) ' . certain
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YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10,00 in 50 weeks or
B. $ 5«00 in 37-5 weeks.

On a scale of 0 to 10 rate the relative attractiveness or value
to you of A cmﬁmd to B by drawing a vertical line through the
line below. A vertical line through 5 for example would mean you
folt they were equally atiractive, through 10 would mean you
prefexrred A completely over B, and through 0 would mean you
preferred B to the complste exclusion of A.

0 | 5 10

‘Prefer B the same Prefer
BtoA &8s A AtoB

If you had to choose either A or B which would you choose?

A B ___ Check one.
On a scale of 0 to 10 rate how ceruun you would be of your choicoa
A vertical line through 10 would mean you are completely certain of
your choice while a vertical 1ine through 0 would mean you are very
uncertain of your cholce.

0 _ 5 \ 10
Very : - Completely
uncertain : certain
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YOU ARE GIVENVA CHOICE BETWRFHN
A. $ 10.00 in 12 weeks or

B. § 5.00 in 6 weeks.

1. On a scale of 0 to 10 rate th: relative attrsctivenesé or value
to you of A compared to B by .Irawing a vertig&l line through the
line below. A vertical line chrough 5 for example would mean you
felt they were equally attractive, through .0 would mean you
preferred A completely over B, and through 0 would mean you

preferred B to the complete exclusion of A.

1 | A} 2 i k] 3 1 ] 1 L ]

0 5 10
Prefer B the same Prefer
Bto A as A AtoB

2, 1If you had to choose either & or B which would you choose?

A B Check one.

3. On é scale of 0 to 10 rate how certain you would be of your choice.
A vertical line through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

‘uncertain of your choice,.

(] i | | N L} ] [ 4 1 b | 4. -

0 , ' 5 ' 10
Very Completely
uncertain ‘ : certain
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YOU ARE GIVFN A CHOICE BEIWEEN

A. S 10.00 in 2 weeks ot

B, § 5.00 immediavelvw.
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On a sczle of O to 10 rate th: velative attractiveness or value

to you of A compared to B by irawing a vertical line through the

lige below. & vertical line through 5 for example would mean you

felt they were equally attractive, through L0 would mean you

preferved A completely over B, and through 0 would mesn you

preferred B to the complete erclusion of A,

3 K k] ]

f | 3 (] 1.

0 5 10
Prefer ¥ the saue Preferx
B to A ed A Ato B

2. If you had to choose either & ox B which would you choose?

3\3

B

&

Check one.

Or a scale of 0 to 10 rate how certain you would be of your cholce.

A vertical line through 10 would mean you are completely certain of

your choice while g vertical fine through O would mean you are very

uncertain of your choilce.,

L. ] k 4 ./

S 5 1 k3 L
0 5 10
Yery " Completely
uncertain

certain
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APPENDIX 3

VALUES QUESTIONNAIRE FOR $10 and -$1

This questlionaire is a measure of personal pi'eferezicex Obviously
there are no right or mng. answers. Each item consists of a palr of
alternatives lettered (i) or (B) and three questions about your reactlons
to these alternatives. Since thers are no right or wrong answers simply
give yonr-best answer,

Remember to be as careful as possible in making your ocholces be-
cauge you will be given ome of your cholces. For example, 1f on the
firet question you choose the $10.00 altermative and this is the same
question that the experimenter hes choosen by chance, you will receive
& cheque for $10.00 dated according to the time specified in the question,
If you choose the $1.00 altornative, then you will receive a cheque dated

- according to the time spscified for it,

If you have any quesntlons concerning these instructions, please ask.
If not, turn the page and complete the questionaire,




1.

3.
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YOU ARE GIVEM A CHOICE BETWEEN
A. $ 10.00 in 2 weeks or

B. $§ 1.00 in 2 days.

On a scale of 0 to 10 rate the relative attractiveness or value
to you of A compared to B by drawing a vertical line through the
lipe below. A vertical line through 5 for example would mean you
felt they were equally attracvive, through 10 would mean you
preferred A completely over 1, amd through ) would mean you

preferred B to the complete cwuclusion of A.

b} b} g £ 1 k } g g 8] $ L.

0 5 10
Prafer B the same - Prefer
Bto A as A Ato B

If you had to choose either A or B which would you choome?

A B _ Check one.

On a scale of O to 10 rate how éertain you would be of your choice.
A vertical line through 10 would mean you are completely certain of
your choice while & vertical line through 0 would mean you are very

uncertain of your choice.

2 ] 1 1 ] ¥ [ ] 1 {4 9, . )

0 . ' 5 10
Very Completely
uncertain certain
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YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10.00 in 20 weeks ox

B. § 1.00 in 1 weask.

On a scale of 0 to 10 rate the relative attractiveness or valve
to you of A compared to B by drawing a vertical line through the
iine below. A vertical line through 5 for examplé would mean you
felt they were equally attractive, through 10 would mean you
preferred A completely over 1. and through 0 would mean you

preferred B to the complete exzclusion of A.

) 3, L] 1] L L] £ 1] ) )] ]

0 5 10
Prefer ' 3} the same Prefer
B to A as A Ato B

If you had to chooge either & or B which would you choose?

A B Check one.

On a scale of 0 to 10 rate how certain you would be of your choice.
A vertical line through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

uncertain of your choice.

] ] ] '} 1 | 1 ) 1 L | ]

0 5 10
Very Completely
uncertain certaln
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YOU ARE GIVEN A CHOICE BETWERY
A, $ 20,00 1z 50 wesks or

B, § 1,00 in 9.5 weeks

1. On a scals of 0 to 10 Tate the rslative astixrectivensss or value
to you of A compared to B by drawing a vertical lins through the
lins tslew. A vertical lins through § for exemple would mean ypif N

| folt they wera equally attractive, thveugh 10 would mean you - :' ;:‘Z;'jj;'_'j':flf;f'__j-;'_
| rreferad A conmplately over B, and through 0 would nean you v o I

yrefered B to the complete exclusion of A,

0 , 5 10
Prefer B <¢hs sane . Prefar
Bto A Bs A . A to B

2¢ If you had to choosa eithez & or B which would jmx chotso?

AR Check one.

3. Onascele of 0 40 10 zate how certaln you would bs of your cholce,

A vexileal 1ine through 10 would mesn you axe completely certain of
your cholee while a vertical live -bhrngh 0 ﬁoulﬁ Mean you ams very
uncsxtain of your choice.

£, K - SR 4 [} (K ) . § 8 { TR [
0 5 . 10
Vexy " Completely

uncertain o , csrialn
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YOU ARE GIVEN A CHOICE BETWEEN
A, $ 10.00 in 2 weeks oX
B, $ 1.00 in 3 days.

On a scale of 0 to 10 rate the relative attractiveness or value..
to you of A compared to B by drawing a vertical line through the
1line below. A vertical line through 5 for example wdﬁld mean you
folt they were equally sttractive, through 10 would mean you
preforred A completely over B, and through O would mean you

preferred B to the complete exclusion of A.

0 5 10
Prefex ' B the same Prefer
BtoA as A A toB

If you had to choose either A or B which would you choose?

A B Check one.

" On & scale of 0 to 10 rate how certain you would be af your cholce.

A vertical line through 10 would mean you are completely certain of
your cholce while & vertical lins through 0 would mean you are very

uncertain of you cholcex

0 ' 5 .10
Very v Completely
uncertain ' cexrtaln




YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10,00 in 20 weeks ovr

B. § 1.00 iwmediately.

1. 7 a scale of 0 to 10 rate the relative attractiveness ox value
> you of A compare& toc B by drawing a vertical line through the
ldne below. A vertical line through 5 for example would mean you
feit they were equally attractive, through 10 would mean you
preverr:d A completely over B, and through O would mean you

prefurrel B to the complete exclusion of A

L. X L ) [ % ) % g [} '3

0 5 10
Prefer 5 the same Prefer
Heo A as A AtoB

2. If you had to choose either A or B which would you choose?

A B Check one.

3. On a scale of 0 to 10 rate how certain you would be of your choice.
A vertical linme through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

uncertain of your choice.

1 -3 3 2 A ’ g | 4 £ S ) ] L

0 5 ‘ 10
Very - Completely
uncertain certain
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YOU ARE GIVEN A CHOICE BETWEEN
A. § 10,00 in 2 weeks or

B, § 1.0¢ immediately.

1. On a scale of 0 to 10 rate the relative attractiveness or value
to you of A compared to B by drawing a vertical line through the
line below. A verticsal lime through 5 for example ubuld mean you
felt they were equally attraccive, through 10 would mean you
preferred A completely over B, eand through 0 would mean you

preferred B to the complete cucluaion of A.

2 k) 3 1 ol 3 f L} h{ - L

(1} 5 10
Prefer Y the same Prafer
B to A a8 A AtoB

2. 1If you had to choose either & or B which would you choose?

A B Check ome.

3. On a scale of 0 to 10 rate how certain you would be of your choice.
A vertical line through 10 would mean you are completely certain of
your choice while & vertical iine through 0 would mean you are very

uncertain of your choice.

1 1. g i. % L. i L L. 3 N |
¢ 5 10
Vexy Completaly

mcertain certain
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TOU ARE GIVEN A CHOICE BETWEEN
A, § 10.00 in 20 weeke o

B. § 1.00 in 2 weaks.

1. On a scale of 0 to 10 rate the relative attractivenese or value
to you of A compared to B by drawing a vertical linme through the
line below. A vertical line :hrough 5 for example would mean you
felt they were equally attractive, throﬁgh 10 would mean you
preferred A completely over B, and through 0 would mesn you

preferred B to the complete exclusion of A.

] ] L 1 5 1 v X 2 ) L

0 5 ’ 10
Preafeyr X I the same Prefer
BtoA as A _ AtoB

2. If you had to choose either A or B which would you choose?

A B Check one.

3. On a scale of 0 to 10 rate how certain you would be of your choice.

A vertical line through 10 would mean you are completely certain of

. your choice while a vertical iine through 0 would mean you are very

uncertain of your choice.

Ko 5. 4 b4 . k' £, ) ] k 3 .

O 5 10 . S
Vary Completely

uncertain certain
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YOU ARE GIVEN A CHOICE BETWEEN
A, $ 10.00 in . 50 weeks or ' -
B $ 1.00 ip 7.5 weeks \)

:
/

1. ‘On a scale of 0 to 10 rats the zelative atimctﬁreness or value
t0 you of A compared to B by drewing a verticel lims through the
lins below., A verticel line threvgh 5 for exasple would mean you

© felt they were equally atiractive, through 10 would mean you

preferred A complately over B, and through 0 would mean you
prefexrred B to the compleste execlusion of A,

3 £ 2 8 I £ &, ] 8 [ (]

0 5 o ‘ 10
Profer o B ths same , Prafer
Bito A . ag A - At 3B

2, If you had to chooss sither & vx B which weuld yem chocse?

A B Check one. : : .

3» Onascale of 0 to 10 xte how corteln you would be of your chélce,
A vortical 1ins thromgh 10 would mean you aze completely cortaln of
your choice while o vertical 1line through 0 would mean you are vezy
ungexrtain of youxr choice.

0 , ' 5 , 10
Very : Conpletely

unesztaln : o , oertain
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YOU ARE GIVEH A CHOICE BETWEEN
A. $ 10.00 in 12 weeks ox

B. § 1.00 in & days.

On a scale of 0 to 10 rate the relative attractiveness or value
to you of A compared to Bvby drawing a vertical lime through the
line below. A vertical line through 5 for example would mean you
felt they were equally attractive, through 10 would mean you
preferred A completely over E, and through 0 would mean you

preferred B to the complete exclusion of A.

L g ) 1. 2 ) L} g i L4 2.

0 5 _ 10
Prefer B the same Prefer
B to A as A AtoB

If you had to choose either A or B which would you choose?

A B Check one.

Or a scule of 0 to 10 rate how certain you would be of your cholce.
A vertical line through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

uncertaln of your choice.

] ] 1 2 3. ] 2 - 2 ] 2.

0 5 ’ 10
Very . Completely
uncertain certain
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YOU ARE GIVEN A CHOICE BETWEEN
A. § 10.00 in 2 weeks or

B. $ 1.00 4n 1 day.

1. On a scale of 0 to 10 rate the relative attractiveness or value
to you of A compared to B by drawing a vertical line through the
line below. A vertical line through 5 for example would mean you
felt they were equally attractive, through 10 would mean you
preferred A completely over B, and through ¢ would meen you

preferred £ to the complete exclusion of A.

Y ¥ L t ) ) 2 ¢ 1 9 Ky

0 5 10
Prefer B the same Prefer
B to A as A Ato B

§ . 2. If you had to choose either A or B which would you choose?

A B Check one.

3. On a scale of 0 to 10 rate how certain you would be of your choice.

A vertical line through 10 would mean you are completely certain of

your choice while a vertical line through 0 would mean you are very

uncertain of your choice.

2 1 ) ) 2 g ) g 3 g 2

0 5 10
Very Completely
umcartain . cexrtain
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YOU ARE <IVER A CHOLCE BETWERN
A, § 10.00 4u 12 wenks o

B. § 1.30 im 12  drys.

On a scale of 0 to 10 vats the velative attractivenas§ or value
ﬁo'you of A compared to B by drewing a vertical line through uhe
iine below. A vertical line through 5 for exampla would mean feu
falt chay.were equally at' sctive, through 10 would mean you

preferred A completely ov:- B, and through 0 would mean you

 preferred B to the complece enclusion of A,

. 1 ¥ (] I L AR ] ¥ k3 )
0 5 10
Prefer # the zame Prefeyr

5 to A as A Ato B

If vou had to chovse eithe:r A or # which would you choose?

A B Chack one,

o g seals of 0 to 10 rate how cortaln you would be of vour choice.
A werticsl line chrough 10 would nesn vouv ave completely certain of
your chodce while o vertf-al line through O world mean you are very

uncertain of your choice,

3 H 3 L ot S e i (PSR SRR
0 , 5 . 10
Very Completely

uneavtain certain




1,

3.

135

YOU ARE GIVEN A CHOICE BETWEEN
A. $10.00 in 2 weeks or

B. $ 1.00 in 1.5 days.

On a scale of 0 to 10 rate the relative attractiveness or. value

~ to you of A combared to B by drawing a vertical line through the

line below. A vertical line through 5 for example would mean you

felt they were equally attractive, through 10 would mean you
prefefred A completely over B, and through 0 would mean you

preferred B to the complete exclusion of A.

2 ] 1 (8 [} iR | ] 2 i} ] ]

0 ' 5 10
Prefer . B the same Preferxr
B to A as A A to B

If you had to choose either A or B which would you choose?

A B Check one.

On a scale of 0 to 10 rate how certaln you would be of your cholce.
A vertical line through 10 wouod mean you are completely certain of

your choice while a vertical line through O would mean you are very

uncertain of your choice.

h 3 ] ] L] 1] [ ] 1] g 1] L ] L3

0 5 10

Very Completely

uncertaln _ certain
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YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10.00 in 20 weeks or

B. § 1.00 tn 3 weeks.

1. On a scale of O to 10 rate the relative attractivenees or value
to you of A compsred to B by drawing a verticel line through the
iine below. A vertical line through 5 for exemple would mean you
felt they were equally attractive, through 10 would mean you
preferred A completely over ¥, and through 0 would mean you

preferred B to the complete cicluaion of A,

0 ) ‘ 10
Prefer B the sans Prefer
Btoe A a8 A AtoB

2. If you had to choose either A or B which would you choose?

A B Chack one.

3. On a scale of 0 to 10 rate how certalin you would be of your choice.
A verticsl line through 10 would mean you are completely certain of
your choice while a vertical line through 0 would mean you are very

wacertain of your choice.

% 3 9. £ 1. ) 3. N ) 5 2
0 5 ‘ 10
Very Completely

uyncertain certain
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YOU ARE GIVEN A CHOIGE BETWEEN
A, $ 10.00 in 50 weeks or
B. $ 1.00 in. '1/2 weeks,

1. On a scala of 0 to 10 ra.ta the relatlve attzactlivensss or va.lue -
togcucfAcompazadtoBbydmmgavarticallinethm&ghthe 2
line balow. A vertical line through 5 for example would mean you |

feli they were equally attractilve, threugh 10 wounld mean you
preferred A coapletaly over B, amd 'Ehrcugh 0 wdald maan you
- preferrad B to the complete exclusion of A,

0 | 5 10
Prafor B the sane : Prefer
B to A . .. _@as A ‘ A toB

2. If you had to choose elther A or B which would you choose?

A B Check oms,

3. Onaaaa.‘!.s of O to 10 rate how certainycuwcmldbe of:fourchoice.
A ver'ciea.l lire thz.-augh 10 would rean you axre ccmplotsly eemin of
your chciee whils a vortical lins through 0 wonld mesn you are vexy
uncertain of your cholce, | |

g U N o a $ . 8 (W ) [ S

0 ‘ L 10
- Very : . - Completely
uncexrtain _ ) o ~ certaln
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YOt ARD BIVEN £ THOWE LETWER

3 bt . 3 . e
A, D UBD 0 40 wesks oo

B, @ S0 B avs,

Or oa geele of O ro 0 ov 8 the jaiavive ativarcveness or value

o von of A comparad te - by & wing o vertiesi ldne uvhrovgh the

Tine helesi. A wertical ' Iue Lhtripgh 3 for eransie wmowld mean you

fely chey were equmallv yotreceto:, through 10 would mean ypou

prefterved L completely ooor B, g1 through O wordd mean you

prefervet B to the comp? v axclotion of A

N

B ol roame
as A

11 wou had vo choose aitar A or ¥ which would on choose?

SRR T I [ SRR S S

O NP N

10
Prefor
A e B

™

A B Chack one.

On 2 scale of O to 10 ra e how certain you would be of your cholce,

A varvivcal line through 'O would sdan you

your rhoice while #u veryical Line through

Sncernt ain 3% vour tholed.

¥ ki

are compierely certain ol

O owaraid mean you are very

TRV, R, JUSUSS SUUURTT SO NSNS PRI RSIUNS ARSIV NUSos. X

0 i
Very
wnrartain

L0
Lompletely
cargaln
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YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10.00 in 50 weeks or
B, $ 1.00 immediately.

1. Ona seale of 0 t0 10 rate the relative attractiveness ov value s
10 youv of A compared to B by drawlng a vertical line through the
line below. A verticsl lins through 5 for exanple wonld mean you
folt they were eq_ually attraciive, through 10 would mean you
pre:t‘emd A compleiely ovexr B, and through 0 would mean you
preferred B to the eccmplete excluslon of A,

] ] V] ] -} L 8 ] 1} 2 %

0 5 10
Prefer B the szne Profer
BtoA ' .88 A i Ato3B

2, If you had ‘o choose elther A oxr B which weuld yon choosna?

A B Check OB e

.3, On a'seals of 0 to 10 rate how certain j'ou would be of yovwr cholees =
A vertical 1lins through 10 would mean you ere conpletely sertain of
your choics whils a vertical line through O would mesn you sis very

uncsrtain of your choles.

0 ‘ 5 a 10
Vary Completely
uncertein , : certain
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YOU ARE CIVEN A CHOICE BETWEEN
A. $ 10.00 in 12 weeks or

B. § 1.00 in 18 days.

1. On a scale of 0 to 10 rate tne relative attractiveness or value

to you of A compared to B by drawing a vertical line through the
line below. A vertical line through 5 for example would mean you
felt they were equally attractive, through 10 would mean you

preferred A completely over B, and through 0 would mean you

preferred B to the complete exclusion of A.

L] ] i 1 \ R 5. i : L] 2. % <L
1] 5 10
Prefar % the same Prafer
B to A a8 A _ A toB

2. 1If you had to choose either A or B which would you choose?

A B Check oune.

3. On a scale of 0 to 10 rate how certain you would be of your choice.

A vertical line through 10 would mean yon sre completely certain of

your choice while a vertical line through 0 would mean you are very

uncertain of your choice.

L 2 s ] £ ] g ki L] ] L

0 5 10
Very ' Completely

uncertain ‘ certain
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YCU ARE GIVEN A CHOICE BETWZEN - |
A, $ 10,00 ir 50 weeks
B. $ 1.00 in_2.5 wooks

1. Ona sc;tle of 0 to 10 rate ths relative atiractiveness or value - '
toyouofAcompazadtoB'bydramngavertieeJ. lm'thrcughthe o
1ins below, A vertical llma through 5 for exapple would pean you
felt 4they wers equally attractive, through 10 would nean you

~ preforred A completely over B, and through O would mean you
‘prefarysd B to the complete éxclusion of A.

Y Y 1 2 ® re 2 », [y 3 » ‘“
0. 5 ' 10
Prefer B the pana Prefer

B'tt)A - as A S A toB

2. If yon had to chosse elther A or B which weuld you choose?

‘A ____ B Check one?

3. Ona scals of 0 to 10 rate how certain you weuld be of your cholce.

A vertical line through 10 weuld memn you arve completely certain of
your choice while a vertical line ;t.‘n::ough 0 would mean yoﬁ axe very

uncertain of ycui- cholca,

0. - s 10
Very . o Completely
- uncestalin - - coxtalin
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YOU ARE GIVEN A CHOICE BETWEEN
A. $ 10.00 in 12 weeks or

B, $ 1.00 immediately.

On a scale of 0 to 10 rate the relative attractiveness or value

to you of A compared to B by drawing a vertical line through the

‘1line below. A vertical line through 5 for example would mean you

felt they were equally attraciive, through 10 would mean you
preferred A completely over .. and through 0 would mean you

preferred B to the complete «xclusion of A.

] $ ] ] ] ) L. 1 '] 2 1

.0 5 10
Prefer B the same Prefer
B to A as A AtoB

If you had to choose either A or B which would you choose?

A B Check one.

On a scale of 0 to 10 rate how certain you would be of your choice.

A vertical line through 10 would mean you are completely certain of

your choice while a vertical line through 0 would mean you are very

i

uncertain of your choice.

3 1 L L] k4 L | I L] 1 l.. 1

0 5 : 10
Very Completely
uncertain ‘cartain




143

APPENDIX 4

PERSONAL INVENTORY

In answering the following questions it should be stressed that
all your answers will be kept confidential and once the experi-
ment is completed this informatlion will be destroyed.

Please answer the following questionss

i{. Name ' .
2. Sex M F Check one.
3, Birthdate / -/ /

day mo, yr,
4, Estimate the amount of money you will have avallable to spend on
nonessential personal needs over the next 30 days to the nearest

$50.00. .




144

. This questionaire is a measure of personél belief: obviously fhere

are no right or wrong answers. Bach item conslsts of a pair>of altexr-
natives lettered (A) or (B). Please select the one statement of each
pair (and only one ) which you more strongly believe as far as your con-
cerned. Be sure to select the one you actually believe to be more true
rather than the one you think you should'choosé or the one you would
like to be true. |

Please answer these ltems carefully,but do not spend t00 much time

on aﬁy one item{'Be sure to find an answer to every choice. Circle the
letter of statement (A or B) which you choose.

In some cases you may discover that you belleve both statements or
neither one. In such cases be sure to select the one you more strongly -
believe to be the case as far as you are concerned. Also try to respond

to each item independently when making your cholce:do not be influ-

enced by your previous choices.




1.

5.

10.

11.

(8)

- (8)

(4)
(8)
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Various sports activities in the community help increase
solidarity amongst people in the community.

Various sports activities in the community can lead to rivalry
detrimental to the solidarity of the community.

War brings out the worst aspects of men.
Although war is terrible,lt can have some value,

There will always be wars no matter how hard people try to
prevent them. '
One of the major reasons we have wars 1s because people do not

take enough interest in politics.

(4)
(B)

()

(8)

(a)
(8)
(4)
(8)

Even when there was nothing forcing me,I have found that I will
sometimes do things I really did not want to do.
I always feel in control of what I am doing.

There are institutions in our society that have conslderable
control over me.

Little in this world controls me,I usually can do what I decide
to do.

T would like to live in a small town or rural environmment.
I would like to live in a large city.

For the average citizen becoming a success is a matter of hard
work,luck has little or nothing to do with it.

For the average guy getting a good job depends malinly on being
in the right place at the right time.

Patriotism demands that the citizens of a nation particlpate
in any war.

To be a patriot for one's country does not necessarily mean he
must go to war for his country.

In my case getting what I want has little or nothlng to do with
luck. ,

It is not always wise for me to plan too far ' ahead because many
things turn out to be a matter of good or bad fortune anyhow.

Sometimes I impulsively do things which at other times I
definitely would not let myself do.
I find that I can keep my impulses in control.

In many situations what happens 10 people seems to be determined
by fate.

People do not realize how much they personally determine thelr own
outcomes.,




12.

14,

15,

16.

17.

18.

19.

20.

21,

22.

(A) College students should be trained in times of peace to aséuﬁ
military duties.
(B) The ills of war are greater than any other possible benefits.

(A) Most people donot realize the extent to which their lives are
controlled by accidental happenings.
(B) For any guy,there is no such thing as luck.

(A) If I put my mind to it I could have an important 1nf1uence
on what a politician does in office.

(B) When I look at it carefully I realize it is impossible for me to
have any really important influence over what politicians do.

(A) With fate the way it is,many times I feel that I have little in-
fluence over the things that happen to me.

(B) It is impossible for me to believe that chance or ~ luck plays an
important role in my life.

(A) When I put my mind to it I can constrain my emotions. :
There are moments when I cannot subdue my emotions and keep them
in check.

(A) Every person should give some of his time for the good of his touwn
or country.

(B) People would be alot:better off if they could live far away from
other people and never have to do anything for them.,

(A) As far as the affairs of our country are concerned, most reople
are the victims of forces they do not control and frequently do

. not even understand.

(B) By taking part in political and social events the people can di-
rectly control much of the country's affairs.

(A) People cannot always hold back their personal desires; they will
behave out of impulse.

(B) If they want to , people can always control their immediate wishes
and not let these motives determine their total behavior.

(A) Many times I feel'I might Just as well decide what to do by flip-

ping a coin,
(B) In most cases I do not depend on luck when I decide to do some-
thing. :

(A) Our federal govermment should promote the mass production of low
rental apartment bulldings to reduce the housing shortage.

(B) The best way for our govermment to reduce the housing shortage
is to make low interest mortgages availlable and to stimulate the
building of low cost houses.

(A; I do not know why politicians make the decisions they do.
(B) It is easy for me to understand why.politicians do the things
they do.



23.

2k,

25.

26.

27.

28,

29.

30,

31.

32,

33.
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(A) Although sometimes it is difficult, I can always willfully re-
strain my immediate behavior,

(B) Something I cannot do is have complete mastery over all my be~
havioral tendencies.

(A) In the long run people receive the respect and good outcomes they
worked for.

(B) Unfortunately, because of misfortune or bad luck, the average guy's
worth often passes unrecognized no matter how hard he tries.

(A) With enough effort people can wipe out political corruption.
(B) It is difficult for people to have much control over the things
politicians do in office.

(A) Letting your friends down is not so bad because you cannot do
good all the time for everybody.
(B) I feel very bad when I have failed to finish a job I promised I
would do.

(A) By active participation in the appropriate political organization
reople can do a lot to keep the cost of living from going higher.

(B) There is very little people can do to keep the cost of living
from going higher.

(A) It is possible for me to bchave in a manner very different from
the way I want to behave.

(B) It would be very difficult for me not to have mastery over the
way I behave.

(A) In this world I am affected by social forces which I nelther con-
trol or understand.

(B) It is easy for me to avoid and function independently of any
social forces that may have control over me.

(A) It hurts more to lose money than to lose a friend.
(B) The people are the most important thing in this world of ours.

(A) What people get out of life is always a function of how much effort
they put into it.
(B) Quite often one finds that what happens to people has no relation
- to what they do,what happens Jjust happens.

gAg Generally speaking, my behavior is not governed by others.
My behavior is frequently determined by other influential
people.

(A) People can and should do what they want to do both now and in the
future.
(B) There is no point in people plaﬁning their lives too far in advance

- because other groups of people in our society will invariably upset
their plans.



3,

35.

36.

37. '

38.

39.

4o,

hi.

L2,

43-

L,

45,

(8)

(8)
(8)

k3

(4)
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Happiness is having your own house and car.
Happiness to most people is having their own close friends.

| There is no‘such thing as luck, what happens to me 1s a result

of my own behavlor.

Sometimes I do not understand how I can have such poor luck.

More emphasis should be placed on teaching the princlples of
Christianity in public school,

Christianity should not be included in a school curriculum;
it can be taught in church.

Many of the unhappy things in people's lives are at least par-
tly due to bad luck.
Peoples misfortunes result from the mistakes they make.

Self—regulatldn of one's behavior is always possible.
I frequently find that when certaln things happen to me I can~
not restrain my reaction.

The average man can have influences in government decislons.,
This world is run by a few people in power and there is not much
the little guy can do about it.

When I make up my mind, I can always resist temptationand keep
control of my behavior.

Even if I try not to submit , T often find that I cannot control
myself from some of the enticements of life such as over—eating
or drinking.

My getting a good job or promotion in the future will depend a lot
on my getting the right turn of fate.

When I get a good job, it is always a direct result of my own
ability and motivation . '

Successful people are mostly honest and good.
One should not always associate achievement with integrity and
honor. ,

Most people do not understand why politiclans behave the way they

- do.

(®)

()
(8)

In the long run people are responsible for bad government on
a national as well as local level,

T often realize that despite my best efforts some outcomes
seem to happen as if fate planned it that way.

The misfortunes and successes I have had were the direct result
of my own behavior,

Most people are kind and good.

" People will not help others unless circumstances force them to,

-~
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APPENDIX 5

IRSTRUCT {ONS QUESTICNAIRE
During the experiment you were asked to follow some taped instruc-
tions concerning the rewards tha. you were asked to choose between. X
would like you to answer the fol:wing questlons concerning the taped
ingtructions that you heard.
i. Were you éble to clearly hea - the taped ingtructions?

Check one: Yes Some di’ Tleulties No v

2. Did the instructions make sense to¢ you or have meaning for you?

Check one: Yes In some w@ays No 0

3. Were you able to do what the instructions asked?

Check one: Yes _ Had some diffilcultles No o

4, If you did not answer "yes" o question 3, describe in a few words

what were the problems you had with the Instructions.

5. If you did not answer "yes” tubquestion 3, descrlbe in s few words

what you 434 instead of foll #ing the instructions,




