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INTRODUCTION
Theoretical advances In science are often precipi
tated by some methodological development that permits a
new approach to the guest for knowledge.

Such was the

case with the study of human motivation in psychology.
This thesis represents, in part, a review of the work
in achievement motivation that followed the development
of the thematic apperceptive measure of achievement mo
tivation by McClelland, et_ al. in 1953-

du addition,

it is hoped that this study will make a significant
contribution to the large body of knowledge spawned in
the field of achievement motivation.
In 1953, McClelland, at a_l. published a summary of
research on achievement motivation conducted from 194-71952 under the auspices of the Office of Naval Opera
tions.

This work contained their conceptualization of

achievement motivation and outlined the development and
application of a projective measure of achievement moti
vation.

The actual start of their work began in an im

probable way with a study of the hunger drive (Atkinson &
McClelland, 194-8).

In this study, the authors combined

some of the ideas of Freud and Murray and applied them
to the experimental situation.

Freud (1900) had

emphasized that fantasies (dreams) are invariably

responsive to desire and are potentially expressive of
desire.

Murray (1938) extended this idea and developed

a projective measure whereby an individual could be
prompted to fantasize to apperceptive cues.

This

measure was Murray's Thematic Apperceptive Test (TAT).
Atkinson and McClelland, taking these ideas, hypo
thesized that if a drive (wish) could be experimentally
induced, the various intensities of the drive should be
manifested in the content of stories written in response
to thematic apperceptive type pictures.
fact, what they found.

This was, in

Human subjects deprived of food

tended to write stories which contained an inordinate
reference to food,, food gathering, hunger, and the like.
Stories were scored according to various categories
developed specifically for this experiment and scores
tended to increase as the period of food deprivation
increased.

It appeared that hunger was apparently

detectable in imagination.
With this established, the crucial question was
whether or not psychogenic needs could be measured in
much the same manner as the more fundamental physio
logical need of hunger.

In 194-9 McClelland, et al. ,

conducted a study to answer this crucial question and
in turn to further develop their scoring system.

In

this study the investigators attempted to find out the
effects of a psychogenic need on thematic apperception

under different degrees of experimental arousal.

The

psychogenic need chosen was need achievement, dubbed
,:n achievementafter Murray (1938).

It was aroused

under conditions standardised in previous experiments
in the field of personality (Alper, 194-6; Nowlis, 194-1;
and Sears, 194-2).

Their findings indicated that varia

tions in induced motivation resulted in variations in
thematic apperceptive content.

The rationale at this

point vras to categorize the content of stories written
under I:n achievement1' arousal and to assign numerical
values to the various categories.

This scoring scheme

would, in turn, be used to score stories written without
experimental arousal; the numerical sum being a measure
of a relatively stable, latent disposition to strive
for achievement— achievement being defined as success
in competition with some standard of excellence.
While the exact scoring scheme employed by
McClelland ejb al. is not necessarily germaine to this
discussion, the reliability, validity and generalizability are most important.

In the original study

(McClelland, e_t _al. , 194-9) a score-rescore reliability
of .93 was obtained by two scorers on two different
occasions a month apart.

An inter-scorer reliability

of .91 was obtained in this same study.

Atkinson

(1930) obtained a six-month interval score-rescore
reliability of .93 and a split-halves reliability of
.78.

Lowell (195C), using two equivalent forms (the

h
split-halves forms used, by Atkinson (1950; of three
pictures each, obtained a test-retest reliability of
.22.

However, there was 72.5 per cent agreement be-

tween the two forms in placing subjects above or below
the median score obtained from the two distributions
combined.

Apparently, the scoring scheme was objective

enough to provide relatively stable intra-scorer and
inter-scorer measures.

Apparently, also, the scheme

suffered the same test-retest unreliability of most
projective measures.

This is not surprising consider

ing the great effect a few extreme shifts have on a
product-moment correlation.

This is exactly what

occurred in Lovell's (1950) study.
In order to test the validity of McClelland's
measure several investigators attempted to determine:
(a) if ''achievement related'1 responses other than pro
jective stories also varied with different states of
arousal and/or; (b) whether high "n achievement” sub
jects had different motivational characteristics from
low "n achievement" subjects.

In 1950, Atkinson

demonstrated that the number of tasks completed by
subjects increased significantly (1^.01) as the amount
of experimental achievement arousal increased.

Lowell

(1952) noted that high "n achievement" subjects (as
measured by the TAT method) performed significantly
better than low "n achievement” subjects on a simp>le
additions task.

Atkinson & Raphelson (1956);

s'

Atkinson & Reitrnan (1956); end French (1955) reported
a significant positive relationship between "n achievement,: and level of performance; as well as an increase
in level of performance with increased experimental
motivation arousal-

All of the evidence in these

studies was not positive, however.

McClelland (1955)

and the authors of the studies have adequately explained
these shortcomings as arising from either:

(a) failure

to arouse achievement motivation and restriction of
performance (Atkinson, 1950 & Lowell, 1952); or (b)
arousal of motives other than achievement (French, 1955;
Atkinson & RapheIson, 1956; and Atkinson & Reitman,
1956) ihe generalizability of the scoring scheme de
veloped by McClelland and his colleagues depended upon
its accuracy in measuring "n achievement’’
' in populations
other than the original college male criterion popula
tion.

McClelland, e_t ad. (1955) claimed that their

scoring categories were culturally independent and
should be able to measure n achievement in differing
populations-

Lowell (1950) gave this contention its

first tentative support when he administered the ”n
achievement” test to a hew male college population as
well as to a population of ninth-grade ISiavaho males in
Few Mexico-

With, both populations, increa.sed experi

mental arousal resulted in significant (P<-01) in

6
crease in "n achievement" scores.

Similar findings

were reported "by McClelland, erfc al. (1953) on a popula
tion of males ranging in age from 31-60 years.

Veroff

(1950) administered the "n achievement” measure to both
male and female high school students (aged 16-18).
He reported a significant increase in "n achievement"
scores with increased experimental arousal for the male
subjects (P=.01).

However, there was not a significant

increase with the female subjects.

It was interesting

to note that the female subjects were significantly
higher than males in ”n achievement" under neutral con
ditions, but not under achievement arousal conditions.
Veroff interpreted this to mean that any test situation
in which girls are openly competing with boys contains
more achievement motivation for .the girls than the boys
under presumably neutral conditions.

Veroff, Wilcox,

and Atkinson (1953) reported similar findings with a
different sample of female college students.

McClelland

et al. (1953) argue that these discrepancies are not due
to the invalidity of the scoring system but to the fact
that the usual arousal instructions simply do not in
crease achievement motivation in female subjects.
Atkinson (1958) reported that this was still an un
resolved issue but French & Lesser (1964) later presented
evidence which supports McClelland's contention that it
is the experimental conditions and not the scoring scheme
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which fail to produce a valid n achievement measure
for women.
In summary, the evidence indicates that McClel
land's n achievement test is a relatively stable measure
which can consistently (according to projective stan
dards) identify individuals in the extremes of n
achievement.

Tentatively, it appears that the admini

stration procedures and scoring system can be effect
ively applied only to male subjects with some evidence
for cross-cultural validity.

The construct validity of

the n achievement appears to have been fairly well
established.

V/hat criticism does exist (McArthur,

1953; Reitman, i960; Vogel, et al., 1958 and Klinger,
1966) is easily handled because of McClelland's (1958)
empirical approach which assumes, that we will discover
what achievement motivation really is through research
and not by apriori notions of what behavior a measure
of achievement motivation "should" predict.

Therefore,

the n achievement test is not invalid just because it
fails to predict what an achievement measure "should"
predict.
Research in achievement motivation has been con
centrated in two major areas since 1958.

McClelland

has been primarily concerned with the social origins
and social consequences of* the need for achievement
(McClelland, 1961; 1965, (a) 1965 (b); 1966).

o
u

Atkinson has emphasized another aspect, improving the
psychological theory of motivation through incorpora
ting different theoretical concepts with empirical
facts arrived at by systematic experimental inquiry.
While these two scientific orientations are by no
means independent of each other, it is the direction
taken by Atkinson which is the primary concern of this
paper.

Occasional excursions will be made into the

other orientation when necessary for clarification or
synthesis.
In 1958, Atkinson summarized the work and im
provements in the area of achievement measurement and
outlined a theoretical framework for achievement moti
vation.

This inspired a host of experimental studies

designed to test and improve the.theory (Atkinson,
1958).

In this work Atkinson redefined his concep

tualisation of achievement motivation and presented a
theory of how motivation functions to influence behav
ior.

Referring to earlier findings (Atkinson, 1957;

and Atkinson & Reitman, 1956), Atkinson states, in
essence, that a motive is a latent, relatively stable
disposition to strive for a particular goal state or
aim (e.g., achievement, affiliation, power).

The

strength of a particular motive is assessed by thematic
apperception under neutral conditions.

The term

motivation can then be used to designate the arousal
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state of the person that exists when a motive has been
engaged by the appropriate expectancy (i.e., an ex
pectancy that performance of some act is instrumental
to attainment of the goal of that motive).
is the function of three variables:

Motivation

motive, expect

ancy, and incentive, or motivation=f (strength of
motive x expectancy x incentive).

Atkinson (1958)

defined motive, expectancy and incentive in the
following manner:
An expectancy is a cognitive anticipation,
usually aroused by cues in a situation, that
performance of some act will be followed by
a particular consequence. . .
Incentive . . . It represents the relative
attractiveness of a specific goal that is
offered in a situation or the relative un
attractiveness of an event that might occur
as a consequence of some act.
A motive is conceived as a disposition to
strive for a certain kind of. satisfaction,
as a capacity for satisfaction in the at
tainment of a certain class of incentives.
The names given motives— such as achieve
ment, affiliation, power— are really names
of classes of incentives which produce
essentially the same kind of experience of
satisfaction. . . (P. 323)Purther, there are two classes of motives.

The

aim of one class, usually referred to as an approach
tendency, is to maximize satisfaction.

The aim of the

other is to minimize pain (avoidance).

Total achieve

ment motivation or resultant motivation is seen by
Atkinson as an additive combination of the motivation
to achieve (approach) and the motivation to avoid
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■failure (avoidance).
In order to assign magnitudes to the different
variables, the following rationale was used:

(Much

of the following is based on an earlier discussion of
"level of aspiration” by Lewin, et ad., 1944-).
(1) The difficulty of a task is a negative func
tion of the subjective probability of success (P s).
A difficult task is one with a low P s while the reverse
is true for an easy task.
(2) The incentive value for succeeding (I ) is
a positive linear function of the difficulty of the
task--the more difficult the task the greater the
feeling
of satisfaction.
^

Therefore,7 I c? =1-Pc: .
k_j

b~>

(3) The negative incentive value for failure (P^)
is represented as -P s . When P^s .is high, an easy task,
the sense of humiliation for failure is great. When
P

is low, a difficult task, the sense of humiliation
s
’
’
is less.
(A)
Po=l-P
v
f
s . P s and P f„ are assumed to add to 1.00.
In Table 1, hypothetical values indicate the
relative strengths of resultant achievement motivation
(RAM) conceived as the motivation to achieve/approach
(M o ) and the motivation to avoid failure (Mf).
-L
This theoretical conception of achievement moti
vation assumes an ”ideal" situation.

In the sense it

is used here, an ideal situation is one in which: (a)
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only the motivation to achieve is aroused; and (h) the
constraint to stay and perform the task is greater
than the desire to leave.
TABLE 1
Resultant Motivation as a Joint Function of Motive (M),
Subjective Probability (P), and Incentive (I) -

Motivation to Avoid
Motivation to Achieve Failure

Res.
Mot.

AvoidMs X P s -£ Xs—Approach Mf X Pf X If=ance
Task
Task
Task
Task
Task
Task
Task
Task
Task

A
B
C
D
T~

JLJ

P
G
H
I

1
1
1
1
1
1
1
1
1

.10
•ciU
.30
.40
.50
.60
.70
.80
.90

.90'
.80
.70
.60
.50
.40
.50
.20
.10

.09
.16
.21
.24
.25
.24
.21
.16
.09

1
1
1
1
1
1
1
1
1

.90
.80
.70
.60
.50
.40
.30
.20
.10

-.10
—.20
-.30
-.40
-.50
-.60
-.70
-.80
-.90

-.09
-. 16
-.21
-.24
-.25
-.24
-.21
-.16
-.09

0
0
0
0
0
0
0
0
0

Table 1 depicts a situation in which the motivation
to achieve is equal to the motivation to avoid failure.
Should either tendency be stronger than the other (e.g.,
assign an M value of 2 to one tendency and a value of 1
to the other) the result is to cancel the effect of the
weaker tendency, and to lower the strength of the
stronger tendency.
The crucial step, in order for Atkinson to apply
this theoretical framework to measures of n achievement,
was the assumption that high n achievement indicated a
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stronger disposition to succeed than to avoid failure
while low n achievement was a stronger disposition to
avoid failure than it was to succeed.

While n achieve

ment could hardly be considered a direct measure of
the absolute strength of these two tendencies, all that
the theory requires is a relative difference in
strength.

Aside.from some presumptive evidence offered

by Atkinson (1957) the strongest support for this as
sumption comes from Raphelson (1957)-

Raphelson re

ported that n achievement, as measured by thematic
apperception, is negatively related to scores on the
Mandler-Sarason scale of test anxiety (TAQ) (Handler &
iSarason, 1952) and a galvanic index of anxiety obtained
in a test situation.

In I960, Atkinson and Litwin used

scores on n achievement and TAQ to predict behavior
according to Atkinson's (1957) theory.
that when lIo exceeded
O

They showed

(high n achievement— low TAQ) ,
.1.

as compared with Ii^ greater than M

(low n achievement—

high TAQ), subjects: (a) preferred tasks of intermedi
ate difficulty; (b) showed greater persistence at
achievement-related tasks; and (c) displayed a higher
level of performance.
Based on this conception of achievement motivation,
Atkinson predicted: (a) when

o

is stronger than

_L

individual when given alternative tasks, will select
the task that maximizes his chances of satisfaction

an
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(P s=.50); and (b) when ku
than il , an
i is stronger
s
individual when offered alternative tasks, will choose
the task that minimizes his anxiety about failure
(P s=.10 or P_s
,= .90) and avoid tasks which maximise his
anxiety (P =.50).
liuch experimental work has been conducted in an
effort to test some of the assumptions and implications
of Atkinson's theory.

In addition, these studies have

added more information on some of the characteristics
of achievement motivation.

The best documented pre

diction is that when M o is greater than Ii^ a person will
select tasks of intermediate difficulty more often than
either very easy or very difficult tasks.

Atkinson &

Litwin (i960), Atkinson, Bastian, Earl, & Litwin
(i960), Littig (1963), Isaacson-(1964), Morris (1966),
and Feather (1967 a), all reported that when M s was
greater than 11^ individuals showed a significant preference for situations involving intermediate probabi
lities of success.
Perhaps the least sustained prediction is that
when ku
is greater than M S a person will avoid tasks
.L
of intermediate difficulty.

Littig (1965), using a

game of chance, showed that subjects in whom. M- ex
ceeded Iio avoided intermediate probabilities of suc
cess.

Isaacson (1964) showed that male students
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preferred either very difficult or very easy courses
when

-L

was greater than M o .

Morris (1966) in a study

of vocational choices reported that when motivation
to avoid failure was dominant subjects chose occupa
tions as if they were attempting to avoid intermedi
ate degrees of risk.
There are numerous other experiments which add
additional information to the theory of achievement
motivation conceived as motivation to succeed and moti
vation to avoid failure.

An important area is the

effects of success and failure.

Atkinson's (1957)

theory would predict that when M s is greater than i
a person would select a more difficult task following
success and an easier task following failure.

This is

a rational shift due to a change, in subjective probabi
lity of success (P0).
o

If a. person initially selects a

task in which the P s is .50 and then fails the task,
7 it
is assumed that the P s for that task is lowered and
that the next task selected will be one in which the P
O

is higher than the first (an easier task).
opposite effect results from success.
o

When

Just the
exceeds

, however, the theory would predict somewhat atypical

responses; selecting a more difficult task after failure
and an easier task after success.
son selectsthe easiest
taskincreases and

If the fearful per

taskand fails,

asTable

his P^ for that

1 shows his motivation to
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avoid that task increases.

Since there is no easier

alternative task for the next selection the most dif
ficult task should now appear least unattractive.

If,

however, the person should succeed at the easiest task
then the

decreases and his motivation to avoid that

task decreases and he should remain at that level.
Should the avoidance motivated person select the most
difficult task and succeed, P increases and his moti’ s
vation to avoid that task paradoxically increases and
the easiest task then becomes the least unattractive.
If he fails at the most difficult task, as is likely,
his P« decreases and the motivation to avoid the task
is paradoxically decreased (due to the nature of I^).
In summary, Atkinson's theory predicts a typical
(raising after success--lowering after failure) shift
in task preference when

exceeds

When.

ex

ceeds M o the theory would predict an atypical
(lowering after success— -raising after failure) shift
in task preference.

These predictions have been sup

ported in subsequent research.

Hancock & Teevan

(1964), Moulton (1965); and Feather (1967 a) reported
more atypical reactions to success and failure among
failure-avoiding subjects than among success-seeking
subjects.

However, Feather (1967 b) warned that he

was able to find these reactions only under conditions
of high performance variability.

Apx^arently, when
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performance variability is low task selection is deter
mined by performance.

When variability is high, the

situation is more ambiguous and relationships between
task selection and personality variables are more
likely to be evidenced.
One aspect which Atkinson's theory, as formulated
in 1957, does not cover is the effect of success and
failure experiences on subsequent task performance.
Ail that the theory predicts is that subjects should
perform at their highest levels when P s=.50 regardless
of whether the motivation is to succeed or to avoid
failure.

This is because the opportunity for success

and the opportunity for failure sire greatest at P =.50.
s
(This idea was later changed to the effect that when bK
0
1
exceeds M the person will suffer his greatest
decrement in performance at P =.50 because at this level
the possibility of avoiding failure is at its lowest,
(Atkinson, 1964; and Atkinson & Feather, 1966)).
Partial support for these assumptions was rendered by
Atkinson & Litwin (i960) and Feather (1961).

Con

ceived either way, the theory is bound to an initial
situation and assumes the stimulation of a resting
organism.

In an attempt to correct for this Atkinson &

Cartwright (1964) presented a theoretical paper which
accounted for the persisting effects of previously
aroused but unsatisfied motivation.

In essence, a

previously aroused but unsatisfied motive persists
following non-attainment of the goal of the motive.
Weiner (1966) extended this line of reasoning to account
for the effects of success and failure which he had dis
covered in earlier experiments.

Earlier Weiner (1965 b)

had noted that success oriented subjects tended to re
sume interrupted tasks following interpolated failure
experiences but not following success.

Subjects moti

vated to avoid failure tended to resume tasks following
interpolated success experiences but not failure.

In

addition, when Iio
o exceeded K™X subjects persisted longer
and worked with greater speed following failure than
they did following success.
opposite when

The effect was just the

was greater than M .

In this case,

subjects persisted longer and worked with greater speed
following continued success than following failure
(Weiner, 1965 a).

To account for these findings Weiner

(1966) offered two theoretical points: (a) M O and thi
persist after non-attainment of goals in proportion to
their original strengths; and (b) after attainment of
goals, the dominant motive receives the greatest
decrement (due to satisfaction) such that the other
motive becomes dominant.

This extension of Atkinson’s

theory accounts well for the effects of previously
aroused motives on performance and shows that the theory
(as presented in 1957) is limited to instances of
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initial motivation.

Although these ideas have not been

formally used as such, they could explain the effects
of failure and success on subsequent risk-taking be
haviors as well as they explain the effects on task
performance.
In summary, achievement motivation is conceived as
an additive combination of the tendency to approach
success (MS ) and the tendency to avoid failure (ML).
X
The measures which give the most reliable indication
of the relative strengths of these two tendencies are
McClelland's n achievement test and the TAQ.

When M o
o
exceeds M^ a person v/ill show a greater preference for

tasks of intermediate risk, work faster, and persist
longer than when ML
Persons in whom M s
Jl exceeds M^.
s
exceeds
tend to make typical.risk preference re
actions to success or failure (raising their level of
attempt after success and lowering it after failure).
Persons in whom FL
exceeds M^S tend to make more atypiX
cal risk preference reactions to success and failure.
Following interpolated failure, persons in whom M^ ex
ceeds MLi work faster and persist longer than persons
in whom IL exceeds M o. Following interpolated success,
persons in whom

exceeds M o work faster and persist

longer than persons in whom MI exceeds M^.
Statement of the problem
Another aspect of success and failure which has
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not been investigated is the effect of impending suc
cess or failure on on-going behavior.

In a competitive

situation where relative standings are.an indication
of success or failure, how does a person react when mid
way through the task he sees himself as ahead of, be
hind, Or even with the majority of the competing group?
How is this reaction mediated by achievement motiva
tion?

In day-to-day life this is often a very real

problem. 'An apparent example is the academic world
where a student's success or failure is not measured by
his absolute state of knowledge but by his relative
standing among his contemporaries.

In the entrepre-

neural world, does a manufacturer take the same type
of investment risks and concentrate his potential in
the same manner when he is ahead of his competitors as
he does when he is behind?

from the macroscopic view

of success and: failure in life, how often can a man
measure his own achievement without taking into account
the achievement of his fellows?

In a fundamental sense

these questions are the foundation for this paper.
In relation to achievement motivation, (when the
standard of success or failure is relative standing in
a competitive group) the specific questions are:
(l) When M S exceeds kU,
how does a person's beX
havior vary as a function of impending success, im
pending failure, or on even chance of success or

failure?
(2) When 11i
. exceeds M s , how does a person's behavior vary as a function of impending success, im
pending failure, or an even chance of success or
failure?
(5) What differential effects does resultant
motivation (Mo or If
dominant) have on behavior reJL
suiting from impending success, impending failure, or
an even chance of success or failure?
The dependent variables chosen for experimental
study are: (a) risk-taking; (b) speed of performance;
and (c) persistence at a task.

The experimental

measures of these behaviors will be discussed later
in detail.

The independent variables are: (a) re

sultant achievement motivation (M
N s exceeds 1*1I„ hereafter
designated as "hone of success'5 (HS) and Ii~
i exceeds M s
designated as "fear of failure" (FF)); and (b) impending
success or failure, or an even chance of success or
failure ("standings").
Hfgootheses
Since Atkinson's (1958, 1966) conceptualization of
achievement motivation appears most applicable to
initial reactions to an achievement situation and makes
no allowance for "mid-task" motivation, the following
hypotheses are tentatively tendered:
(1) Patterns of risk-taking vary as a result of
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RAM, standings, and the interaction of RAM and standings.
a.

HS subjects will prefer intermediate de

grees of risk (P. =.50) when at mid-task they are faced
with impending success or an even chance of success or
failure.
b.

HS subjects will avoid intermediate degrees

of risk when at mid-task they are faced with impending
failure.
c.

IF subjects will avoid intermediate degrees

of risk when at mid-task they are faced with impending
failure or an even chance of success or failure.
d.

FF subjects will prefer intermediate de

grees of risk when at mid-task they are faced with im
pending success.
(2) Speed of performance varies as a result of RAM,
standings and the interaction of RAM and standings.
a. HS subjects will perform faster when at midtask they are faced with impending failure than they
will when faced with impending success or an even chance
of success or failure.
b.

FF subjects will perform faster when at mid

task they are faced with impending failure or an even
chance of success or failure than when faced with imp ending sue cess.
(3) Persistence at an achievement related task
will vary as a result of RAM, standings, and the

a.
t ar rk

HS subjects will persist longer when at raid-

1-lu'v a r e

w \ \ \ uhon

i' nrovi w i t h

-hu'eo

w \ i \\

. i n r e mi \ nw; i h i i l u r w

\ moo lie. \ nr; r i k v o r r

or

thru

I he v

an ovo.ti o i u u t e c

of success or failure.
b.

FF subjects will persist longer when at mid

task they are faced with impending failure or an even
chance of success or failure than when faced with im
pending success.

METHOD
Subj ects
The initial sample consisted of 100 male students
from the Introductory Psychology course at the Uni
versity of Nebraska at Omaha.

Prom this sample, 60

Ss were chosen based on n achievement and TAQ scores to
participate in the laboratory portion of the experi
ment .
Apparatus
The first part of the experiment consisted of ad
ministering the n achievement test (McClelland ejb al. ,
1953; Atkinson, 1958) and the college form of HandlerSarason Test Anxiety Questionnaire (TAQ) (Mandler &
Sarason, 1951; Sarason & Handler, 1952; and Handler &,
Cowan, 1958).

Pour pictures, 2, 8, 1, 7? (using num

bers assigned by Atkinson, 1958) were used to test for
n achievement.
The laboratory portion of the experiment con
sisted of three separate tasks.
volved two timed tests.

The first task in

The first was an anagrams

test, constructed of ecpual-letter words of eq.ua.1 fre
quency from the Thorndike-Lorge (1944) frequency
count.

The second test of the first task was an en

coding task.

Tne second task was a timed symbol

substitution task requiring The transposition of digits
and letters.

The third task consisted of soluble and

insoluble pencil trace tasks similar to items used by
Feather (1961).

A pilot experiment was conducted to

establish approximate norms and levels of difficulty.
All of the tasks for the experimental portion were
constructed by the experimenter.

The actual tasks are

displayed in Appendices I-III.
Procedure
The first part of the experiment consisted of ad
ministering the n achievement test and the TAQ.

The

tests were administered to groups of not more than pO
subjects at each testing.

The procedure was essenti

ally the same as that used in earlier investigations
cited above and provided a measure of
ment) and IT^ (TAQ).

s (n achieveThe n achievement test was ad
11^

ministered under neutral conditions according to a
standard procedure (McClelland _et _al., 1953)-

Four

pictures were presented in the following order: 2, 8,
1, 7 (using numbers assigned by Atkinson, 1938).
otories were scored by the experimenter after he had
attained an inter-scorer reliability of .917? with the
"expert11 scorers on practice material (Atkinson, 1958).
The TAQ was administered according to instructions given
in the TAQ manual.

ocoring consisted of dividing each

line scale into intervals of equal length and assigning
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scores of 1 to 4 to each response with, high score de
noting stronger anxiety response.

Scores on the n

achievement test rcnged from -5 to 22 with a mean of
6.420 and a standard deviation of 5-257-

TAQ scores

ranged from 46 to 118 with a mean of 06.174 and a
standard deviation of 15.269.

The correlation between

n achievement and TAQ was -0.295TAQ and n achievement scores were converted into
normalized T_ scores.

TAQ T_ scores were then subtracted

from n achievement T_ scores.

The top and bottom 50

scores from this final distribution of subtractive
scores determined which 60 subjects were chosen for the
laboratory portion of the experiment.

This procedure

was identical to that used by O'Connor, Atkinson, &
Korner (1966).

The top 50 subjects were designated HS

with the bottom 30 designated FF.
The laboratory portion of the experiment consisted
of individual testing.

This portion was presented to

the subject as the second half of a test, identified at
this time as a test of "individuality" (as popularly
conceived).

It was explained to the subject that the

previous tests he took were the first of a battery.
this time he was shown his standing (fictitious) in
relation to the rest of the subjects.

Standings were

restricted to the 50-55 percentile for the "behind"
subjects, 48-55 percentile for the "even" subjects,

At
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and 75-80 percentile for the "ahead" subjects.

A few

of the subjects not selected from, the original sample
were tested and given different standings than those
stated above in order to mask the contrived nature of
the standings.

The data derived from, the masking sub

jects were not included in the analysis.

Once the test

had been explained and the standings presented, in
structions began for the three tasks to follow.

It

was explained that performance on the first half of the
test was not necessarily correlated with the second
half and that performance on the second half could
easily change first-half standings.
Risk-taking task.

This task consisted of two

timed tests, an anagrams test and an encoding test.
On both tests difficulty was designated by the number
of anagrams or words to be unscrambled or encoded, re
spectively, in a fixed amount of time (2 minutes).
The time for each level of difficulty remained con
stant and. the number of anagrams to be solved estab
lished the objective levels of difficulty.

The avail

able levels and their accompanying point values for
each test were presented to the subject and he was in
structed to select the level at which he wished to
work.

The subject worked each test to completion.

He was cautioned to work as rapidly as possible.
Should he underestimate the number of anagrams he

could solve he would be given consolation points com
mensurate with the time left in the period.

These con

solation points, however, were not enough so that his
score would be equal to what it would have been had he
selected the next higher level of difficulty and suc
ceeded.

Should the subject overestimate the number of

anagrams he could solve in the time period, he was
docked points commensurate with the amount of extra
time it took him to complete the task.

The subject

was not docked more points than he could earn at the
level he was working.

Time was not announced until

after each test was completed.

(For the actual task

and instructions, see Appendix I.)
Speed task.

This was a symbol substitution task.

The object of the task was to. transpose a matrix with
letters and numbers paired in each block to another
matrix, so that the letters and numbers were paired
correctly but situated in different blocks within the
second matrix.

The speed with which the subject per

formed correctly was the only measure with which this
task was concerned.

(For the actual task and in

structions, see Appendix II.)
Persistence task.

This task required the subject

to trace geometric diagrams.

The object was to trace

over all the lines of the diagram without lifting his
pencil from the paper and without tracing over any
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portion of the diagram twice.

There were two diagrams,

one soluble and one insoluble.
was presented first.

The insoluble diagram

It was explained that the first

diagram was the more difficult of the two and, con
sequently, was worth more points.

The subject was

allowed to work on it as long as he liked but could
have asked for the less difficult diagram whenever he
pleased.

He had a fixed amount of time within which

to solve both diagrams.

Once he abandoned the first

diagram he was not allowed to return to it.

(For the

actual task and instructions, see Appendix III.)
Each of the three tasks was preceded by instruc
tions, including a simple practice sample.

In ad

dition, each task was surreptitiously presented as a
behavioral sample of separate, abilities "known" to
t
correlate highly with "individualism". The risktaking task, presumably, measured a person's ability
to find natural order in -ambiguous situations.

Per

formance on the speed task was presented as a sample
of the subject's ability to apply old ideas to new and
unique situations.

The persistence task was identified

as a perceptual reasoning task.
Dependent measures
Risk-taking.

A persisting problem with experi

ments of this nature has been the difficulty of finding
an adequate measure of each subject's P s , without which

the comparing of risk-tat ing patterns (preference for,
or avoidance of intermediate risks) is tenuous.
Previous experiments have had to assume no substantial
differences between subjects in subjective probability
of success.

This assumption is difficult to support

(Atkinson Sc O'Connor, 1966).
The measure of deviation from P =.90 was the
s
amount of time needed to complete the task above or be
low the alioted time.

This -measure was taken for the

two tests ox the first task.

The greater the deviation

from the alloted time the greater the dispersion
around P s=.90. It was assumed that the more conservative the levels of difficulty chosen the more time
.there would be left over— the more risky the levels
chosen the more extra, time needed to complete the task.
Smaller deviations in both directions denote a. prefer
ence for tasks of intermediate risk with larger scores
denoting an avoidance of intermediate tasks.
Speed.

Speed measures were the reciprocal of the

time taken to complete the speed task x 1000 (1/time x
1000); thus, higher numbers denoted greater speed.
Persistence.

The time spent on the insoluble

diagram before switching to the alternate diagram of
less point value was the measure of persistence; longer
times denoted greater persistence.

1nd eoerident v ar iab 1cs
3AK.

There were two levels of resultant achieve

ment motivation; Ilo and PP.- These levels were deter
mined by the distribution of the subtractive combina
tion of n achievement T scores and TAQ 1 scores (see
page

The top 50 scores in the distribution were

designated nHS" while the bottom 30 scores were
designated |:PP|;.
St and inns.

There were three levels of standings;

ahead, behind, and even.

11Ahead” meant that the sub

ject believed his standing on the n achievement test
and TAQ, was between the 79-80 percentile of all sub
jects tested.

''Behind1'
’ meant a standing between the

30-39 percentile while "even" was a standing between
the 4-8-93 percentile.

RESULTS
Subjects were assigned to one of six groups
according to their RAM in a 3 x 2 treatment x blocks
design— 3 different standings x 2 levels of RAM.

HS

subjects were randomly assigned to one of three
standings'groups within one level of RAM.

EE subjects

were randomly assigned to one of three standings
groups within the other level of RAM.
Three separate treatments x blocks designs(one
for each dependent measure) were used for an E test
for main effects of standings, RAM, and the inter
action of standings and RAM.

Hartley's Emax test

was used to test for homogeneity of variance.

Sig

nificance (alpha) for all analyses was set at .05Risk-taking
■ --i

,

- -

- - ,■— *

Table 2 presents the means and stand and, devia
tions for each of the experimental groups.

The

score for each subject was the sum of the absolute
values of the deviation (in seconds) from two
minutes for both of the risk-taking tasks.
Visual inspection of within-cells distributions
showed them to be markedly skewed.

Hartley1s Emax

procedure rejected the assumption of homogeneity of
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v/ithin-cells variance.

In an attempt to normalize the

viithin-cell distribut ions as well an to attain homo
geneity of Y/itnin-cell variance, a logarithmic trans
formation was used.

The score for each subject was the

common Log of the sum of the absolute values of the
deviation (in seconds) from two minutes for both risktakinm tasks.
TABLE 2
Iieans and Standard Deviations For
The Risk-taking Task
Standings
RATI

nne aa

Even

■xr

liS

1
lO o-'\r,
m— u j o TLhr v_

FF

— 1
.
.
.
., s ^

So.

X

Bekiind
oyi

Sd

36.731 228.300 213.663 148.300 131.615

-: 7 .z;-p Odd.184 267-300 Ilk.731 181.100 168.546

Table 3 summarizes the analysis of variance for
the logarithmic transformation of the risk-taking
measure.
TABLE 3
Analysis of Variance Summary For
The Risk-taking Task
Source

MS

DF

F

RAM

0.350

1

3.188

Standings
RAM X
Standings
Error'

0.268

2

2.194

0.016

2

0.132

0.122

54

Total
rone of to:
Op level.

59
main effects were significant at the
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Speed
The means and standard deviation Tor each of the
experimental groups are shown in Table 4.

The score

for each subject was the reciprocal of the time (in
seconds) taken to complete the speed task x 1,000.
TABLE 4
Means and Standard Deviations For
The Speed Task
--------------------

Standings
.RAM

Ahe ad

Even

Behind

Sd.

1
1

±in

51.300

7.454

52„100

9.363

43.700

5-579

EE

lt\
a
o
•d"

12.313

48.3'00

10.177

47.200

5.672

o

X

X

Sd

Sd

The assumption of homogeneity of within-cells
variance was not rejected using Hartley’s Emax pro
cedure.

Table p summarizes the analysis of variance

for main effects.
TABLE 5
Analysis of Variance Summary Eor
The Speed Task (Main Effects)
Source

MS

LE

E

RAM

205.350

1

2.669

Standings
RAM X
Standings
Error
Total

137.517

2

1.787

255-650
76.950

2
54

3.322*

59

*P<„05
Since neither the BAM nor the standings effect was

34

-

si cnifi cant at the .05 level but their interaction was
significant, an F test for simple effects was con
ducted.

Tabic 6 summarizes, the analysis of variance

for simple effects.
TABLE 6
Analysis of Variance Summary For
The Speed Task (Simple Effects)
Source
RAM
for
Ahe ad
RAH
for
jiivsn
RAM
for
Behind
W/in cells
Standings
tor
HS
Standings
for
FF
W/in cells

MS

DF

■F

583-200

1

7-576*

71.200

1

.925

61.250

1

.796

76.950

54-

214.935

2

2.790

178.234

d

2.316

76.950

54-

*P<.05
The only simple effect' significant at the .05
level was the effect of RAM when subjects were ahead.
Persistence
Table 7 presents the means and standard deviations
for each of the experimental groups.

The score for

each subject was the number of seconds the subject

55
■worked on the insoluble diagram before switching to the
easier diagram.
TABLE 7
Means and Standard Deviations For
The Persistence Task
Standings
RAM

Even

Ahead
n rO U

sr
J.V

X

Behind
Sd

X

Sd

TJO
ilO

An."'

61.157 dpi.100

64-. 655 56A.500

70.84-1

FF

-tr ' ^ .
an/o ° r/mo

51.820 592.100

-95-061 508.700

85-706

The assumption of homogeneity of within-cellc
variance was not rejected using Hartley's Fmax pro
cedure .

Table 8 summarizes the analysis of variance

for main effects.
TABLE 8
Analysis of Variance Summary For
The Persistence Task
Source

HS

DF

F

RAil

14-106.666

1

2.535

Standings
RAM X
Standings
Error

2814-6. 600

2

5-155*

4-552.867

cL

0. 8p4-

54-62.24-8

5R

Total

59

*P<.05
Duncan's (1955) multiple range test was used to
make multiple comparisons for the effects of standing:
Since the interaction effect of RAM and standings was
not significant at the .05 level it was assumed that

the main effects of RAIi=the simple effects of RAM,
and both levels of RAM were combined for the multiple
compaxison across standings.

The means for the

"ahead", "even", and "behind" groups were 57-250,
4-1.160, and 55.660, respectively.

All of the standings

groups were significantly different from each other
(P<.05). ;

DISCUSSION
Hypothesis 1
The data failed to support the hypothesis that
patterns of risk-taking var;/- as a result of RAH,
standings, and the interaction of RAM and standings.
Inspection of Tables 2 and 3 shows that a large part of
this was due to large within-cells variance.

Much of

this variance was due to 15 per cent of the sample
(nine subjects; who badly overestimated the time needed
to complete the tasks.

(Each of the nine subjects had

a combined time of over 4-00 seconds.)

Five of these

subjects overestimated so badly that it was necessary
to stop them after 10 minutes and 20 seconds; the time
at which, had they selected the highest number of
anagrams and still not completed them, their score for
the task would have been zero.

The mean and median

number of anagrams attempted by the entire sample were
6.185 snd 6.4-28, respectively.

The mean and median

for the nine aberrant subjects were 6.553 and 6 .500.
Based on the similarities between the levels attempted
by both groups, it appeared that the gross overestima
tions were not so much a result of the subjects at
tempting to earn more points but a result of having
either no appreciation for the difficulty of the task

or having no appreciation of their ability to solve
anagrams.
In an attempt to find out how much these nine
aberrant subjects contributed to the large withincells variance a post hoc analysis was conducted with
the nine subjects removed.

In addition, nine more sub

jects were randomly discarded to even the number of
subjects per ceil.

This resulted in the same 2 x 3

treatment-by-blocks design as -the original analysis
but with only seven subjects per cell.
With the post hoc analysis the effect of RAH was
significant (P<.005).

In addition, the interaction of

RAM on standings was significant (Pd.Op)-

Apparently,

removing the aberrant subjects reduced the within-cells
variance substantially more than it reduced the betweencells variance.
Because of the aposteriori nature of this second
analysis, the results should be interpreted with
caution.

Taken at face value, the analysis on the re

duced groups lends support to the hypothesis that risktaking patterns vary as a result of RAM, standings,
and the interaction of RAM and standings.

The exact

manner in which RAM, standings, and their interaction
affect risk-taking behavior is a matter for future
research.
While the evidence offered above is by no means
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conclusive, there is a good indication that achieve
ment motivation, as conceived by Atkinson (1958), is
limited to initial achievement situations and does not
account for the dynamics of mid-task motivation.
Further research is needed to determine, more pre
cisely, how achievement motivation is affected by the
task situation.

Because it is -important that a person

be able to determine, subjectively, his probability of
success, it is recommended that- the experimental tasks
be such that it is possible for all the subjects to
complete them.
Hypothesis 2
The data in Tables 5 and 6 partially support the
hypothesis that speed of performance varies as a
result of KAIT, standings, and the interaction of HAM
and standings.

The only group which performed signifi

cantly slower than the rest was the FF "ahead" group.
Again, the HS groups failed to perform significantly
different, as a result of standings.

It is possible

that all of the HS subjects saw themselves as not having
achieved success, while the FF "even" and "behind"
groups saw themselves as not yet having avoided, failure
and continued to perform as fast as possible.

The FF

"ahead" group was the only one that had accomplished
what they intended to accomplish.

They had avoided

failure, and consequently, were not motivated to

AO
perform faster.

Again, the dynamics of mid-task

motivation are evidenced.
H;>no thesis 0
The hypothesis that■persistence at an achievementrelated task will vary as a result of RAH, standings,
and the interaction of RAM and standings was partially
supported.

Persistence varied as a result of standings

regardless of RAM.

The "behind" groups persisted the

least, the "even" the most, with the "ahead" groups
showing a medium degree of persistence.

The difference:

betv/een each of the "'standings" groups were signifi
cant.

Previous research (Feather, 1961, 1963w sug

gested that the HS subjects should persist less than
tne FF subjects when the P o for the task was less than
.pO.

it is possible that the time limit imposed on the

task restricted the variability in persistence betv/een
RAM groups that migut otherwise have appeared-

This

is a. question to be answered by further research, (it
is interesting to note that the predictions of Hypo
theses

ob,

and 3o were just the opposite of what actu

ally occurred. ^ The- "behind" groups, instead of per
sisting the longest, were actually the least per
sistent groups.

Instead of behaving as if they were

concerned with avoiding failure, they behaved the way
the earlier research has shown subjects to behave when
concerned with achieving success.

There is no

immediate explanation for this within the framework
of Atkinson's conceptualisation of achievement moti
vation.
Summarv
Risk-taking behavior did not vary as a result of
RAM, standings, and their interactions.

It appeared

that the- lack of significance was due to large withincells variance.

A cost hoc analysis conducted with a

large portion of the within-c'ells variance removed
showed that risk-taking varied significantly as a. re
sult' of RAM and the interaction of RAM and standings.
The exact manner in which risk-taking varies is a
matter for future research.

FF subjects who were

"ahead" at mid-task performed slower than ES subjects
vino were "ahead".

There vac iro difference in per

sistence at an achievement-related task as. a result of
RAM.

Regardless of RAM, subjects who sere "behind"

at mid-task persisted the least, subjects who were
"even" persisted the longest, while subjects who were
"ahead" shoved a medium degree of persistence.
Conclusions and Suggestions for Further Research
Risk-takinrr.

Atkinson's theory of achievement

motivation only takes into account the personal ele
ments in an achievement situation.
as far as it goes.

This appears right,

An intuitive explanation for the

differential effects of RAM and standings in the

42
precent findings seems to r :st on the inclusion of
situational elements in the achievement situation.
While rhe subject may have a predominant predisposi
tion to either achieve success or avoid failure, the
situation itself may excite, differentially, the moti
vation to achieve success or avoid failure.

A person

predisposed to achieve success or avoid failure may
react differently when the situation presents an
opportunity for success than when the situation pre
sents an opportunity for failure.

In order for any

theory or equation of motivation to he generalizable
beyond the experimental laboratory the exact nature of
the situational elements may have to be determined and.
included in the equation.

Future research designed to

answer some of these questions should: (a; attempt to
determine the interaction between "personal" and
"situational" elements; (b; use a wide variety of ex
perimental tasks-to determine if the interactions are
constant across tasks or merely an artifact of the
experimental situation; and (c) use diverse popula
tions with wide relative differences between Ids and tui.
to see if tbe interactions are constant across absolute,
differences in RAM.
Speed.

Previous research (see p. 4> would pre

mier that HS subjects perform faster than FF subjects.
The only time in the speed task that the HS subjects
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out-performed the FF sub' .cts ^as in the I!ahead,: situa
tion.

The 15ahead” FF group performed significantly

slower than all the 'other groups with no difference
in perforaance between the other groups.

Weiner

C1965; found that HS subjects performed faster after
failure while FF subjects performed faster after suc
cess. .^Apparently the effects of established success
or failure differ from the effects of impending suc
cess or failure.
readily apparent.

Exactly how they differ is not
Again, the explanation may lie in

the effects imposed by the situational elements.
Another possible explanation for the present findings
was the restricted nature of the speed task.

A longer

task may have allowed for more variance between groups.
Further research v/ith the effects of motivation on
speed could profit by: (a) attempting to determine the
nature and effects of situational elements in the
achievement situation; and (b) providing for adequate
variance in performance between groups.
Persistence.

Previous research (see p. AO; has shown

that when the Pp<b50 for an achievement task, HS sub
jects persist less than FF subjects.

While the 'P

for the first diagram was not .stated, it apparently
represented more of a potential achievement accom
plishment than the second diagram.

The task was
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unique in the sense that n subject had to make the
decision when to abandon an achievement task for a
task representing less of an achievement.

In ad

dition, he had to abandon the task in time to salvage
some achievement from the task.

The tasks used in the

earlier research on jjersistence did not impose this
time limit.

Nevertheless, it was interesting that

there was a significant difference between the
standings groups, although there was no difference be
tween Rill.

This lack of difference between levels of

RAH could have been due to the restriction of vari
ability imposed by the time limit.

The reason for the,

'■even'1 group persisting the longest could rest with
the fact that it was this group (due to their standings)
who had a P o= .yO for the entir-e test.

Because standings

are a situational variable, it might be fruitful to
think of situational elements In the same general manner
as Atkinson conceptualized the elements of the personal
equation in achievement motivation.
remember in planning future research.

This is a point to
Future research

on the effects of achievement motivation should: (a)
allow for enough variability in performance so that
differences (if any) between levels of RAH can become
evident; and (b) determine the situational variables
which affect achievement motivation and how achieve
ment motivation consequently affects persistence.

z!-5
A recurring theme throughout these findings has
been the limitation of Atkinson's theory of achieve-,
ment motivation to explain, adequately, the experi
mental results.

It is the opinion of this experi

menter that the shortcomings are due to the inclusion
01 situational variables in the experimental situa
tion.

Atkinson's theory has held up well when the

individual task is the only consideration in a risktaking decision.

However, when the task of interest

is only a sub-task of a larger achievement goal, there
is the need for additional elements in Atkinson's
achievement motivation equation.

It appears that

these elements nay be situational factors needed to
supplement the personal elements in Atkinson's theory,
she exact nature of these situational factors and
their effects on achievement motivation, and conse
quently behavior, are a matter for additional research
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APPENDIX I
TASK 1
This Task Contains Two Sections
Section 1:
In this task yon will be required to unscramble
5-letter anagrams. Anagrams are groups of scrambled
letters, which, when rearranged in the proper order,
spell an actual English word. Your task is to rearrange
as many anagrams as possible, within 2 minutes, so that
each anagram spells a bona fide English word. There
may be more than one possible word for each anagram
(for example: The anagram ERAP may be unscrambled to
spell either PEAR or REAP). You are only required to
find one word per anagram. The only restrictions are:
(a) you must use all of the letters in the anagram;
(b) you must use only the letters in the anagram; and
(c) your solution must be an actual English word (no
proper names).
Practice on these sample anagrams:
ANAGRAM
1. VEROP
2. KITCS
5. CHACT
Correct answers are:

SOLUfION
’•(Write your solutions
1.
on the lines pro
2.
vided)
3(l) PROVE; (2) STICK; (5) CATCH.

Look at Table 1 below. Notice that you are re
quired to select the number of anagrams you wish to
solve within a 2 minute period. You are to select the
number of anagrams which you think you can solve within
2 minutes. Notice that the more anagrams you select to
solve, the more points it is possible for you to earn.
There will be 50 anagrams on the test but you are to
solve only the number of anagrams which you select to
solve in Table 1.
Should you complete the number you have selected
to solve in less than 2 minutes, you will be granted
the number of points for the level you selected plus 1
additional point for every 10 seconds left in the two
minute period— up to a maximum of 5 additional points.
Notice that this will not be as much as it would have
been had you selected the next higher level and suc
cessfully completed it within 2 minutes.
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Should it take you more than 2 minutes to complete
the number of anagrams you select to solve, you will be
granted the number of points for the level you selected
minus 1 point for every 5 seconds over 2 minutes it
takes you to complete the number you select. You will
not have more points deducted than you could have earned
for the level you select. Therefore, the least you can
earn toward your total score is 0 .
As you can see, the way to maximise your gains is
to select the highest level that you can successfully
complete within 2 minutes. Try not to overestimate or
underestimate the number you can complete within 2
minutes.' There will be 30 anagrams on the test from
which you may choose so d o .not spend too much time on
any one anagram. Solve only the number you select to
solve in Table 1 and signal as-soon as you have finished
in order to maximize your points. Time will not be an
nounced until you signal the experimenter that you have
completed the number of anagrams you have selected in
Table 1. If you are ready to make your selection,
notify the experimenter for additional instructions
before selecting.
Hake your selection by placing an X in the block to
the left of the level at which you desire to work.
TABLE 1
X

ho. of Anagrams 1 Wish to Solve within 2 min.
1
2
0

(Space)

10
20
30
40
50
60
70
80
9o
o
o
1
—1

4
5
6
7
8
9
10 or more

Pt.
Value
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Remember, work as rapidly as possible so as to
maximize your points. Signal the experimenter as soon
as you have finished the number of anagrams selected
in Table 1.
When you are ready to begin, notify the experi
menter and he will give you the test sheet.
(Space)
SIGNAL AS SOON AS YQIJ HAVE COMPLETED

ANAGRAMS

Be sure that the solution numbers correspond with
the numbers of the anagrams you are solving. Begin at
once.
ANA GRATIS

-SOL

1. LIDGH
2. SREDS
RAL EE
4. GHIFT
5- TROFN
6. RGESK
7. GAUHL
S. RAMYR
9. THN01I
10. VENER
n . NEFTO
12. LSBAT
13. BRINE
14. LO hEV
15. SHE VO
16. CISNE
17. KESAP
18. ROHTE
19. LISME
20. GRIPE
21. TLAPN
22. RLAEN
25. NEPEG
24. GENAB
25. VOBAE
26. CREFO
27. BOPuLA
28. GIRTH
29. LAITLS
30. GRELA

1.
p
»
—•
0 4.
r
—
P.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

SIGNAL AS SOON AS YOU HAVE COUPLE
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Section II:
In this test you will be required to encode five
letter words. You will be presented a code similar to
the one below. You are to take words in their usual
letter form and transform (encode) them in the correct
numerical form according to the code presented in the
test. Hatch each letter in the word with the number
above it in the code.
For example:
CODE
16 8 25 1 17 7 14 2 24 9 20 4 13 93 6 18 12 3 15 !10 26 22 5 19 21 11
A B C D n F G H I J K L M N 0 P Q R s1T U ¥ w r X Y Z
Words to be Encoded

Correctly Encoded Word

1.

WHERE

1-

15

2.

HAPPY

2.

[2 lie 118 118.1 21

17

17

Practice on these sample words using the code above:
Words to be Encoded

Correctly Encoded Word

1.

AHEAD

1.

2.

WHICH

2.

5.

CANDY

5-

(Write your
solutions in
the blocks
provided)

The correct answers are: (1) 16| 2[17 116 1
(2) 1512 d 4 25 7 ; and ( 3 )
25 1612311 21
Listed below are various numbers of words to be en
coded within a two minute period. Points will be awarded
in the same manner as they were in the first section of
this test. Do not rely on your performance on the first
section as an indication of how well you will do on this
section. Different abilities are measured by each sec
tion. Select the highest number that you think you can
complete within two minutes in order to maximize your
points. Again, there will be 30 words to be encoded.
Encode only the number which you select to encode in
Table 2 , but these may be any of the 30 words presented.
Again, time prill not be announced until you signal that
you have completed the number of words you have selected
in Table 2.
If you have any questions, ask them now.

Make your selection by placing an X in the block to
the left of the level at which you wish to work.
Pt.
X No. of words I Wish to Encode within 2 min.
Value
2 ■
d
6
8
10
12
id
le
18
20

.

10
20
dO
do
50
60
70
80
9o
100

Remember, work as rapidly as possible in order to
maximize your points. Encode only the number of words
you have selected above and signal the experimenter as
soon as you are finished.
When you are ready to begin, notify the experimenter
and he will give you the test sheet.

SIGNAL AS SOON AS YOU HAVE ENCODED

WORDS

Encode only the number of words you have selected
using the code below.
Begin at once.
CODE
17 8 A 26 13 20 2 18 7 15 9 2d 5 16 10 25 1 19 12 21 3 '1A 25 6 22 11
A B c D E E G H I J K L Hi N 0 P
R S T u V w X Y Z
WORDS
1 . PLAIN
2. HEAVY
3. MARCH
A. ADMIT
5. THIRD
o . STICK
7. TOUCH
8 . BLACK
9. M O W N
10. CLEAR
n . PROVE
12. OCEAN
13. BUILD
14-. GUARD
15. NORTH
16. TEACH
17. VALUE
18. THANK
1 0
i
y * BOARD
20. GRANT
21. STORM
22. CROWN
2d- MOUNT
24-. EIELD
25. NORTH
26. BROWN
27. TRAIN
28. CATCH
29. LOWER
30. OUGHT

ENCODED SOLUTION
1.
cL.

3.
A.
5.
6.
7.
8.

9.
10.
11.
12.
Id •
1A.
15.
16.
17.
18.
19.
20.
21.
22.
23.
2A.
25.
26.
27.
28.
29.
30.

SIGNAL AS SOON AS YOU HAVE ENCODED

WORDS

APPENDIX II
TASK 2
This task requires the transfer of symbol combina
tions from one table to another in different positions.
For example, see Sample Table 1:
Sample Table 1

G 6A

2D 4
H 3A 5F i
B 7o 9E 8
Notice that each block is labeled with a number in
the lower right hand corner. In addition, each block has
a large symbol in it. The object of the task is to
transfer the large symbols from one table to another so
that they are in the same numbered block as they were in
the first table. The correct solution for Table 1 would look
like Sample Table 2.

5 A ?

D4
F iF 8 FI

P

p

G

^0

A

CD

Sample Table 2

e

5

Notice that each symbol is correctly paired with the
same number in both tables but the positions of the blocks
are different.
Practice now on Practice Table 1 & 2. Transfer the
symbols from Practice Table 1 to Practice Table 2 so that
they are paired with the right numbers.

—1

i

q

y

o

\a /

/)

[ R fj

X

8

A

9

1

-F

O
1-■

Practice Table 2

UJ

Practice Table 1

8

2

s

z 6

u

7

6

7
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The correct solution is:

n '....

1

8* w 9O i
X8
r 50 7 Ze
In the actual test you will be required to transfer
36 symbols from one 6 x 6 table to another 6 x 6 table.
Speed with which you can correctly accomplish this will
determine the amount of points you earn. You will re
ceive 1 point for each second under 4- minutes for which
it takes you to complete the task. Time will not be
announced until you have completed the test.
If you nave any questions, ask them at this time.
Remember, work as rapidly as possible so as to
maximize your points. Be sure to signal the experi
menter as coon as you have finished so that- you will not
lose uoint s.
1/hen you are ready to begin, tell the experimenter.
When he announces "start", turn the page and begin.
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SIGNAL AS SOON AS YOU FINISH
Transfer the symbols from Table 1 to Table 2. In
sure that each symbol is correctly paired with the same'
number in table 2 as it was in Table 1. Begin at once.
Table 1

F I, <h c „
Q 21o 26 u, \>22
#27V, x 17An
m 15b ]N* w *
f6D
1SU R,o x 5ila Ixc P 28
s K a
H Z 52g 7
T*

□

a

-

—

O'
OJ

____

{

16

2 ,

J

Table 2

11

23

2

22

6

13

27

10

33

17

29

24-

5

30

18

8

2

31

19

1

23

14-

36

16

$3

12

21

7

34

4

20

28

15

32

26

oj

SIGNAL AS SOON AS YOU FINISH
DO NOT TURN THE PAGE UNTIL TOLD TO DO SO.

APPENDIX III
TASK 3
This is a perceptual reasoning test.
the test is to trace geometric diagrams.
over all the lines of the diagram without
pencil from the paper and without tracing
twice. For example, see sample diagram 1
tion.
Sample Diagram 1

The object of
You must trace
lifting your
over any line
and its solu
Solution

*The numbers and arrows
indicate the order in
which the lines would be
traced.
Practice on this diagram:
Practice Diagram I

Solution to Practice Diagram 1:

*iiote that it was not necessary to lift your pencil
from the paper or to trace over any line more than
once.
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In the test that follows you will be required to
solve two geometric diagrams. The diagrams will be
presented one at a time. The first diagram will be
considerably more difficult than the.second diagram.
The first diagram will be worth. 100 points for a correct
solution. The second diagram will be worth 50 points.
You will have 10 minutes in which to solve both
diagrams. You may take as much of that 10 minutes as
you like on the first diagram. When you have worked
as long as you care to on the first diagram, ('whether you
have solved it or not;, signal the experimenter and he
will give_you the second diagram. Once you have begun
the second diagram you will not be allowed to return
to the first diagram.
It is not necessary to draw arrows or to number
lines as shown in the solutions above. It is onlynecessary that you be able to demonstrate your solu
tions at the end of the 10 minute period. It may be
advisable to make some narks to help yourself recall
solutions at the end of the period. Time will be
announced every yO seconds after the first five minutes.
If you finish the second diagram before the 10 minutes
have elapsed, signal the experimenter and he will
check your solution.
If you have any questions, ask them at this time.
When you are ready to begin, signal the experi
menter and he will give you the first diagram.
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Second Diagram

