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A study was undertaken to determine the degree and

nature of expectancy of reinforcement in high school underachievers,
and to evaluate a method for modifying the internal versus external
expectancies which relate to motivation for achievement and

attainment of success. A computer instructional program was used to
impart immediate reinforcement for subject's responses, to show that

his behavior,

over which he has direct control, determines his

success or failure. Underachievers were identified, and 16 were

randomly assigned to a tutorial group, 16 to a study skill group, and

17 to the computer qgroup for an eight-week period. It was found that
sex and class level are important in determining the external
expectancy tendency of underachievers. All three experimental
approaches resulted in increased internality, without significant
dif:erences among the groups. Rlso, none of the approaches resulted
in a significant change in grades earned by the underachievers.
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Summary

A number of approaches used in the past to improve
the underachiever's performance have had uncertain success.
The present study attempted to employ a different method
to the problem of the underachiever by focusing on a per-
sonality variable, the internal versus external expectancy
of reinforcement, which relates to motivation for achieve-
ment and the attainment of success. |

The study undertook to determine the degree of exter-
nal expectancy in high school underachievers, and to inves-
tigate the efficacy of a method for modifying the internal-
external attitude and thereby the grades earned by under-
achieving students. The method proposed was the introduc-
tion of a computer instructional program, not to teach
subject matter per se, but to impart immediate reinforce-
ment for the subject’s own responses so that he can learn
that his own behavior is instrumental in the attainment of
success or failure.

It was hypothesized first that underachievers tend
to perceive their successes and failures as being caused
by factors outside their control more so than normal high
school achievers, and, second, that underachievers will
demonstrate academic improvement if they learn to expect
that their successes and failures are due to their own
behavior rather than external factors.

The method involved first the identification of
onerationally defined high school underachievers and their
comparison with normal achievers on Rotter's internal-
external (I-E) scale. Underachievers were defined as
students who have at least average intelligence on a group
test of intelligence and who fall at least one standard
error of egtimate below expectancy on the composite score
of the National Educational Development Test, which is ‘an
achievement test. There were 179 underachievers and 512
normal achievers in the basic sample. The underachievers
and normal achievers did not differ in age or intelli-
gence, but there was a greater representation of males
among junior-year underachievers.

For the second part of the procedure, high school
underachievers who also scored high-in externality (12 or
above) were selected for random assignment to one of three

- treatment groups: (a) the tutorial group, (b) the study
skill improvement group, or (¢) the computer group. The
17 children in the tutorial group received individualized
help in the areas of their special deficiencies; the 16
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children in the study skill group received individualized
instruction in study habit improvement; and the 17 children
in the computer group were exposed to an environment where
each individual had direct control over his successes or
failures and received immediate reinforcement for each res-
pongse. The specific interventive procedure, for each group,

~ consisted of exactly two 45-minute sessions each week for
eight weeks. The eight-week period referred to the seme
time in the school year for all 8s. The pre-experimental
I-E scores, initial achievement Test performance, class
standing, intelligence, and grades were comparable for the
three experimental groups except for the initial grades
which were significantly higher fcor the computer group as
compeared to the study skills group.

It was found that underachievers show a near signi-
ficant tendency to be more external in their expectancy
than normal achievers, but only at the senior-year level.
Pherefore, the first hypothesis received partial confirma-
tion. However, at the junior-year level, underachieving
girls were significantly more internal than normally achiev-
ing girls. There was also a significant change toward more
externality for girls between the junior and the senior
yedr level. Female seniors, as a total group, were alsc
more external than male seniors, irrespettive of their
achievement status. These findings underscore the import-
“ance of taking into account the sex and class level of the
sample. :

In regard to that part of the study which dealt with
the effeets of the interventive procedures, both the tuto-
rial and the study skill approach resulted in significantly
increased internality. The subjects in the computer group
also became more internal in expectancy, but the difference
just failed to attain significance.

It was also founZ that none-of the experimental

approcaches employed resulted in a significant change in
grades. Moreover, when all subjects whc became more internal
were compared with those who became more external, there was
only a non-significant trend for intermals to show improved
grades and externals to exhibit a deterioration of grades.

A series of analyses of covariance indicated that there were
no significant group differences on the dependent variables
of change in I-E or change in grades when intial intelligence,
£ ipitial grades, and initial achievement were held constant.

These findings indicate that for seniors the attitude

¥ that succesaes or failures are contingent upon factors over

i which cne has no control is typical for the underachiever

| whereas the normally achieving senior feels he, himself, is

i responsible for his successes or failures. It is quite pos- -
sible that this locus of control attitude becomes develop-

.




mentally crystallized as a function of academic performance
only at a time when college and work possibilities become
vital issues for the student. It appears also that boys,
unlike girls, intensify their effort to achieve during the
genior year so that they also demonstrate less external
expectancy of control at that level.

The results also suggest that an educational approach
which emphasizes a personalized relationship in which atti-
tudinal and cognitive factors are emphasized is more helpful
in promoting the desired intermal expectancy than a less
personalized approach.

None of the brief procedures which are intended to
improve academic performance had an jimmediate discernible
effect on grades, and educators should not expect such
results from short-term methods. Perhaps more important
than any hoped for changes in grades is the need to develop
and improve methods that reduce a feeling of frustration,
despair and disengagement from challenges in life. Methods
thet enhance the expectancy of internal control of reinforce-
ment are precisely the ones that are needed for this vital

purpose.

Introduction

Despite an adequate or even above average intellectual
capacity, unimpaired motor ability, intact sensory function-
ing, and absence of major emotional disturbance, a large
number of children fails to achieve satisfactorily in their
academic work. These children, with essentially unimpaired
intellectual, motor, and sensory functions, have been
assigned such descriptive labels as "underachievers" and
nchildren with psychoneurological learning disabilities™
in order to convey their major difficulty, namely, that of
poor academic performance in the absence of any discernible
defect in the structural apparatus required for the learning
process to occur.

While there is much evidence available to support the
proposition that school achievement is related to social
class in a general sense, especially in large urban centers
and with minority groups, the social factor is not neces-
sarily the major variable accounting for level of school per-
formance (Goldstein, 1967). Thus, there are many children
of low-income families who achieve satisfactorily just as
there are many children of high-income parents who fail to
achieve satisfactorily in their academic performance. Since
underachievement apparently cuts across the social class
variable, other aspects of the problem need to be investi-
gated.

-3a




A variety of approaches has been employed in an
attempt to erhance the status of the underachiever. Among
these efforts have teen programs designed to improve study
habits, remedial tutorial programs, and psychotherapy under-
takinge. Although these efforts have in some instances
resulted in some degree of improvement, in general the
results remain equivocal and uncertain.

The present study is designed to assess the efficacy
of a different spproach to the problem. This approach
employs & method which has recently become technologically
feasible to modify a specific personality variable that
theoretically relates to motivation for achievement and
the attainment of success. The personality dimension under
consideration is the generalized expectancy or belief in
internsl or external control of reinforcement, i.e., the
degree to which an individual expects that reward or rein-
forcement will be contingent on his own behavior or will
follow upon forces which are independent of his own actions,
Rotter (1966) demonstrated that consistent jindividual dif-
ferences exist in this variable, and thay the generalized
expectancy for intermal or external control of reinforcement
bears some relationship to other personality dimensions,
such as motivation in achievement situations.

In applying the concept of locus of control to the
problem of underachievement, it is hypothesized that:

(a) Underachievers, in general, temnd to perceive
their successes and failures as being based on forces or
fectors that are outside their own control. In other words,
underachievers will tend to be more external than normal
achievers.

(b) Underachievers will improve in their academic
performance if they can learn to expect their successes
and failures are contingent upon their own behavior. In
ﬁ other words, underachievers who become more internal in
Al expectancy wiil show greater academic improvement than

underachievers who do not become more internal in their
expectancy.

The change from high externality to a lesser degree
of externality is to be accomplished by means of under-
achieving students participating in a computer instructional
program that enablas them to gain immediate positive or
& negative reinfcrcement for responses made by them. ' Thus,
o the computer system is selected since it is regarded as a
) technologically advanced method for effecting a change in
b expectancy within a relatively short period of time. It
should be noted that the intent is not to employ the computer
S in the wmore customary wmanner as an instructional aide in
i the mastery of subjeet matter per se, but the intent is to
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employ the computer to assist in the modification of one
specific attitudinal disposition. As a matter of fact,
the specific program utilized to effect the change toward
increased internal expectancy does not contain in its
content anything that even remotely resembles the subject
matter in which the children exhibit deficiencies,

Methed
First Phase

The first phase of this study consisted of a com-
parison of a group of high school students described as
underachievers with a group ¢f high school students
characterized as normal achievers on the I-E scale mea-
suring subjects' generalized expectancy about how rein-
forcement is controlled, i.e., whether by internal or
external means. Not only were there no clear data avail-
able on the incidence of underachievement at the high school
level prior to this study, but also no common acceptable
standards of measurement of underachievement have emerged
(Gowan, 1964). The problem of the incidence of underachieve-
ment and the criteria for identification of underachievement
are, of course, closely related issues calling for the adop-
tion of an operational definition of underachievewent. For
the purpose of the present study an "underachieve.™ was “
operationally defined as a student who is at least average
in current intellectual functioning on the Otis Quick Scoring
Test and one who falls at least one standard error of esti-
mate below expectancy on the composite score of the National
Educational Development Test, based on his intellectual
status. The normal achiever was defined as a child who has
at least average current intellectual functioning and one
who does not differ by one standard error of estimate on
the achievement test. ‘

It is recognized that this operational definition of
underachievement represents only one of many approaches and
that the many techniques for determining lack of academic
achievement yield results that are not always highly corre-
lated with one another (see, e.g., Farquhar & Payne, 1964;
Peterson, 1963). However, the method employed in the present
study, which consists of the assessment of the discrepancy
between intellectual ability and achievement test performance,
is a model that has been recommended by other investigators
(e.g., Clark & Tiegs, 1963).,

Regression equations between intelligence and achieve-

ment, and standard errors of estimate to establish limits,
had been established with another group of senior-year students

~5=




[ SR —

during the previous year at the same high school in which
the current study was undertaken (see Tolor, in press).

It should be noted that the National Educational Development
Pegts (Science Research Associates, 1965) are routinely
administered to all students at the 10th grade level of the
school where this research was done. The NEDT provides
scores in different instructional areas, namely, English
usage, mathematical usage, social studies reading, natural
science reading, and word usage, and also yields a composite
score which represents an index of overall educe:ion develop-
ment. The Otis Quick Scoring Test is also admiaistered
rogtinely in the 10th grade to all students at this high
school. '

Employing the operationesl definition of underachieve-
ment described above, it v s found that at the junior and
genior high school level there were 179 underachievers
identified by means of these criteria. By comparison, there
were 512 juniors and seniors who could be categorized as
normal achievers.

In order to determine whether the underachievers and
the normal achievers differed on any of the salient popula-
tion characteristics, these two groups were compared in
regard to sex, age, and intelligence. The comparisons for
age and intelligence are presented in Tables 1 and 2., As
can be seen from these Tables, the underachievers and nor-
mally achieving youth did not differ significantly on the
variables of age or intelligence, but they did exhibit sig-
nificant differences in sex composition. More specifically,
it was found that there was an over-representation of males
among the underachievers at the junior-year level (chi-
square=9.49, p<<.0l), but this difference did no% apply to
the senior-year level (chi-square=1.38, p<-.30). At the
Junior level it was found that of the 82 underachievers, 52
were male as compared with 30 females. By contras%, of the
290 normal achievers at the junior-year level, 162 were
female while 128 were males. The breakdown at the senior
level, where no significant sex differences were found, was
42 male and 55 female underachievers as compared witvh 112
male and 110 female normal achievers.




Table 1

Comparison of IQ Scores Obtained on the Otis Quick
Scoring Test by Underachievers and
Normully Achieving Students

Underachievers Normal Achievers

Class Intelligence Tntelligence : I
_ - . ~ - |
‘ |
Junior 110.29  9.94 111.97  10.55  1.39 |
(8=372) - ) e e e I
Senior 112.00  7.84  111.38  10.75 .58 !
(§=319) '
Potal 111.22  8.60 111.72  10.58 .63 ?
(R=691) |
Table 2

Underachievers Normal Achievers ;

Class | — - t :

18 Ages Ages T |

n SO M SD

Juniors 16.38 37 16.42 .45 .82

(§=372) ... et i

Seniors  17.7%0 .36 17.38 .37  1.80

(§=319) o

Potal 16.88 .55 16.84 .52 .83

(N=691)

Following the identification of underachievers‘and%
normally achieving Ss, and after it was determined that
these two subsamples did not differ in intelligence or age,
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all of the 691 students were administered the I-E scale in
small groups. Rotter's (1966) I-E scale, measuring S's
generalized expectancy of how reinforcement is controlled,
i.e., whether by internsl or external means, is B8 29-1itenm
forced choice test which is scored by totalim.: the mumber of
external choices so that a high score indicates an expectancy
that rewards will follow from forces that are outside of
one's gelf and a low score indicates that the S belleves
rewards are contingent on his own behavior or characteristics.
Rotter (1966) cites several studies in support of this
soale's discriminant and construct validity. Test-retest
goirela{iona of .60 and .78 are reported with a one-month
nterval.

Second Phase.

The major part of the study was not contingent upon
the outcome of the first hypothesis. The second phase of
the study focused exclusively upon underachievers who aleo
were identified as high in the externmal sxpectancy of con-
trol. It was assumed that ewven among underachilevers, since
wderachievement is a symptomatic end r2sult having a
variety of causes, there is a great amount of variance
on the internal-extermal dimension. The purpose of this
phase of the study was not so much to elucidate the entire
complex, multi-faceted problem of underachievement, but to
test the efficacy of one innovative approach as applied to
one specific kind of underachiever, namely, the underachiever
who also is high in external attitude. Accordingly, the
method called for the use of an interventive procedure
which would be likely to produce a reduction in the external
expectancy of control. Two other remedial methods were
glso included in the design in order to make possible a
comparison cf the effectiveness of commonly employed
‘methods of dealing with underachievement with the novel
approach based on a different conceptualization of the
problem, i.e., that some types of underachievement are a
function of a speciflc expectancy of control which inter-
feres with efficient learning. It was anticipated that
the more traditional remedial methods, one a tutorial
approach, and the second, an approach dealing with the
improvement of study habits, would result in less academic
improvement than the method which was specifically designed
to reduce S's externality. o |

The second stage of this study, therefore, applied
only to high school students who are both high in exter-
nality and who were also underachievers. The students who
f£it these criteria were randomly assigned to one of the
three treatment procedures following the granting of per-
mission by parents for their participation in the study.
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Although 76 students aalified for inclusion under the
provision that theys a) Scored 12 or above on the I-B
gcale, (b) had an IQ of at least 90, and (c) had a com-
posite score on the NEDT of at least cne standard errox
of estimate below expectancy for their intelligence, per-
mission was granted by only 50 gtudents or their parents.
Incidentally, the score of 12 or above was selected
yecsuse in a large national gtratified sample of 1,000
male and female youth in the 10th, 1llth, and 1l2th grades
it had been found that the mean T~E score for this pop-
ulation was 8,50, with a gtandard deviation of M 3.7¢
(Franklin, 1963). Thus, the score of 12 represents
approximately a one gtandard deviation cut-off point,

Thege 50 students comprised the subjects of the
three experimental groups, namely, the tutorial group
(N=17), the study skills group (N=16), and the computer
group (N=17). The members of the tutorial group were
exposed to two 45-minute sessions each week for eight
academic weeks with each gtudent receiving help in the
areas of his special deficiencies as determined by his
NEDT performance. Two tutors, one male and one female,
worked closely with the youth in this group, with each
tutor offering help in the areas of his or her special

competence., (%

The members of the study skills group received an ﬁ
equivalent amount of time over the same period in the 1
school year in instruction regarding the improvement of B
study habits and approaches with an aim toward helping
each student to study more efficiently. The teacher
followed the guidelines presented in several references,
including the book, "How to Study" (Preston & Botel, 1956) .
This publication covers such topics as the planning of
time for studying, mastery techniques, and note-taking.
(The complete list of references used is listed in the
Aggeniixo) One female teacher devoted her time to this
effort.

s —— e —

The computer instructional group was taught a
conversational programming language {APL) by means of
an IBM 1500 computer system. Each student appeared at
the University's coumputer center for twicewweek}y
45-minute sessions for eight weeks to learn the course,
"Introduction to APL". The specific training for the
computerr group consisted of learning that events were
contingent upon the subject’s own responses, i.e,, rein-
forcement is a function of the 5's instrumental behavior. :
For the computer group an environment was created 1
for the subjects where each individual had direct contrel |
i over his successes and failures and where he is given
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immediate information about hls successes or fallures.
Every student response, whether correct or not, was
immediately reinforced pogitively or negatively. Correct
responses resutted in such feedback printouts as "Right!
Now go on to the next item", and incorrect responses
produced such printout messages as "Not right: Please try
again". The level of difficulty of the material was
compatible with the ability of the high school student
of average intelligence. It was assumed, based on the
child's general repertoire of previous experience within
this culture that these verbal reinforcers would serve

as approprlate secondary reinforcers.

Although membership in each of the three experimental
groups wag randomly determined, it remained to be esta-
blished that the three groups did not differ markedly on
any of the relevant variables prior to the initiation of
the interventive programs. Accordingly, the three groups
were compared for initial I-E scores, achievement test
scores, sex, uge, academic class status (i.e., junior or
senior level), intelligence, and grades. Table 3 indicates
that the three groups had been well-equated for initial
I-E scores, achievement scores, sex, age, class status,
and intelligence. On none of these variables do the
gsoupe differ significantly, when appropriate t-tests or
X< analyses are performed. A |




,Amﬁmmv
¢9°¢ GL°¥T 6L°T 6T°¥T 6 L G£°6 GL°TTT 99° 00°LT IS 69 STITIS £pnjg

(LTI=N)
SV°2 S9°ST S T CS°VT TI 9  89°8 TH¥TT £9° 68°9T L¥ 19 TeTIoIM]
‘ (LT=N)
€L°2 ¥2°ST GS°T ST°¥T TT 9  G£°8 62°CTT TL° TO°LT £C Ly ae3ndmo]
— _ — = e == = — _ ()
i R @ W _°IFIF _TE_ W a5 "R oq s
83T80d ‘
-wop quem 1BT3TUT ;
=9A9TYOV TAN ( q-1 ) 8881y BI o8y xag dnozp

884005 4838 JUSWSASTYOY pus Aouwegoadxy -~ - " -
[BUISIXF~TBUWISJUT JUSMIBIIL-OIJ ‘90uUa3TITequUI ‘sn3s3g BSBIDH
93v ‘xas Jo seTqeTI®) °9Yq UO sdnoxp TeBjuswrTIOdxy 93y, yo uostaedwmop

x 9TqQsg

=11~




Before presenting the results of the between-groups
comparability for initial grades, some explanations are in
order. Since grades earned in English, mathematics, social
gtudies, and science represented one of the dependent’
variables, teachers had bheen requested to submit grades on
examinations and quizzes taken for each of the project Ss
for an eight-week period (December 9, 1968 through February
14, 1969) prior to the experimental interventions. In the
computation of average grades, examination grades were given
twice the weight of quiz grades but the midterm examination
grade was assigned the same weight as the other examinationms.
Letter grades were transformed intc numerical scores of 96,
86, 77, 69, and 50 for A, B, C, D, and F marks, respectively,
in conformity with the school's standeards. Plus or minus
designations following the letter grades were disregarded.

- As can be seen from Table 4, of the three group cdmpariu
gons in grades prior to treatment, only one attains signi-

ficance. The mean grade for the students who were later

exposed to the computer approach was significantly (t=2.61,
p<.05) higher (M=76.13) than the mean grade of the students
who were later exposed to the study skills improvement
Igrogram (M=67.6%). However, the tutorial group did not

iffer from the computer group nor did the tutorial group
differ from the study skills improvement group.

Table 4

;u;comparison of the Three Experiméntal Grouﬁs in
Lo Pre-Treatment Academic Grades - "

Grades | | ﬁ-tests
Group i ——
Mean SD V8. _ Study

| — T##orlal,Skills
Gomputer 76.13 8.61 1.95 2,69%
(§=16)8 |
Tutorial 70.59 7.61 : 1.00
(N=17) | |
Study Skills 67.63  9.24
(N=16) |

8Note - One of the computer Ss dropped out from the study
before the initiation of the experimental proce-
dures, , :

*» <.05
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Despite the one gignificart between-groups difference
in initial grades, the three experimental groups were indeed
quite comparable on all relevant variables justifying their
use for comparison of the effects of the interventive proce-
dures on subsequent academic  performance.

Results

First Phase: Relationship Between Underachievement and Exter-
nality

As can be seen from Table 5, the hypothesized relation-
ship between underachievement and externality approached
significance at the senior-year level only (p was just
beyond the .05 level using a one~tailed test). In other
words, it was found that senior high school underachievers
tended to attribute the occurrence or outcome of events pre-
dominantly to chance, luck, or other factors which are out-
gide their control, while senior high school normal achievers
tended to attribute greater importance to their own behavior,
skills, or other aspects of the intermal locus of control
dimension. This relationship was not found to hold for
Juniors or for the combined sample of seniors and juniors.

Table 5

A Comparison of Underachievers and Normally Achieving High
School Students in Their Expectancy of
Internal-External Control as
Measured by the I-E Scale

Underachievers Normal Achievers
Class = ;g I-E | t
M sD M sD

Juniors 10,11 3,90 10.29 4,20 .36
(N=372) N
Seniors 11.07 3,75 10,41 4,06  1.43*%
(N=319)
Total 10.63 3.85 10.3%4 4.15 .85
(N=691)

*p just beyond .05 with one-tailed test.
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Purther analyses indicated that sex differences inter-
acted significantly with grade level in producing changes
in intermal-external attitude. These differences, however,
applied only to females., Mole specifically, at the junior
level, girls who are underachievers (N=30, tended to be
significantly (t=2.45, p< .05) more internal (M=8.87, SD=3.36;
than girls (N=162) who are normal achievers (M=10.56, SD=4.04).
However, there is a significant (1=3.69; p<.0l) changs for
underachieving girls between the junior and the senior years
in the direction of increased extermality. Thus, underachieve
ing girls receive a mean I-E score of 8.87 (SD=%.3%36) at the
junior year level and a mean score of 11.75 (SD=3.60) at the
senior level. No comparable changes are cbserved for the boys
between the junior and the senior years.

Some of these sex differences are confirmed by the
further finding that female seniors, as a total group, tend
to be significantly (t=2.45, p<.02) more externai (M=11.13,
SD=3.97) than senior males (M=10.05, SD=3.92). Also, there is
a smell, but significant {p<.02), negative point-biserial
correlation of -.14 between sex and I-E score at the gsenior
level. MThe latter finding indicates that at the senior level
there is some degree of association between internelity and

male status,

To summarize, based upon the initial identification of
achievers and underachievers and the results of the first
stage of the study:

1. Normal achievers and underachievers do not differ
in age or intelligence, but there is a signifi-
cantly greater number of boys who underachieve
at the junior level as compared to girls.

2. In accord with the hypothesis, there is a near
gignificant tendency for underachievers to be
more external in their expectancy than normal
achievers at the senior-year level. This confirma-

tion does not, however, apply to the juniors.
3, At the junior level, underachieving girls are
gignificantly more intermal as compared to
normally achieving girls.
4. Underachieving girles become significantly more

external as they progress from the junior to the
gsenior year of high school. There is no comparable

change for boys.

5 TFemale seniors, as a total group, are significantly
moere external than denior males.
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Second Phase: Post-treatment Results

Turning now to the findings pertaining to the perfor-
mence of the students following the eight-week period (Feb-
ruary 17, 1969 through April 18, 1969) of specialized
progremming, we first examined the ¢ffect of the procedures
on the internmal-cxternal -sontrol dimension. As can be seen
from Table 6, using the "¢tudent" t-test for small corre-
lated samples, there were significant modifications in the
direction of increased interunality for the tutorial and
study skills groups, but not for the computer group,
although the latter just barely missed the .05 level of
significance with a one-tailed test. There is evidence,
therefore, that a personalized relationship in which cog-
nitive and attitudinal factors are emphasized has a highly
positive effect in producing a change from the generalized
expectancy that experiences of success or failure are con-
tingent upon factors external to the self to the generalized
expectancy that successes or failures follow upon factors
over which one has personal control. The more impersonal
computer approach, which was specifically designed to
effect this typeof change, however, was far less successful
in achieving this desired result than the other two proce-
dures although the change with the computer group is also
in the hypothesized direction.

Table 6

Treatment Changes in Internal-External
Expeciancy for Three Experimental Groups

. ‘ . . — =.WW

I-E Scores
Group LTreatment | % Bé
_ Pre | Post
M SD M SD

Computer 14.56 1.60 13.13 3.77 1.74 NS
(§=16) |
Tutorial 14.18 1.55 12.24 2.88 2.49 | <.025
(N=17)

Study Skills [14.07 1.78 12.60 2.63 | 2.13|<<.05
(N=15)P

aOne-tailed tests

Prne N was reduced by one because of the loss of a student
in this group.
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The second post-treatment analysis addressed itself
to the question of changes in grades earned following the
program interventions. The period of time during which
grades were recorded extended from April 28 to June 9
for seniors é6 weeks) and from April 28 through June 23
for juniors (8 weeks). (The difference in post-treatment
grade periods was caused by the fact that seniors completed
the final marking period earlier than the juniors.) In
the computation of average post~treatment grades, final
examination grades were assigned twice the weight of the
other examination grades which in turn were given double
the weight of grades on gquizzes, including laboratory
evaluations. Table 7 reveals the lack of any systematic
or significant changes in grades earned for any of the
three groups. Therefore, it appears that none of the
experimental procedures resulted in academic improvement.

Table 7

Treatment Changes in Grades for
Three Experimental Groups®

| Grades
Group Treatment t P
Pre Post
M SD M SD

Computer 76.13 8.61 74.69 8.14 1.13 NS
(N=16)
Tutorial 70.59 7T7.62 T2.47 T.74 1.38 | NS
(§=17)
Study Skills 68.67 8.60 68.00 9.99 .49 NS
(N=15)

84ote - All data are based on only those Ss who were avail-
able for both pre- and post-treatment testing.

While it is clear that grades did not undergo any
significant improvement for any of the three groups, it is
still possible that those Ss who became more internal,
irrespective of the specific interventive procedure employed,
would be differentiated on the basis of grade changes from
those who became more external. To test this possibility,
the 30 students who achieved an increase in internality
were compared with the 13 students who became more external.
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The zmount of I-E change was not taken into account in this
analysis but only its directionality. The mean grade change
for the Ss who became more internal was .03 (8D=5.10) as
compared with o mean grade change of -2.0 (SD=5.66) for those
who became more external. While the direction of the group
difference in grade change is in accord with expectations,
the difference is not sufficiently large (3=1.13) to attain
significance.

| In order to focus more directly on the relative group
differences on the dependent variables, a series of analyses
of covariance were performed. All together there were six
analyses of covariance done: (1) change in I-E, holding IQ

constant; (2) change in I-E, holding original achievement

constant; (3) change in grades, holding IQ constant; (4)
change in grades, holding original achievement constant;
55; change in I-E, holding change in grades constant; and
6) change in I-E, holding original grades constant. The
date were analyzed, in each instance, for males and females
separately and for both sexes combined. As can be seen
from Table 8, none of the F values attains significance,
indicating that the three treatment groups do not differ
from one another on the dependent variables of internal-
external expectancy of reinforcement or grades, when possibie
differences among groups in original grades, intelligence,
and achievement are controlled. | :

Table 8 |
Summary of Analyses of Covariance

pd |
Malesa Femalesb Totalc

Change in I-E, holding IQ 013 o950 14
constant

Change in I-E, holding original 013 +48 .12
achievement constant

Change in grades, holding IQ 1.98 45 1.71
constant

Change in grades, holding ori- 2.05 .28 1.74
ginal achievement constant

Change in I-E, holding change .30 47 .05
in grades constant

Change in I-E, holding original .28 .64 .20
grades constant

Analysis of Covariance

84f=2/22
Par=2/18
af=2/44
31 F are non-significant
-17-




Conclusions

This study attempted to explicate the relationship
between perceived locus of control and underachievement
in high school students, and to develop a method that
might be useful in the alleviation of the problew of poor
academic performance based on a conceptual analysis of
underachievement in terms of non-cognitive factors.

The hypothesized relationship between externality
and underachievement was only partially confirmed in
that only senior class students demonstrated this relation-
ship at a level which approaches signficance. Thus, for
seniora, an attitude characterized by the attribution of
successes and failures to factors over which one has no
personal control was much more typical for the under-
achieving student than for the normally achieving student.
This finding is related to those recently reported by
Crandell and McGhee (1968). Crandall and McGhee reasoned
that expectancy of reinforcement should be partially deter-
mined by past grades and should also constitute a motiva-
tional determinant of current academic behavior. These
investigators found in five separate studies, with subjects
ranging from junior high school to the college ievel, that
academic competence was related to high levels of expect-
ancy. Their work did not, however, deal directly with
internal vs. external expectancy orientations.

The reasons that the relationship between external
expectancy and underachievement did not generalize to the
junior-year level are not entirely clear. It is possible
that underachievement is not yet as vital a matter for
high school juniors as it is for seniors who are confronted
with the reality problem of encountering considerable
difficulty in getting into colleges of their choice or
in dealing with the world of work. What is suggested is
that there may be much greater ego-involvement with
experienced academic successes and failures during the
practical terms how his own performance relates to those
of his peers, than at the junior level when the conse-
quences of successes or failures seem more remote. Conse-
quently, a much more highly crystallized development of
the locus of control attitude might not occur until the
senior year.

This‘explanation would be consistent with the find-

ing that girls become significantly more external during
their senior year. Moreover, it is underachieving girls

-18-
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who actually had been more internai than normally achieving
girls as juniors. The suggested emerging trend, therefore,
is for girls who underachieved during their junior year
and who perceived the cause-effect relationship of their
inadequate performance quite realistically, at that time
become less inclined to accept resp@neibiglty for their
poor performence during the senior year and therefore
become more external. As for boys, although there is a
greater percentage of boys than girls who underachieve

at the junior level, the proportion of boys in relation

to girls who underachieve at the senior level declines
markedly (frem 63% to 43%), This change would suggest
that boys tend during their last year of high school to
work harder so that their achievement becomes more com-
patible with their intellectual potential, Thus, they
would have less need& to seek recourse in adopting a defen-
sive external expectancy of reinforcement during the
senior year than do underachieving gitls.

These tentative explanations require further
testing, especially if one could rule out an alternative
possibility that perhaps boys and girls experience
differential drop-out rates between the junior and senior
years.

The *three interventive procedures designed to
alleviate underachievement produced some very unexpected
results. PFirst of all, all interventive procedures led
to the participants developing a more internal locus of
control which is a highly desirable effect. However,
the change was significant for the tutorial and study
skills groups only, while barely falling outside the
acceptable significance level for the computer group.
Thus, the treatment approach which was designed to
increase internality most efficiently wags found to be
a poor approach. However, when the change among groups
is compared holding constant original intelligence,
grades, or achievement, by means of analyses of covari-
ance, no significant group differences are found.

Among the reasons that might be offered to account
for the relative ineffectiveness of the computer approach
in achieving greater change in favor of internality are
the following: (1) There was insufficient exposure for
the computer group Ss to the learning experience; (2)
Some computer Ss experienced at times considerable frus-
tration because the application of the program resulted
in a number of technical difficulties that took time to
be corrected; (3) Unlike the youth in the other two pro-
cedures, the computer participants were physically trans-

ported to a site removed from their school with unknown

effects on internal-external expectancy of this change
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in environmen’;s and the accompanying inconvenience
experienced; and (4) the impersonal nature of the task
might have mitigaeted against the development of a greater
degree of internality.

To elaborate on the first point, the mean number

of absences for the tutorial, how to study, and computer
groups was .18 (8D=,.51), .23 (SD=.50), and 2.13 (SD=.98),
respectively. The differences between the number of
absences for the tutorial as compared with the other two
groups is highly significant (1=7.20 and 1=6.79, both
‘§<:.01), and indicates less opportunity for the computer

8 to experience a comparable amount of exposure to the
Treatment procedure. Unfortunately, this disparity was
unavoidable since the more individualized approach used
in the non-computer groups made it possible to schedule
make-up time for Ss who would otherwise have missed a ses-
sion. This rearrangement of time was not, however, possible
for the computer Ss since the computer was in use for other
activities during the time when it had not been specifically
asgigned for project use,

The other explanation that seems to require further f
elaboration is the fourth pertaining to the more personal ]
nature of the tutorial and study improvement groups' -
climate., In retrospect, it does seem plausible to consider j
the tutorial or study improvement programs, both of f
which were conducted on an individualized or very small
group basis, to have imparted to the student a vote of
confidence in his ability to master the task through his
own efforts. TPhe student was also provided with some of
the means for achieving success predicated on the basic
assumption that he possesses the necessary ability to
succeed. When the new skills are combined with the proper
emotional climate, the participant may indeed develop an
enhanced expectancy of being more in control. On the
other hand, the computer approach, being conducted in an
impersonal manner, may not so effectively have conveyed
this message; although there was always immediate and
direct reinforcement of each response, the student could
8till have rationalized his failures by blaming the
"machine" or the "program". When, in fact, there were
also occasional equipment or program failures, there may
even have been some inadvertent reinforcement of the
external expectancy approach.

e

None of the experimental interventive procedures
yielded significant group changes in the grades obtained
by the participants. One might speculate first of all
as to whether it was not an overoptimistic act of faith
to have expected any kind of brief intervention to produce
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an immediate effect on grades. Perhaps experimentally-
induced effects, if they occur at all, would take a

much longer period of time to be manifested. Also, it
could be that a much more prolonged and intensive interven-
tion would be required to modify grades which seem to be
one of the most resistant symptoms for change.

One should alsgo consider teacher attitudes in the
analysis of the finding that none of the interventive preo-
cedures yielded a significant change in grades. It soon
became quite evident that some of the teachers resented
their students’, especially those in the computer group
where this was often the case, missing valuable class time,
Some indicated that they would make no special allowance for
the fact that the student missed certain class work, includ-
ing examinations., Others may have perceived the intervention
as a personal threat, construing the special effort as an
indication that they had not done as well with the student as
some other approach might. In any case, some of these cons-
cious or unconscious attitudes could very well have indirectly
influenced the grades assigned on tests, particularly those
in which more subjective scoring was possible.

A less subtle effect may have been based on the fact
that the Ss in the computer group actually did have to
absent themselves from their regular classroom to travel to,
and participate in, the computer training. Although every
effort had been made to wminimize the amount of loss of class-
room instruction for any one student, some of the students
did have to miss a block of time. They were, therefore,
penalized in having less opportunity to learn the subject
matter in which they were subsequently graded. Perhaps
one could consider their acquitting themselves as well as
they did on 7st-treatment grades, despite this handicap,
as an indication that the computer training in internality
actually did not produce such a poor result on grades.

Finally, this discussion would be incomplete with-
out reference to an exceedingly important limitation of the
results. Extreme caution should be exercised in generaliz-
ing from these results since the tutorial and study skill
improvement interventive procedures were conducted by only
a total of three individuals. The degree to which the
procedures' effectiveness, hoth in terms of change in
internal-external expectancy and grades, is a function
of the specific personnel used, needs to be assessed.
Similarly, the limited effectiveness of the computer
approach, as determined in the present study, applies to
the specific time spent on the program, the specific
schedule of reinforcement employed, and other specific
aspects of the total situation used., It should also be
emphasized that in the second phase of the study only an
extreme population, i.e., high external underachievers,
were used on the assumption that if this exploratory study
could demonstrate I-E and academic performance change in

o
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extreme underachievers, it would be possible later to
investigate I-E modifications, as well as associated
improved academic performance, in less extreme populations.
Moreover, since it was not intended originally to extend
this study to all aspects and dimensions of the problem

of underachievement, the work applies only to underachievers
who have at least average intelligence.

Recommendations

It is recommended that the methods described in the
present study be replicated with a larger number of subjects,
with more diverse personnel (teachers and tutors), and with
different computer systeums,

As for practical educational applications, although
it has not been demonstrated that a change from a more
external to a more internal attitude is accompanied by
improved grades, the finding that underachieving seniors
are significantly more external than normally achieving
gseniors suggests that teachers should attempt in every way
possible to avoid the development in children of an attitude
of despair and disengagement which this external expectancy
implies. It is as important for children who do not achieve
at their ability level to retain a sense of personal involve-
ment and desire for improvement through personal effort
as it is for children who succeed academically. Moreover,
the present findings suggest that one class of ‘expectancies,
namely, that of internal versus external expectancy, can
be modified in the direction of greater internality by means
of a planned program which involves an interpersongl relsa-
tionship in which both cognitive functions and a general
approach to solving problems is emphasized.
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I-E Scale

Name Date
(Last) (First)

In each case circle (a) or (b) whichever you more strongly
believe to be the case. Be sure to select the one you actually
believe to be more true rather than the one you think you should
choose or the one you would like to be true. This is a weasure
of personal belief. Obviously there are no right or wrong answers.
Be sure to find an answer for every choice. In some instances you
may discover that you believe both gtatements or neither one. In
such cases, select the one you more strongly believe to be the case
as far as you're concerned, Also, try to respond to each item inde-
pendently; do not be influenced by your previous choices.

1. (

o

) Children get into trouble because their parents punish
then too much.

(b) The trouble with most children nowadays is that their
parents are too easy with them.

2, (a) Many of the unhappy things in people's lives are partly
due to bad luck.

(b) People's misfortunes result from the mistakes they make.
%, (a) One of the major reasons why we have wars is because
people don't take enough interest in politics.
(b) There will always be wars, no matter how hard people

try to prevent them.

4. (a) In the long run people get the respect they deserve in
this world.,

| (b) Unfortunately, an individual's worth often passes
unrecognized no matter how hard he tries.

5. (&) The idea that teachers are unfair to students 1s nonsense.

(b) 1Most students don't realize the extent to which their
grades are influenced by accidental happenings.

5. (a) Without the right breaks one cannot be an effective leader.

(v) Capable people who fall to become leaders have not taken
advantage of their opportunities,




T

9.

10.

11.

12.

13.

14.

(a)
(b)

(a)

(v)

(a)
(b)

(a)
(b)

(a)
(v)

(a)
(b)

(a)

(v)

(a)
(b)

-2-

No matter how hard you try some people just don't like
you.

People who can't get others to like them don't under-
stand how to get along with others.

Heredity plays the major role in deternining one's
personality.

It is one's experiences in life which determine what
they're like.

I have often found that what is going to happen will
happen.

Trusting to fate has never turned out as well for me as
making a decision to take a definite course of action.
Tn the case of the well prepared student there is rarely
if ever such a thing as an unfair test.

Many times exam questions tend to be so unrelated to
course work thet studying is really useless.

Becoming a2 success is a matter of hard work, luck has
little or nothing to do with it.

Getting a good job depends mainly on being in the right
place at the right time.

The average citizen can have an influence in government
decisions.

This world is run by the few people in power, and there
is not much the little guy can do about it.

When I make plans, I am almost certain that I can make
them work.

It is not always wise to plan too far ahead because
many things turn out to be & matter of good or pad
fortune anyhow.

There are certain people who are just no good.

There is some good in everybody.
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15. (2) In my case getting what I want has little or nothing to
do with luck.

(b) Meny times we might just as well decide what to do by
flipping & coin.

16. (a) VWho gets to be the boss often depends on who was lucky
enough to be in the right place first.
(b) Getting people to do the right thing depends upon ability;
luck has little or nothing to do with it.
17. (a) As far as world affairs are concerned, most of us are the
victims of forces we can neither understand, nor control.
(v) By teking an active part in political and social affairs
the people can control world events.
18. (a) Most people don't realize the extent to which their lives

are controlled by accidental happenings.

(b) There really is no such thing as "luck."

19. (a) One should always be willing to admit mistakes.
(b) It is usually best to cover up one's mistakes.
20, (a) It is hard to know whether or not a person really likes
you.

(b) How many friends you have depends upon how nice a person
you are.

21. (a) In the long run the bad things that happen to us are
balanced by the good ones.

(b) Most misfortunes are the result of lack of ability,
ignorance, laziness, or all three.
22, (a) With enough effort we can wipe out political corruption.

(b) It is difficult for people to have much control over the
things politicians do in office.
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23, (a) Sometimes I can't understand how teachers arrive at
the grades they give.

(b) There is a direct connection between how hard I study
and the grades I get.

24, (a) A good leader expects people to decide for themselves
what they should do.

(b) A good leader makes it clear to everybody what their
jobs are.

25. (a) Many times I feel that I have 1ittle influence over the
things that happen to ne.

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

26, {(a) 7People are lonely because they don't try to be friendly.
(b) There's not much use in trying too hard to please people;
if they like you, they like you.
27. (a) There is too much emphasis on athletics in high school.

(b) Team sports are an excellent way to build character.

28, (a) VWhat happens to me is my own doing.
(b) Sometimes I feel that I don't have enough control over
the direction my life is taking.

29, (2) Most of the time I can't understand why politicians
behave the way they do.

(b) In the long run the people are responsible for bad
government on a national as well as on a local level.




