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CHAPTER t
INTRODUCTION

Statement of the Problem

The general aim of this research is to determine if
the intelligence test scores of adults who attend a pre-
testing session or presession are significantly higher
than those who do not. The purpose of the pretesting ses-
sion or presession is to explain test-taking techniques
and to provide additional motivation for the subjects to
perform well on the test. The test will be an untimed,
nonverbal test of intelligence, specifically, the Raven '
Progressive Matrices Test. The subjects for this study
will be selected from the population of students enrolled
at Triton College.

Two factors‘often listed as contributing to poor
test scores obtained by adults are the lack of orienta-
tion to testing procedures and the lack of motivation
and/or cooperation (Baltes & Schaie, 1974; Bischof, 1969;
Chisholm, 1970; Cleugh, 1962; Pressey & Kuhlen, 1957;
Wechsler, 1958). Akhurst (1970) lists the attitude of
the testee toward the tasks presented as an important
variable that is sometimes overlooked. The presession

1




is an audiovisual presentation designed to acquaint the
adults with methods of approaching a testing situation.
Topics explored in the presession include listening to
directions and when to ask questions. The presession
will also present an explanation of why directions should
be followed and how to mark answer sheets. Additional
topics considered in the presentation are which questions
to answer first and when to guess. Another purpose for
the presession is to provide additional motivation for
the subjects to perform well on the test and to elicit
the fullest cooperation of the adults. This should be
possible if the presession explains the futur; use of the
skills learned in the presession.

A secondary aim of this study is to determine, if
possible, whether an intellectual incline, plateau, or
decline is associated with increasing age. The change
in intelligence test scores with increasing age has been
intimated to be a gradual decline by cross-sectional stud-
ies, especially on nonverbal or performance tests (Chown,
1972; Miles & Miles, 1932). This has not been supported
by longitudinal studies (Bayley, 1955; Bayley & Oden,
1955; Eichorn, 1973) that show an increase in intelli-

gence test scores for some mental functions and/or some
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groups of individuals. Kimmel (1974) suggests that the
change in intelligence test scores with age is somewhere
between the drastic decline indicated in cross-sectional
data and the continuous gradual increase for highly in-’
telligent subjects found in longitudinal data. The
change is probably bounded by the cross-sectional data
at the bottom and the longitudinal data for average sub-
jects on the top. The discrepancies between the results
of cross-sectional and longitudinal investigations have
been frequently discussed (Bromley, 1966; Chown, 1972;
Hurlock, 1968; Kimmel, 1974; Koos, 1970; Kreitlow, 1970;
Lunneborg, Olch, & deWolf, 1974; Owens, 1966; Wechsler,
1958). In a study by Schaie and Strother (1968), the |
most important conclusion that was drawn was the finding
that a major portion of the variance attributed to age
differences in past cross-sectional studies must proper-
ly be assigned to differences in ability between succes-
sive generations. Findings of this nature could have
implications for adult education now and in the future.
Schaie (1974) argues for the desirability of "Head Start"
types of programs for the elderly.

Another aim of this study is to determine, if pos-

sible, if the difference in test scores for males and
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females is significant. Differences in test scores for
maleé and female; are usually not related to ovefall
general intelligence but rather to specific abilities,
to a task involved, or a test used (Chisholm, 1970;
Stafford, 1972). Related to this aim is the question
of whether age trends in intelligence test scores differ
for males and females. With respect to mental ability,
both Birren (1964) and Geist (1968) state that data re-
garding differences between males and females in rela-
tion to age are almost nonexistent in the United States.
Bromley (1966), on the other hand, suggests that age-
changes in mental ability are the same for both males
and females. A significantly greater verbal ability
for females and significantly greater quantitative, spa-
tial, and mechanical reasoning abilities for males were
found in a sample of middle aged adults as well as uni-
versity freshmen (Lunneborg et al., 1974).

A final area of consideration is the effect of
the educational level of a person upon his performance
on an intélligence test. Intelligence tests tend to
favor the individual with more formal schooling (Cohen,
C., 1962). Guilford (1967) finds a strong correlation

between the amount of formal education and the develop-
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ment of intellectual abilities. In studying the effects
of age upon mental ability, it is important to control
for the effects of education by statistical or experi-
mental means (Botwinick, 1973). Lugo and Hershey (1974)
suggest that the amount of education is a better expla-
nation for the changes in test performance than any pre-
viously stated explanation. Failure to control for the
educational level or years of formal education may re-
sult in an exaggerated decrement in test score for older
adults since these persons may tend to have fewer years
of formal schooling (Botwinick, 1973). Additionally,
Guilford (1967) claims that education as a variable is
becoming more hazy as a consequence of the growth of

adult and continuing education programs.

Summary of the Problem

An analysis has been presented explaining some of
the factors affecting the intelligence test scores ob-
tained by adults. Test taking orientation and motiva-
tion have been frequently listed as important factors
for older adults. The preceding analysis indicated some
of the problems in determining the effect of age upon

test performance. There are discrepancies in the re-
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sults of cross-sectional and longitudinal investigations.
The preceding analysis further indicated the female dis-
advantage in nonverbal tests.

The main purpose of the present study was to exam-
ine the effect of a presession on the intelligence test
scores obtained by adults. It was hypothesized that at-
tendance at an informational and motivational presession
would raise the test scores. It was further hypothesized
that a presession would affect older subjects more than
younger subjects. Similarly, it was hypothesized that a
presession would affect female subjects more than male
subjects.

A secondary purpose of this study was to determine
if an increase in age would produce a decrement in test
score. It was hypothesized that older subjects would
score lower than younger subjects. It was further hy-
pothesized that older subjects would demonstrate a great-
er disparity in test scores between males and females
than younger subjects.

Another purpose of this study was to examine the
test scores of males vs. females. It was hypothesized
that female subjects would score lower than male sub-

jects.




Research Hypotheses

The presession is designed to orient the subjects
to test taking techniques and to increase the motivation
to perform well. If the presession is effective, sub-
jects will obtain higher scores on an intelligence test
than subjects who do not attend a presession.

The following research hypotheses will be tested:

1. Subjects who attend a presession will score
higher on the Raven Progressive Matrices Test than those
who do not attend a presession.

2. Older subjects will score lower on the Raven
Progressive Matrices Test than younger subjects.

3. Female subjects will score lower on the Raven
Progressive Matrices Test than male subjects.

4. The difference in teét scores on the Raven
Progressive Matrices Test between those attending a pre-
session and'those not attending will be greater for
older subjects than for younger subjects.

5. The difference in test scores on the Raven
Progressive Matrices Test between those attending a pre-
session and those not attending will be greater for fe-

male subjects than for male subjects.



6. The difference in test scores on the Raven
Progressive Matrices Test between male and female sub-
jects will be greater for older subjects than for youn-

ger subjects.



CHAPTER IT
REVIEW OF RELATED LITERATURE

Intellectual Change with Age

There is evidence that the difference in perfor-
mance between younger and older subjects on tests of
intellectual ability is not due to a decline on the part
of the old. Some explanations offered refer to socio-
cultural differences, educational differences, or cohort
differences. Correlations between intelligence test
scores and occupational groups showed the decline due to
age to be less rapid among those engaged in intellectu-
ally stimulating activities (Akhurst, 1970). However,
Foulds (1949) found the rate of decline in scores on the
Raven Progressive Matrices Test from age 25 years on-
wards to be remarkably uniform and to be independent of
the condition of employment.

It is possible that just as people age, so do
cultures age. This being the case (Schaie, 1974), the
perceived deficit of older people could simply be obso-
lescence in a rapidly changing sociocultural environ-
ment. Intelligence tests can never be viewed apart from
the common cultural, educational heritage of the people

9
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being tested (Eysenck, 1971). - Continued stimulation
and education seem to play an important role in main-
taining intellectual capacity in old age (Lugo & Hershey,
1974). Koos (1970) reviewed recent evidence of the cor-
relation between education and scores on intelligence
tests. Most of the evidence suggests there is little
change in primary ability to learn through the adult
years up to senility. In a review of some of the re-
sults from Project Talent, Flanagan (1975) had this to
say, "It is obvious that education has made an enormous
positive contribution to the quality of life of nearly
all of these young people' (p. 15). These people who
are 30 years old were generally satisfied with their
status. They did indicate that developing their minds
through learning was very important although only half
of them were satisfied with their status in this regard.

In the lists of developmental tasks for man

(Hurlock, 1968), references‘to intellectual skills are
not found for early adulthood, middle age, or later ma-
turity. This reflects the idea that by late adolescence,
an individual has acquired most of the adult character-
istics in the area of mental abilities (Knowles, 1969).

In addition, the questions on tests of intelligence may
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have little or no relation to the occupations of adults
or to adult life in general (Pressey & Kuhlen, 1957).

On the other hand, when it comes to learning ability,

older adults in all types of groups show equal or supe--

rior ability to their younger counterparts (Axford, 1969).
Results of early systematic studies of adult in-

telligence indicate a peak is reached between the ages

of 20 to 25 years followed by a slow decline. Thorndike,

Bregman, Tilton, and Woodyard (1928) went further to

say, "Almost nothing has been known concerning the curve

of intelligence in relation to age from twenty on to

forty-five" (p. 155). The decline is fairly uniform

from the peak to about 50 years of age. Jones and Conrad
(1933) found a peak between 18 and 21 years followed by

a gradual decline to age 55 using the Army Alphé Test.
Miles and Miles (1932) assumed a plateau of ability or
adult intelligence extending from a high point reached
between the ages of 13 and 20 years. However, a down-
ward trend of intelligence test scores as age increased
was shown to be definitely a characteristic of both males
and females. Raven (1948) using the Raven Progressive

Matrices Test found:

The capacity to . . . reason by analogy .
appears to have reached its maximum somewhere
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~about the age of 14, stays relatively constant
for about 10 years and then begins to decline

slowly but with remarkable uniformity. (p. 15)
Mean test scores on most intelligence scales cease to
increase significantly beyond the age of 15 or 16 years.
On the Wechsler Adult Intelligence Scale (WAIS), mean
test scores tend to increase up to the age of 20 or 25
years. Wechsler (1958) viewed the increase between the
age of 15 and 25 years, which is generally small, as due
largely to the rise in the educational level and other
factors rather than a real increment in sheer ability.
These studies fall into the category known as cross-
sectional investigations. Mental ability at various
age levels is examined by comparing different groups of
people, assuming that the dependent variable (mental
ability) will not be affected by other factors except
age, for large samples.

Longitudinal investigations measure the mental
ability of the same individuals over a long period of
time. These longitudinal studies give definite guides
to the areas of intellectual development that are main-
tained, hold firm, or decline through the life span
(Kreitlow, 1970). A longitudinal study reported by

Owens (1953) showed no significant decrease in score on
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any subtest. This supports the possible existence of
persisting motivational differentials. In a longitudi-
nal study of gifted subjects by Bayley and Oden (1955),
superior adults showed improvement in test scores be-
tween the ages of 20 and 50 years. The test was not
speeded and called for knowledge of abstractions and
relational thinking. Albert (1975) proposes that genius
is not a function of the differences in measured intel-
ligence. Lorge (1955) concluded that an over-concern
for efficency in test performance by adults led to an
underestimation of learning ability and intelligence.
Deciines in sensory acuity and physiological speed do
characterize aging. However, the evaluation of learn-
ing ability and of intelligence must ‘consider these' -
abilities as more than the efficiency of the performance
of specified tasks. In the Berkeley Growth Study
(Eichorn, 1973), the overall trend from 16 to 36 years
is an increase in mental ability, although females show
a very slight decline after 26 years.

The bulk of research work on adult intelligence
has featured the cross-sectional approach, but in the few
studies where a longitudinal approach has been possible

the results have sometimes contradicted those derived
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from cross-sectional studies (Bromley, 1966). Owens
(1966) agrees that cross-sectional and longitudinal
studies of the effects of age on mental abilities have
yielded divergent and apparently contradictory results
to date. In a review of cross-sectional and longitu-
dinal studies of the effects of aging on reasoning abil-
ity (Chown, 1972), findings indicate overall that normal
adults may show a decline in the capacity to reason log-
ically with age, but that prior methods of problems sol-
ving are retained. Longitudinal studies of mental abil-
ities have given more precise information about changes
in individuals, although they have not resolved the pro-
blem of the criterion of adult intelligence (Birren,
1964). Wechsler (1975) cautions that, '"Intelligence is
not the same as aptitude and tests of intelligence are
not the same as tests of mental ability" (p. 137).

There is a common belief that cross-sectional stu-
dies show a decline in intellectual abilities in later
life but that longitudinal studies do not (Lunneborg et
al., 1974). Baltes and Schaie (1973) report that sub-
stantial differences are found between the outcomes of
cross-sectional and longitudinal studies. They point to

the need of considering cultural and historical compo-
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nents when studying long term developmental trends.
Kimmel (1974) agrees that cross-sectional findings have
been contaminated by cultural and historical factors as
well as pure age related changes such as a slowing down:
of performance speed. Visual acuity and performance
under timing are subjects to marked decline during adult
years. A decline in performance ability on a test of
intelligence is, therefore, a function of age, and not
necessarily of intelligence (Koos, 1970). The results
of a study by Brinley, Jovick, and McLaughlin (1974)
indicate a decline in reasoning scores beginning in
the 36 to 50 year age group, with a greater decline
after 50 years. Rhyne (1962) quoted data to support thé
inference that mental ability is not impaired as a func-
tion of age at least through the late 40's and early
50's. Savage, Britton, Bolton, and Hall (1973) criti-
cized the assumption of many cross-sectional studies
that intellectual ability would be affected only by age.
Tﬁey concluded that "intellectual functioning declines
slowly from the third decade of life to the sixth and
more abruptly thereafter" (p. 3).

The better schooling of today and the widespread

use of objective tests in the schools are additional
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factors to be considered in reviewing the cross-section-
al approach (Hurlock, 1968). Estes (1974) proposed,
"from the time of Binet, the primary criterion for mea-
suring intellect has been success in predicting perfor-.
mance in school and other situations requiring intellec-
tual effort" (p. 740). On the other hand, Botwinick
(1973) proposes that the major reason for the commonly
held belief that longitudinal studies do not show de-
clines in intelligence test scores with increasing age
is a biased sample at terminal retest. There is a ten-
dency for the initially less able to be less available
for subsequent retesting than the initially more able
which produces a biased sample.

In contrast with verbal tests, nonverbal tests
such as the Raven Progressive Matrices Test, generally
show decrements in average scores after mid-life (Birren,
1964). Verbal and nonverbal abilities are factorially
independent when measured by relevant tests (Paivio,
1974). 1In a study by Schaie, Rosenthal, and Perlman
(1953) it was demonstrated that there is a differential
decline with reasoning abilities dropping at a much
faster rate than the verbal abilities. This decline

was apparent regardless of the speed factor. Lunneborg,
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et al. (1974) found that, with. advancing age, older
people, compared to younger people, have a verbal ad-
vantage and a quantitative disadvantage. Stafford
(1972) conéluded that aging produces a decrease in
quantitative reasoning ability much in the same manner
as ‘it does in physiological processes but produces an
increase in vocabulary.

The Raven Progressive Matrices Test is considered
to be a pure measure of abstract reasoning (Cronbach,
1970) or fluid intelligence (Cunningham, Clayton, &
Overton, 1975). Fluid intelligence should decline ac-
cording to Birren (1974), "because it would represent a
decline in the rapidity with which one can scan stored
information and recombine it with current imput for a
needed and perhaps novel response' (p. 812). Eysenck
(1971) agrees that, "With age, fluid ability decreases,
while crystallized ability stays much the same or may
even increase'" (p. 54). If groups of people from sim-
ilar backgrounds aged twenty through seventy are tested
on the Raven Progressive Matrices Test, the scores will
show a steady linear decline from young to old (Chown,
1972). 1t appears as though intelligence of the kind

measured by the Raven Progressive Matrices Test does
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decline steadily with age.  Bromley (1966) agrees that
the Raven Progressive Matrices Test is one of the best-
known tests of relational thinking. Normal effects of
aging on ability to do it are severe and even if unlim--
ited time is allowed, age decrement is substantial.

Cattell (1971) claims that 'the IPAT Culture Fair
Tests . . . or Raven's matrices . . . [are] a relatively
culture fair test and . . . satisfy the validity re-
quirement of high loading on the fluid general intelli-
gence factor" (p. 16). Rimland (1972) agrees that the
Raven Progressive Matrices Test is apparently a nonver-
bal culture-free test, and is also one of the best avail-
able measures of g. Burt (1972) proposes a general fac-

tor entering into every type of cognitive process.

Test Bias

A number of respected investigators have argued
persuasively that the tests commonly used to test intel-
ligence and learning aptitude are not a fair test of
adult ability (Demming & Pressey, 1957; Guilford, 1967;
McClusky, 1964). The very nature of the tests used to
assess adult intelligence may also contribute to the

apparent decline that is sometimes observed (Baltes &
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Schaie, 1974). Group tests, like individual tests, have
a wide range of contents, serving different aims. Birren
(1964) criticizes the tests because the content was de-
veloped for young people. Cronbach (1970) notes, "At
one extreme 1s the Matrix test, so pure a measure of ab-
stract reasoning . . . at the other extreme the ACT in-
strument draws its items almost directly from school les-
sons'" (p. 281). Although most intelligence tests do not
adequately measure adult intelligence, Bischof (1969)
supports the apparent decline in performance of most
adults in measurements of mental ability. Charles Cohen
(1962) agrees that intelligence tests are not completely
free of bias and tend to favor the individual with more
education. The Raven Progressive Matrices Test 1s less
dependent on education than most tests, although scores
usually are depressed in cultures offering little com-
pulsory education (Cronbach, 1970). 1In a study in East
Africa (Silvey, 1972) the Raven Progressive Matrices
Test was found to be a less educationally biased test
than other tests. Dague (1972) found tﬁe Raven Pro-
gressive Matrices Test distinguished sharply between
educated and uneducated persons of the same age in parts

of Africa and Madagascar.
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Timed tests. By contaminating power with speed

measurements when testing adults, the true relationship
of intellectual power to age may be obscured (Akhurst,
1970). For this reason, Lorge (1936) has been an advo--
cate of using untimed tests in most areas with adult
subjects. By removing the time limit, performance be-
comes better and hopefully reflects the true intellec-
tual power of the older subject (Birren, 1974). However,
in a study by Brinley, et al. (1974), clear cut evidence
was found that older adults perform less adequately than
younger persons in reasoning tasks. Since the problems
involved were easy, results bore more on efficiency than
on the power aspects of performance. One of the major
criticisms of the studies relating mental abilities to
age as measured by intelligence tests concerns the part
played by the speed factor in the test, as opposed to
the power factor (Cohen, C., 1962). Birren (1974) ques-
tions, '""One did not know 30 years ago whether an intel-
ligence test taken with or without time limits was a
more valid indicator of that elusive quality we call ih-
telligence" (p. 810). 1In order to measure adult learn-
ing effectively, it is necessary to control speed as a

factor in test performance (Rhyne, 1962). 1In pilot
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trials using the Raven Progressive Matrices Test, the
time limit was found to affect the mean test scores but
not the rank of the subjects (Silvey, 1972). Akhurst
(1970) supports the idea that time limits on some group
tests such as the Raven Progressive Matrices Test are
imposed " largely for administrative convenience. How-
ever, Zubek and Solberg (1954) believe that since most
tests include a speed factor, it is difficult, if not
impossible, to state with any degree of certainty that
a pure power test is unaffected by age. Compounding
the difficulties of using a timed test with adults are
the emotional and psychological effects of a timed lim-

itation (Schonfield, 1974).

Test material. Most measures of intellectual abil-

ity used with adults have been adopted from measures used
with children or young adults (Birren, 1973). Teéts that
are designed to appeal to children will not necessarily
appeal to adults (Bergevin, 1967). Even when the tests
have content appropriate for adults, the instruments
themselves were devised for young people (Demming &
Pressey, 1957). Pressey and Kuhlen (1957) agree that

tasks may be weighted in favor of middle or upper socio-:
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economic individuals. The abilities being tested may
not be used in the majority of adult occupations. Most
measures of intellectual ability are based on the notion
that intelligence is related to school achievement
(Birren, 1973). Akhurst (1970) agrees and notes that
most tests tend to be designed for upper ability range
individuals and those who receive the intellectual sti-
mulation of higher education. On the other hand, Cattell
(1963) asked, "How fair is the Miller Anaiogies to engi-
neering students competing for graduate school positions
against English Majors, compared with a culture-fair
test?" (p. 19). Using five tests of basic educational
skills, Monge and Gardner (1974) found, 'the farther an'
individual is in time from his early formal schooling,
the poorer his performance on school-learned skills in
the absence of specific practice" (p. 34). Backman
(1972) found similar evidence in a review of portions of
Project Talent. However, Neff (1972) suggests that ac-
tual life situations for adults differ from situations
found on tests of mental ability. McClusky (1964) has
voiced opposition to the usual intelligence test as a
measure of adult ability on the grounds of its culture

bias. Schaie (1974) believes that most group intelli-
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gence tests are inappropriate for older people because
they were constructed for the members of a different co-
hort with different sociocultural exposure. Because of
a possible culture bias, the traditional tests of cog-
nitive skills will not bé adequate for all adult students

(Clarke & Ammons, 1970).

Test taking. Adults may not be test oriented.

They are not conditioned to taking tests in the same way
that children and adolescents are (Deem, 1968). Ques-
tions may be odd and confusing. Thus, according to
Pressey and Kuhlen (1957), "In part because they sense
their handicaps as test-takers, adults may often not
cooperate as well as young people'" (p. 78). It is hard
to appraise how difficult an adult may find it to adapt
to a test situation (Hollingworth, 1927; Kimmel, 1974;
Ruch, 1934). Young adults have a decided advantage over
the older generation because of their better schooling
and the wide spread use of objective tests (Hurlock,
1968). Members of different generations may differ in
their sophistication in test taking or their willing-
ness to volunteer responses (Baltes & Schaie, 1974;

Cohen, A., Brawer, & Lombardi, 1971). Akhurst (1970)
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agrees that older people will have had more restricted
educational opportunities and in particular less expe-
rience with intelligence tests. Education and continued
stimulation seem to play an important role in maintain-.
ing intellectual capacity in old age (Lugo & Hershey,
1974) . The physical and emotional conditions of the sub-
jects, the degree of motivation and the presence of anx-
iety can all affect the performance on a test (Chisholm,
1970). Monge and Gardner (1974) found anxiety indepen-
dent of age but rigidity positively related to age.
Bischof (1969) lists several other test taking attri-
butes that adults should have in order to obtain a true
measure of their intellectual ability. Adults should
be interested in taking the test and persistent in per-
forming the tasks. Cooperation during the testing and
some familiarity with the test items are additional at-
tributes that can affect the test performance of adults.
Abul-Hubb (1972) in a study in Iraq using the Raven
Progressive Matrices Test found, ''secondary school and
college students were more interested in taking this
test, while illiterate and less able members of society
did not cooperate easily". (p. 233). Akhurst (1970)

suggests, '"When tests [are} employed for research pur-
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poses . . . and where success brings no obvious benefits
to the testee, it is wise to have some knowledge about
his attitudes to procedure" (p. 91). Hurlock (1968)
agrees that older people are at a decided disadvantage
when taking an intelligence test. A lack of practice in
writing and in reading during the adult years added to a

tendency to slow down hampers the older person.

Female scores. The early literature implied that

tests for intelligence were constructed to minimize
differences between males and females (Birren, 1973).
Because many of the tasks that might be used in tests of
general intelligence are known to involve a gender bias;
an appropriate selection of tasks can demonstrate male
or female superiority (Nash, 1970). Birren (1964) did
not find much evidence available on American populations
regarding male-female differences in mental abilities
~with age. The available data suggest that females equal
or slightly outperform men on verbal tests. Backman
(1972) found that, ''sex may play a greater role in the
development or patterns of mental abilities than either
ethnicity or SES" (p. 10). However, in longitudinal

studies, serious consideration should be given to the
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greater survivorship of women. Numerous studies indi-
cate the adult female to be consistently.superior in
tests involving verbal abilities and the adult male to
be consistently superior in tests involving spatial abil-
ities (Chisholm, 1970; Estes, 1974; Geist, 1968;
Lunneborg, et al., 1974). 1In the Berkeley Growth Study
(Eichorn, 1973), adults showed an overall increase in
mental ability during the years 16 to 36. Females, how-
ever, showed a very slight decline after 26 years.
Bromley (1966) suggested that women may be more prone to
the effects of disuse with regard to mental abilities.
On adult tests of intelligence, no significant difference
between scores of males and females have been found suf;
ficient to warrant separate standards of performance
(Akhurst, 1970; Brinley et al., 1974). Ample evidence
(Monge & Gardner, 1974) indicates that females in every
decade rate themselves higher on anxiety measures. This
anxiety could easily affect test performance. The cause
of the anxiety may be traced to the desire on the part
of many females for a change in their social and intel-
lectual roles (Birren & Woodruff, 1973). Yet many tests
contain numerous instances of bias towards females

(Radloff, 1974; Saario, Jacklin, & Tittle, 1973).
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Adult Education

In studying the effects of age on mental ability,
it is important to evaluate the effects of education
(Botwinick, 1973). The education of older people pro-
bably relied more heavily on principles of memorization
and less heavily on those of problem solving (Baltes &
Schaie, 1974). A comparison of older and younger adults
on the basis of their scores in intelligence tests might
not be scientifically sound, since there are differences
in level of education, number of years out of school,
and type of education between the two groups (Cohen, C.,
1962). Raven (1948), found, "after the age of 30 a
person's ability to understand a new method of thinking;
adopt a new method of working, and even to adjust to a
new environment, steadily decreases'" (p. 16). On the
other hand, Guilford (1967) says "Education is becoming
more and more hazy aska variable, as the institution of
adult education and opportunities for informal education
become more general." (p. 459).

Learning occurs continuously within individuals
whether or not any educational institution is involved
(Hesburgh, Miller, & Wharton, Jr., 1973). Education of

any type plays an important role in maintaining intel-
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lectual capacity in old age (Lunneborg, et al., 1974).
With the increased tendency for adult education programs,
it may be that the average intellectual level of the
older population will increase (Lugo & Hershey, 1974).
Schaie (1974) agrees that people can and do function at
a high level throughout life, and thus can be expected
to continue the educational process into very old age.
Adult education would not be attempted if there were
not a belief that adults can learn (Kreitlow, 1970).
Birren and Woodruff (1973) stress the idea that, '"the
orientation of educational institutions must be altered
from one of exclusive concern with the first two decades
of life to involvement with education over the entire
human life span" (p. 306).

It is a commonly held belief that as peopie grow
older they become less adaptable (Chown, 1961; Knowles,
1969). There is evidence that adults in their early
20's begin to have measurable losses in eyesight, hear-
ing, and the body's ability to adjust to extremes of all
kinds. Earlier investigators neglected to take into
account the many ways in which the adult compensates for
what little sensory loss does occur (Ulmer, 1969). When

all factors are taken into account, the adult's ability -
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to learn and adjust to his environment may improve in
spite his deteriorating physical capacities. Glass and
Harshberger (1974) put it succinctly, ''Despite any per-
ceivable inflexibility which generally might accrue with
age, man is an extremely adaptable animal" (p. 217).

Extensive and up-to-date information about the
adult learner is badly needed. During the 1980's may
come the era of the pre-middle-agers in their late 20's
to mid 30's who will enter higher education (Berendzen,
1974). At the present time, adult students are the new
majority in higher education in the United States
(Fischer, 1974). Groesch (1974) found that women are
almost equally enrolled with men in community colleges
and '"their needs may represent new educational goals"
(p. 52). Continuing education over the life span is
not only desirable, it is a necessity (Birren & Woodruff,
1973). Subsequent cohorts of aged individuals will be
increasingly interested in education. Looking at pre-
sent trends, Quie (1975) concluded that community col-
leges could soon be serving over half of the adult pop-

ulation pursuing formal education and training.
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Recapitulation

The preceding discussion emphasized the discre-
pancies among studies of intellectual change with age.
Cross-sectional investigations have usually found a
decline in intellectual abilities in later life. The
age of the initial decline varies from study to study
with the earliest age in the 20's and the latest age
in the 50's. Longitudinal investigations have produced
results that seem to contradict the findings of the
cross-sectional investigations. Some longitudinal stu-
dies have produced results indicating an increase in
mental ability through the 30's or even into the 50's.
One area of concern is what an intelligence test really
tests in older subjects. 1Is it possible to study changes
in mental ability in relation to age without considering
other factors such as the test being used? Savage, et
al., (1973) lists the Wechsler-Bellevue and the WAIS as
the most widely used tests for studies of the aged. Ap-
pearing next in order of precedence are the Raven Pro-
gressive Matrices Test and the Mill Hill Vocabulary
Scale. In England; Slater (1948) found the Raven Pro-
gressive Matrices Test ranking second only to Binet's

as a test of general intelligence.
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‘Various aspects of adult intelligence can be tested
by a careful selection of the test instrument. This in
turn can affect the test results. Crystallized intel-
ligence usually reflects the verbal part of intelligence.
Results of many studies indicate that this type of intel-
ligence holds firm or increases during the life span.
On the other hand, fluid intelligence or abstract reason-
ing ability, appears to decline steadily from a peak in
the 20's. Most studies of fluid intelligence employ a
nonverbal test of reasoning, such as the Raven Progres-
sive Matrices Test. Related to the selection of a test
instrument is the question of test bias. 1Is the materi-
al on a test appropriate for adults? Does the test ma-v
terial simply reflect an amount of formal education?
Other factors may also affect the scores obtained by
adults on tests of mental ability. Are adults emo-
tionally and psychologically prepared to take an intel-
ligence test? The time limits used with many tests can
be upsetting to older people. The testing situation can
require new types of responses with which the adults are
not familiar. 1Is there a bias towards females built
into tests of mental ability? Females traditionally

score better on verbal tests of intelligence.
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The present study suggests that a nonverbal test
of intelligence be used to attempt a study of the intel-
lectual change of adults with age. Use of a nonverbal
test should help(to control any effects of education or-
schooling. Use of a pretesting session or presession
can possibly help control some of the emotional or psy-
chological factors that adults bring to a testing sit-
uation. The bias towards females should be controlled
by using the Raven Progressive Matrices Test.

The implications of studies of this type are re-
lated to the growth of adult education in all its forms.
Adults are flocking back to the classrooms in adult ed-
ucation courses and also in regular baccalaureate pro-
grams. If adults are to be admitted to colleges and
universities as regular students, ways must be found
to adequately test them. Are there ways to assist adults
in learning test taking techniques. The presession
used in this study might be one approach to help adults

overcome their fears and anxieties related to testing.




CHAPTER ITI
METHOD

Hypotheses Tested

The principal purpose of this study was to test
the following research hypotheses:

1. Subjects who attend a presession will score
higher on the Raven Progressive Matrices Test than those
who do not attend a presession.

2. Older subjects will score lower on the Raven
Progressive Matrices Test than younger subjects.

3. Female subjects will score lower on the Raven
Progressive Matrices Test than male subjects.

4. The difference in test scores on the Raven
Progressive Matrices Test between those attending a
presession and those not attending will be greater for
older subjects than for younger subjects.

5. The difference in test scores on the Raven
Progressive Matrices Test between those attending a
presession and those not attending will be greater for
female subjects than for male subjects.

6. The difference in test scores on the Raven

Progressive Matrices Test between male and femg

33
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jects will be greater for older subjects than for youn-

ger subjects.

Subjects

The subjects of the present study were enlisted
from the students enrolled in various credit and adult-
credit courses at Triton College, a community college
in River Grove, Illinois. Additional subjects consisted
of friends and relatives of the students. The testing
was publicized generally throughout the Triton campus
by means of posters and word of mouth. In particular,
students enrolled in the Individual Mathematics Program
were advised of the testing. To encourage participatioh
in the testing, each>student in the Individual Mathemat-
ics Program.who volunteered received credit for one test
in his course. The typical course in the Individual
Mathematics Program consists of 15 tests that must be
passed in order to receive a grade of A for the course.
As a further inducement and to obtain a wide range of
ages, each student in the Individual Mathematics Pro-
gram could receive credit for a second test in his
course. This was accomplished by bringing in another

volunteer of a different age.
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‘A total of 240 subjects (120 females and 120
males) participated in the testing program. Subjects
were listed by age and gender when they registered for
the program. Four age groups were determined, 15 years
to 18 years, 19 years to 22 years, 23 years to 29 years,
and 30 years to 69 years (all age groups inclusive).
Then within the age-gender groups the subjects were
randomly assigned to control or experimental groups.
This process yielded a total of 16 groups (see Table 1)
with 15 subjects in each group. Information on the age
spread for all subjects in the study is presented in
Figure 1. Figures 2 and 3 illustrate the age spread
for the subjects stratified by presession attendance.
Figures 4 and 5 present the age spread for subjects
stratified by gender.

The first age group consisted of subjects aged
15 years to 18 years. These subjects included college
freshmen, high school students enrolled in courses at
Triton College, high school dropouts, and a few sub-
jects who had never completed a formal elementary edu-
cation. The second age group consisted of subjects
aged 19 years to 22 years. These subjects included the

college students who normally would be in college if




Table 1
Classification of Subjects by Age, Gender, and

Attendance at a Presession

Presession

Agea No Yes
15 - 18

female 1 9

male 2 10
19 - 22

female 3 11

male 4 12
23 - 29

female 5 13

male 6 14
30 - 69

female 7 15

male 8 16

Note. Each group contained 15 subjects.

a . . .
Ages are inclusive, in years.
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there were no interruption in proceeding from high
school into college. The third age group consisted of
subjects aged 23 years to 29 years. These subjects in-
cluded college students at all levels and a few subjects
holding baccalaureate degrees. The fourth and last
group consisted of subjects aged 30 years to 69 years.
The educational level of these subjects ranged from
elementary school graduates to holders of advanced
degrees. There were high school graduates as well as
high school dropouts.

To encourage all subjects to obtain the highest
possible score on the test, a lottery-type contest for
prizes was advertised on the publicity posters and made
known to the volunteers when they initially signed up
for the testing program. The contest for prizes was
announced again immediately before the testing. Each
subject received one chance for each point or correct
answer obtained on the test. The Raven Progressive
Matrices Test has a maximum of 60 problems and thus each
subject could possibly receive 60 chances. The awards
consisted of 25 prizes of $2 with subjects eligible for
more than one prize. The drawing for prizes was held

immediately after the last testing session. Prizes
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were awarded at that time to the winners present with

the remaining prizes being mailed to the winners.

Procedure

The Raven Progressive Matrices Test was adminis-
tered to the control group as an untimed test. The ex-
perimental group attended a presession, immediately fol-
lowed by the administration of the untimed Raven Pro-
gressive Matrices Test. To control for any possible
bias on the part of the experimenter in the administra-
tion of the test or the presession, aides were enlisted
to assist in the testing program. Duties of the student
aides working in the Individual Mathematics Program at
Triton College include giving directions for taking
tests and running slide-tape presentations for beginning
students. Two of the student aides received further
training in the procedures for administering the Raven
Progressive Matrices Test and for running the presession.
These two student aides worked during all parts of the

testing program.

Instrument. The Raven Progressive Matrices Test

is a test of a person's capacity to observe meaningless
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figures, to see the relations between them, and to com-
plete each system of relations. A general English opin-
ion (Burke, 1958) is that the Raven Progressive Matrices
Test is perhaps the best of all nonverbal tests of g.
Burke (1958) found abundant evidence of the concurrent
validity for the Raven Progressive Matrices Test, 'in
the sense of its capacity to discriminate over a wide
range among groupslknown by other criteria to differ in
intellectual capacity" (p. 210). 1In a recent study by
Cunningham, et al. (1975), the Raven Progressive Matrices
Test was employed as an index of fluid intelligence, in
a comparison with the WAIS, an index of crystallized in-
telligence. The tests were untimed and administered
individually to subjects from two different age groups.
Scores on the WAIS and the Raven Progressive Matrices
Test were correlated for each age group, and these
correlations were found to be significantly different.
Raven (1960) proposed that a person's total score on
the Raven Progressive Matrices Test, ''provides an index
of his intellectual capacity whatever his nationality
or education'" (p. 1). The normal effects of aging on
ability to do such a test are severe and, even if un-

limited time is allowed, age decrement is substantial
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(Bromley, 1966). Chown (1961) found the apparent de-
cline in the ability of older subjects to carry out the
Raven Progressive Matrices Test could be attributed to
a lack of ability to shift ideas or to a slower speed of
performing the tasks.

The Raven Progressive Matrices Test consists of
60 problems divided into five sets of 12 problems. The
problems become progressively more difficult although
the first problem in each set is as self-evident as
possible. The procedure for administering the Raven
Progressive Matrices Test uses problem one of set A for
a demonstration problem. Directions are given for find-
ving the right pattern and for inserting the answer in
the proper box on the answer sheet. Subjects are then
asked to attempt problem two of set A. After a suitable
length of time, the answer for this problem is checked.
All subjects taking this test will therefore have a min-
imum score of two. The score for each subject is the
total number of correct answers recorded on the answer

sheet with a maximum of 60.

Presession. The presession consisted of a slide-

tape presentation (see Appendix A) that lasted approxi-
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mately six minutes. Six questions were posed by cartoon
characters and answered on the tape. The questions
asked were the following:

1. Why should I try my best?

2. When should I ask questions?

3. Why should I follow directions?

4. When should I guess?

5. How do I mark the answers?

6. How do I relieve tension?
These questions were formulated to explore the areas of
test taking with which adults are sometimes unfamiliar.
The slide-tape presentation was produced in a semi-
humorous vein so as to help relieve the tensions and
anxieties that are often present in an adult testing

situation.

Variables

On the answer sheet used with the test, each sub-
ject recorded his age and gender. 1In addition, each sub-
ject was requested to list the total number of years of
formal education he had. After the answer sheets were
handed in, attendance or nonattendance at a presession

was noted for each subject. For the purpose of this
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study then the dependent variable is the test score ob-
tained by each subject. The independent wvariables are
attendance at a presession, gender, age, and educational

level.



CHAPTER IV
RESULTS

The general aim of this research was to determine
if adults who attend a presession will score higher on
the Raven Progressive Matrices Test than the adults who
do not attend a presession. Figure 6 presents an overall
view of the test scores obtained in this study. The
means and variances for the 16 groups, all subjects
stratified by presession, gender, and age, are presented
in Table 2. Additional data for different groupings of
the subjects are presented in Table 3 as well as Figures
7, 8, 9, and 10.

The first analysis performed consisted of the cal-
culation of a 2 x 2 x 4 analysis of variance on the test
scores as a function of presession attendance, gender,
and age (see Table 4). The analysis of variance indi-
cated a significant presession effect, F (1,224) = 7.03,
p <¢.01. |

To test the research hypothesis that adults atten-
ding a presession will score higher on the Raven Progres-
sive Matrices Test than adults not attending a preses-
sion, data in Tables 3 and 4 should be examined. The

48



HISTOGRAY UN A

STERP= 5,170020000
CENTERPUINT OF INITIAL GROUPE= 5,00000000 NO, OF ORSERVATIONS=E 240
CENTERPUINT OF FINAL GROUP= 60.00000000 NO, OF GROUPS= 12
K FACTOR= 2.
PZRCENTAGE 0 10 20 30 40 50 60 70 80 90 100
R e L T R L L R P e L s e g L L e R R L A A e s L L A I L F T 2
0 +
«500+01 O
o
0
+100402 O
0
0
«150+02 O
0
0
«200+02 0
0
ol
«250+02 OI
01
0 .
«300+02 O
o
0IlI
«350+02 O01III
QII1
OIIITIIIY
+400+02 OIIITEINX
OITIIIIIY
OITIIITITETIYITIITIINIININI
w450+02 OIIIITIYTTIITINITIIIEIINIIL
OITIIIITITILITIYITIIITNIINL
ORI IYIp eIy I YT LTI ST IITIIIIITIITITIRNTIITIIINY
#500+02 OLITIZIIITIZTYIITIIIFIIIITIIIITIICIINRINIITITIINIINIII
OIITIY LTI eI TITEIIIIITIIITIITIT IR ILEIIIITITIIIINITIIIL
1SS0S SS2 0S40 2000002003000 005 2000000800000 320200000200000030003 0000000000
¢550+92 O IITTGrIpIITIILICITYIIIIIITITICIIQYITIIIITITI QY YSITIIITIITITITIIIIIIIIIINIIIII
OLlIIITITIfIITITIT eI TITITYIITIIIIQIIIITITITITIIz I I ITIIIIITITIITIIIITITIINIIININI
OIISIITIIITIITIIIITIINII
600+02 OIIIITICIITITIIIIIIIVIN
OITIIIIIITIITIIIIIIIIII
LT N Y R o e e P R X T R s Ny e Rt L g e 2 T e T P e T R P et Y A S e Y T T T 22
PERCENTAGE 0 10 20 30 490 50 60 70 80 90 100

Figure 6. Histogram of test scores. -

R i A e I A e o e I e I I A e R I L T S i,

oY




Table 2
Mean Test Scores and Variances of Subjects Stratified by

Presession, Gender, and Age

Nonpresession Presession

Groupa Mean Variance Mean Variance
Females

15 to 18 49.53 62.41 55.00 7.57

19 to 22 52.27 17.21 48 .80 71.74

23 to 29 48 .87 53.98 51.00 107.57

30 to 69 49.07 39.78 49.53 88.98
Males

15 to 18 49.13 45.84 52.87 28.55

19 to 22 - 53.20 19.46 55.47 9.69

23 to 29 52.00 36.00 53.13 18.41

30 to 69 42 .80 272.46 52.06 61.64

Note. For the total group, the mean = 50.92 and the variance = 63.97.

a . . .
Ages are inclusive, in years.

0S
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Table 3
Mean Test Scores and Variances of Subjects
Stratified by Presession, Gender, or Age
Group Mean Variance
Presession
No 49.61 73.58
Yes 52.23 51.41
Gender
Females 50.51 57.03
Males 51.33 71.10
Agea
15 to 18 51.63 40.24
19 to 22 52.43 33.88
23 to 29 51.25 53.75
30 to 69 48.37 121.66
Note. For the total group, the mean = 50.92 and

the wvariance

a . . .
Ages are inclusive, in years.

= 63.97.



HISTOGRAY ON A wITH B=2

STeP=z 5.00000000
CENTERPOINT OF INITIAL GROUP= 20,000000600 NO, OF OBSERVATIONS= 120
CENTERPOINT OF FINAL GR0UP= 60,00000000 NO, OF GROUPS= 9
K FACTOR= 2,
PERCENTAGE 0 10 20 30 40 50 60 B 70 80 S0 100
R R R RS FE S S R P A s T R R R T L L e e L P L e e S e T R Py e T T 2L
oIl
«200+02 OII
0l1
1]
«250+02 O
0
0
«300+02 0
¢]
1]
«350+02 O
0
OIIITIIII
«400+062 OIIIIIII]
OIIIIIIIL
OIIIIIITSITITINIL
f450+02 OIIIIIIITITLYIII
OITITITIIIITITIINI
OYINIITPYgTITIIITIIITIRIITIIITICNIITIINNIY
«500+02 OIIIYIJCITIITIIINIIIITIIINIIINEITITIIIII
OITIIIJTIIITITIIIITIIIITIIIINIIIIITTIIINIIL
(2290002003 03500008000R8000000R0R00008000020030323085008303083388088000058088088003880000000884 4!
e550+#02 OIIIIILYITIIIITIITITIIIIITIIITIOII QI IIITILIT I eI I I IYIIIIIIYILIIT TSI TITIICIITITITLINY
[ SSS0 082S0 SR00CSS0R RSORS00 00 208200208 2033380508038233538888030058898092328088888888 91
OIIIIXILII{IITIITIZIITTIININIIIIIIIY
«600+02 OIIIITLITIYSITIIICIIFIIINITIIIINII
OIIIITITIC(ITITIITIIINIIININIININIIN
AR E L S RN T S L R Y A R L e e e L e e L T e At S P L P e e
PZRCINTAGE 0 10 20 30 40 50 60 70 80 90 100

Figure 7. Histogram of test scores for adults attending presession. -

R I e T T A e Y

49



HISTOGRAM ON A WITH 8=1
STEP= 5,00000000
CINTZRPOINT OF INITIAL GROUP= 5,00000000 NO, OF OBSERVATIONS= 120
CENTERPOINT OF FINAL GROUPZ 60,00000000 NO, OF GROUPSS 12
K FACTOR= 3, ‘

PZRCENTAGE

«500+01

«100+02

«150+02

«200+02

0250402

«300+02

#350+02

«400+02

ssb0+c2

«500+02

«550+02

«0CD+02

PERCINTALE

] 1o 29 30 40 50 63 70 a0 90 160
L Y I e L I TR P e s I I S L e P I L L e T T P R A e e e T T 2 L e S L P Y T T
ol +
0l

ol

0

0

1]

134

01l

0l

0

o]

0

CIII

0111

GIlI

ol 4

01

0l .

QIIIITII!

O!IIIII[]

OIIJIILILY

QIITIIITIITIL

OITITIITIIII

OITIIIIrIITI

OfIITIITIyTITII{IITTI LT ITIIIZIVIIIIIIIIIICIIIIIIIINY
CIIIIIZpfrIITIILITIITIIEITIIITICITTRIIIITIIVIIIILEITIILL

Ol IIYIIQIeYITITLITITIYIIIIIIITITIYITICIITIIIITIIIINTILIILIL

[ESSRESERE388000¢5002080 8800888085808 588038 5080838890408 2000¢088858000030808080800808030880080880805881
(FESSSSESEERSS80S P08 08C8 0290088252 38000 8800008308000 0088008808008 3300000000000 000RR00RRSRRRRERS!
[0SV EESEESE0 2830823890085 0508050880832058 3080800882883 808080020888 8200080882008 00880888888R 84!
(ISSSSSSESR30080082830000504838823 888008308283 00854083988088303020003898008008000002030080 000888801
CIIIIIIpI¢IITIZrIr I T ITITIILIITI I I Y T eI I I ITIqIqICITITIIIIIIZIIIIIEITINITITIIIITNL
(S S0SSEESESSEREES0030302 85008830003 8000300885000380 2323000005300 000200008000083020000880888¢
OLINIIZYIITIITIININI

GIIIITITITIIIIIIIIL

GIIITIITITIITITIIII
e R R R Pt L R I e R L A A e L e e LD

0 10 20 30 4o 50 60 70 80 S0 100

e I e e T I e IR P S I S S R S N S N S O T O

Figure 8. Histogram of test scores for adults not attending presession.

€S




54

"S9TBWAJ 10J $9100S 13593 JO wea803sTIY ‘g 2iIn3Tg

oot 06 (1] oL 09 0s 0n 0g 02 72 0 JOVINIIYA
+41;;4***¢+*»au*'*a»+*;a***»«¢+***;}*»**+******»i*+**ii;f&**+*ii§;&»4*+**§*§»§¢n+‘*4*t****+»&+»4»*4*+
+ ITITIXIITITIO
1 ITITITITIZIITIIO 204009
+ - ITITIIIIITIIIG
+ ITYIIXY XXX eIzTIesIee I I XTIz I Ix I Tz II QI T IYITIITIITIITININIININIIIIITIINIC
I IIIIIIIIIXRXIIIITIITITILIZIXTITIXIIITITIRIIIIIITIIIIIIIIISIIILIIIIIIIIIIITIIIIIINIG 20+406S°
+ IIITIIIIXYIXIIIIIZIZIPITIZITIIGNIQIIITIIIIIZINIIIZLIIIIIITINIIIIINIIITIIITINLITIIIITIO
+ ITIgIIXY Iz YITTIITIIITITYIIQIIRITITIITIITIITIIINIIITINIITIIITIOC
I IITpXIXTIIIQIIIgIIsIIqIIqIRITTIITTIIITLITIITINILIIRITIINIIIITII0 20400G*
+ 1IIrITIZIXITITIIIIIIIIIIITIILIIIITIIILILIITIIIITINNINIINIIIIIO
+ TITITITIITITTIINIIIIIIITIIIING
1 TTIITITITTRITIIIFIAINTIIIIIO 2040Gh*
+ ITIITIILITIIITIIIIEIIITITIGNG
+ 11I1I11I10
I IIIITI110 @e0+00%*
+ © O ITITIINIO
+ I10
I 110 20+405%°
+ 110
+ ¢]
I 0 20+p0%*
+ 0
+ 110
1 110 20+4pg2*
+ I10
+ 110
I 110 20+4002°*
+ 110
P e L T R ey S e e L L N L L P L P P P P PO S PP I LT PR LT YT TS T PE L 2 'S ST LT NG B PPy Ry
00T U6 ()] 0L oS (] 04 134 02 0t 4] 3OVINIINIL
‘e SHOLDOVS ¥
6 =SdNo¥9 40 “ON 00000000°09 =dNo¥9 TYNId 40 INIOJE3INED
0T =SNOILVAE3580 40 °ON 0000000002 =dno¥y IWILINI 20 INIOdYESIN3D
0CcOo0a00G°S =d31s

T=2 HIIM ¥ NO WYY¥OQLSIH



HISTOGRAM ON A wlTH Cz2

STEP= 5,00090000
CENTERRPCINT OF INITIAL GROUP= - 5.,00000000 NO, OF OBSERVATIONS= 120
CENTERPOINT OF FINAL GROUP= 60.00000000 NO, OF GROUPS= 12
K FACTOR= 2.
PERCENTAGE 0 10 20 30 40 50 60 70 C1 390 100
A R E R R e R T P Y A s e L P I A L it At R LT eI I I I
0 +
«506+01 & I
9 +
0 +
.100+02 O I
0 +
1] +
«150+c2 O I
0 +
[t] +
«200+062 0 1
0 +
1] +
«250+02 O I
0 " +
1] +
«300+02 O 1
)] +
Olll +
«350+402 OLII I
NilI +
OIIIIIIT +
«40C+p2 OIIITIQI 1
OITIIIII +
OXIIITLIIITITIIITFIINITIL +
45C+92 OITFIIIYIITITINIIINIINIL I
© OIIITIIIITIITIIIITIINIL +
SITITIZ(IIIIVIIITITIITTITIIIITIISITIIQILIIIITITINIIINTY +
500402 OTIIIILIIQTITIIIIPIITITIIIIIITITIINEITIIIINITIIIIG I
CYIIITATTIIITIEYITIXITIITITIYIITIIIIISIILIIITETILNL +
PSSR SSSSERESESURERSESERRSRRSSREREPSER045895008380583043380438388808383¢8853: +
550402 OITIITIIIQTITIIIITITIITITICIIITITITCIIYIZITITIIIZIIYIIIIIITIITITIIIINEITIZIITITITIIL I
[RSSSSSSSSRSSSSSSSRS023008800 8800008853823 0808083358538858483089324298388888391 +
OIIIIIICIITITITINIITIITIRIIIIIINITII +
«600+02 OIIIITIIIYYXITITIIITIIIIIINIINIIIINI Y
CIXIIIITIITIIXITINIINSINIIINIIINII +
AR R R AWK Kk KK KK KK R oo N g K K o RO K o R ko o K g KRR o g K ok ko KK R g kR R ok
PERCENTAGE 0 10 20 30 40 50 60 70 80 S0 100

Figure 10. Histogram of test scores for males.
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Table 4
Analysis of Variance for Test Scores as a

Function of Presession, Gender, and Age

Source df MS F
Presession 1 413.44 7.03%%
Gender 1 40.85 .69
Age 3 188.55 3.21%
Presession x gender 1 130.52 2.22
Presession x age 3 101.55 1.73
Gender x age 3 118.70 2.02
Presession x gender x age 3 99.39 1.69
Error 224 58.83

% p < .025
wo¥k P ¢ .01




57
mean test score on the Raven Progressive Matrices Test
for subjects attending a presession (mean = 52.23) is
higher than the mean test score for subjects not atten-
ding a presession (mean = 49.61). The analysis of vari-
ance demonstrates that there is a significant difference
in score on the Raven Progressive Matrices Test for those
attending a presession as opposed to those not attending
a presession. An interpretation of these data indicates
that the first research hypothesis can be accepted.

A secondary aim of this study was to determine,
if possible, whether an intellectual incline, plateau,
or decline is associated with increasing age. To test
the research hypothesis that older subjects will score
lower on the Raven Progressive Matrices Test than youn-
ger subjects, data in Tables 3 and 4 should be examined.
The analysis of variance demonstrates that there is a
significant difference in score on the Raven Progressive
Matrices Test related to age, F (3,224) = 3.21, p £.025.
The mean test scores on the Raven Progressive Matrices
Test for the four age groups do not show a continuous
increase or decrease.

To test the difference in mean test scores for

each pair of age groups, both the t test and Duncan's
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Multiple Range Test were calculated (see Table 5). The
t test is often used as an a priori comparison or after
an F ratio is found to be significant. A more powerful
test procedure is Duncan's Multiple Range Test used as
an a posteriori comparison. The results for both tests
are found to be identical. For p = .05, there are three
significant differences, all of which involve the group
aged 30 to 69 years. However, for p = .01, there is only
one significant difference between the group aged 19 to
22 years and the group aged 30 to 69 years. The second
research hypothesis that older adults will score lower
on the Raven Progressive Matrices Test than younger
adults can only be accepted with reservations.

The results of this study thus far do not give a
clear picture of the effect of age upon test score. To
try and clarify the situation, a test for orthogonal
components for the age variable was performed (see Table
6). The results are interpreted as showing that the data
can best be described mathematically as a straight line.
The quadratic and cubic components are not significant
indicating that apparently the data are not represented
by a curve. Since the test for linear trend was signifi-

cant, the next decision to be made is what type of




Table 5

The t Test and Duncan's Multiple Range

Test for Differences in Mean Test

Scores of Age Groups

59

Difference Duncan's t
Groupa of Means Test Test
(30-69) wvs. (19-22) 4.06 *x ek
(30-69) vs. (15-18) 3.26 * %
(30-69) wvs. (23-29) 2.88 * *
(23-29) vs. (19-22) 1.18
(23-29) wvs. (15-18) .38
(15-18) wvs. (19-22) .80
aAges are inclusive, in years.

LAY p =

Taul,
W p =

.05
.01




Table 6
Test for Orthogonal Components

for the Age Variable

Source of variation df MS F

Between 3 188.55 3.02%
Linear 1 361.90 5.80%%
Quadratic 1 203.50 3.26
Cubic 1 .24 .00

Within 236 62.38

* p<.05

*% p <.025
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straight line is formed. If there is a decrement of
test score with age, then the straight line should be
oblique downward. The mean test scores on the Raven
Progressive Matrices Test for the three youngest age
groups are 51.63, 52.43, and 51.25 from youngest to
oldest (see Table 3). It was also found that these
three mean test scores were not significantly different
(see Table 5). A mathematical conclusion would be that
the linear trend for the age factor is a horizontal
line. However, it is difficult to conclude that there
is an intellectual plateau associated with increasing
age without considering other factors connected with
this research. 1If a greater number of subjects in the
age group 30 to 69 years were included, the results
might have been different. Apparently there is no
intellectual incline with increasing age, and possibly
a decline or plateau.

Another aim of this study was to determine, if
possible, if the difference in test scores for between
males and females is significant. The mean test score
on the Raven Progressive Matrices Test for female sub-
jects (mean = 50.51) is lower than the mean test score

for male subjects (mean = 51.33). However, the differ-
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ence is found to be not significant in the analysis of
variance (see Table 4). Therefore, the third research
hypothesis that the female subjects will score lower on
the Raven Progressive Matrices Test than the male sub-
jects can be rejecfed.

The fourth research hypothesis to be examined in
this study is that the difference in mean test scores
on the Raven Progressive Matrices Test between those
attending a presession and those not attending a pre-
session will be greater for older subjects than for
younger subjects. The means and variances for subjects
stratified by presession and age are presented in Table
7. The analysis of variance (see Table 4) showed that
attendance at a presession was a significant factor. To
differentiate, t tests were compiled for differences in
mean test scores of presession vs. nonpresession subjects
stratified by age group (see Table 8). The results indi-
cate that for the youngest age group (15 to 18 years)
there is a significant difference in test scores of those
attending a presession and those not attending a pre-
session. For all other age groups, the difference in
mean test scores is not significant. Therefore the

fourth research hypothesis can be rejected. Younger
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" Table 7
Mean Test Scores and Variances of Subjects

Stratified by Presession and Age

Groupa Mean Variance
Nonpresession
15 to 18 49.33 52.30
19 to 22 52.73 17.93
23 to 29 50.43 45.98
30 to 69 45.93 160.89
Presession
15 to 18 53.93 18.62
19 to 22 52.13 50.81
23 to 29 52.07 62.00
30 to 69 50.80 74.37

Note. For the total group, the mean = 50.92 and

the variance = 63.97.

a . . .
Ages are inclusive, in years.



Table 8
The t Test for Differences in Mean Test Scores
of Presession vs. Nonpresession Subjects

Stratified by Age

Groupa t

15 to 18 2.99%*
19 to 22 .40

23 to 29 .86

30 to 69 1.74

a . . .
Age 1is inclusive, in years.

*p= .01
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rather than older subjects have a significant difference
in test scores on the Raven Progressive Matrices Test
between those attending a presession and those not atten-
ding a presession.

The means and variances for subjects stratified by
presession and gender are presented in Table 9. The
fifth research hypothesis to be examined in this study
is that the difference in mean test scores on the Raven
Progressive Matrices Test between those attending a pre-
session and those not attending a presession will be
greater for female subjects than for male subjects. The
results of t tests for differences in mean test scores
of presession vs. nonpresession subjects stratified by
gender appear in Table 10. For female subjects there is
no significant difference. However, for male subjects,
the difference in mean test scores between those atten-
ding a presession and those not attending a presession is
significant. Therefore, the fifth research hypothesis
is rejected.

The sixth research hypothesis to be examined in
this study is that the difference in mean test scores on
the Raven Progressive Matrices Test between male and fe-

male subjects will be greater for older subjects than



Table 9

Mean Test Scores and Variances of Subjects

Stratified by Presession and Gender

Group Mean Variance
Nonpresession

Females 49.93 43.05

Males 49.28 105.16
Presession

Females ' 51.08 71.30

Males 53.38 29.70
Note. For the total group, the mean = 50.92 and

the variance = 63.97.
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Table 10
The t Test for Differences in Mean Test Scores
of Presession vs. Nonpresession Subjects

Stratified by Gender

Group t
Females .83
Males 2.73%

*p = .01
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for younger subjects. The means and variances for sub-
jects stratified by gender and age are presented in
Table 11. The results of t tests for differences in
mean test scores of female vs. male subjects stratified
by age appear in Table 12. For subjects in the age
group 19 to 22 years, the difference in mean test scores
between males and females is significant. For all other
age groups, the difference between female and male mean
test scores is not significant. Since the only age group
to show a significant difference in mean test scores
between female and male subjects was one of the younger
groups, the sixth research hypothesis is rejected.

A final area of consideration for this study is
the effect of the educational level of a person upon his
performance on the Raven Progressive Matrices Test. It
might be expected that the older subjects would have
fewer years of formal education. In this study, the
younger subjects had fewer years of education (see Table
13); The majority of subjects had 12 to 14 years of
formal education (see Figure 11). Guilford (1967) was
prophetic when he claimed that education as a variable

is becoming more hazy as a consequence of the growth of




Mean Test Scores and Variances of Subjects

Table 11

Stratified by Gender and Age

69

Groupa Mean Variance
Females
15 to 18 52.27 41.51
19 to 22 50.53 46.05
23 to 29 49.93 79.17
30 to 69 49.30 62.22
Males
15 to 18 51.00 39.52
19 to 22 54.33 15.40
23 to 29 52.57 26.60
30 to 69 47.43 162.81
Note. For the total group, the mean = 50.

the variance = 63.97.

a . . .
Ages are inclusive, in years.

92 and
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Table 12
The t Test for Differences in Mean Test Scores

of Female vs. Male Subjects Stratified by Age

a

Group t

15 to 18 77
19 to 22 2. 66%
23 to 29 1.41
30 to 69 .68

a .. . .
Age is inclusive, in years.

*p = .01



Table 13-
Number of Subjects in Each Age Group Stratified

by the Educational Level

Education 15-18 19-22 23-29 30-69

5 1

6 2

7 2

8 2 2
9

10 1 5
11 8

12 17 15 13 13
13 21 . 24 23 13
14 5 17 14 21
15 1 4 5 2
16 3 1
17 1

18 1 2
19
20 1

Note. Ages and education are in years.
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adult and continuing education programs. Figures 12,
13, 14, and 15 present additional data on the educational
levels of various groups.

Although no conclusions can be justified at this
point, it is of interest that the younger age group and
male subjects were affected significantly by the preses-
sion. In this study, there were five subjects having
less than eight years of formal education (see Table 14).
Of interest is the fact that all five of these subjects
were aged 15 or 16 years. Four of the five were male
and four of the five attended a presession. In addition,
there were four subjects having exactly eight years of
education. Two of these subjects were also aged 15
years. The remaining two subjects were over 45 years of
age. Of the nine subjects having five through eight
years of formal education, six were males and seven
were in the youngest age group. If this study could be
replicated with more stringent controls on educational
level, the results might be different.

Summarizing the results, it is seen that the pre-
session had a significant effect on the subjects in the
youngest age group, 15 to 18 years, and on male subjects.

There was a significant difference in mean test scores
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Table 14

Data on Subjects Having Educational Level

of Eight or Less Years

Test Score Presession Gender Agea Education?
b4 no male 15 5
57 yes female 15 6
48 yes male 15 6
57 yes male 15 7
51 yes male 16 7
47 no male 15 8
13 no male 48 8
56 yes female 15 8
44 yes female 60 8

a . .
Ages and education levels are in years.
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on the Raven Progressive Matrices Test between males
and females in the age group 19 to 22 years. There is
no clear cut conclusion that can be drawn for the data
in this study regarding the effect of age on the perfor-
mance of adults on a nonverbal test of intelligence. A
significant difference in mean test scores was found be-
tween the group aged 19 to 22 years and the group aged
30 to 69 years. It appears that if a decline in intel-
lectual ability with age exists, the decline is small
and is affected by other factors, such as educational

level.




CHAPTER V
DISCUSSION

The results of this study offer support for the
proposition that two factors contributing to poor test
scores obtained by adults are the lack of orientation
to testing procedures and the lack of motivation and/or
cooperation (Baltes & Schaie, 1974; Pressey & Kuhlen,
1957). In this investigation, the presession was de-
signed to answer some common questions that adults have
about a test taking situation, and to relieve some of
the tensions and anxieties that are present when adults
are tested. The results of the present study indicate
that a presession can assist adults to obtain better
scores on the Raven Progressive Matrices Test.

As suggested in the review of the literature,
older adults are usually affected by the test taking
factors of lack of motivation and lack of orientation
because the adults have been out of school and away
from testing situations for many years. This investi-
gation yielded some interesting findings. Of the four
age groups, only the youngest, 15 to 18 years, showed
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a significant increase in mean test score on the Raven
Progressive Matrices Test from the mean test score of
the nonpressesion adults to the mean test score of the
presession adults. This age group (60 subjects) also
contained a relatively large number (seven) of adults
who had eight years or less of formal education. The
adults in the youngest age group can hardly be classi-
fied as "older" adults. However, the effects of being
away from the classroom or any type of testing situa-
tion appears to affect the performance of adults what-
ever their age.

Typically, as noted in the review of the litera-
ture, older adults need motivation and orientation to
testing procedures in order to perform well in a
testing situation. In the present study, the preses-
sion did not significantly affect the mean test score
in the oldest age group, 30 to 69 years, between those
attending a presession and those not attending a pre-
session.

The contents and presentation of the presession
should be examined with a view towards revision and a
replication of this study. Perhaps more information is

needed by the older adults or perhaps a more personal
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touch in answering questions is needed. As noted in
the review of the literature, older adults experience
a slowing down in certain tasks. Although there is not
enough data from this present study to make inferences
about the length of the presession, some speculation
is possible. If older adults do need more time to com-
plete tasks on performance tests, would they not also
need more time to absorb the material in the presession?
In this study, the presession proceeded at a fixed rate
of speed. It might be possible that the rate of speed
selected is not appropriate for older adults. This
speculation is supported by the studies noted in the
review of the literature regarding the loss of visual
acuity in older adults.

The implications of the use of a presession for
educational institutions are present in the results of
this study along with studies found in the review of the
literature. To increase the efficiency of tests used
with adults, a period of orientation could be implemented
prior to the testing. With the rapid influx of older
students in into higher education and adult education
programs, a presession could assist the adults to perform

on tests at a level indicative of their true capacity.
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As suggested by most cross-sectional studies and
some longitudinal studies, and exemplified in the pre-
sent investigation, a decline in scores on intelligence
tests 1s apparent after the age of 30. Although some
studies cite a peak of intellectual ability being
reached somewhere earlier than the age of 30, most
studies agree that by the age of 30 the decline in
performance on intelligence tests is apparent. One
limiting factor in the present study is the age group-
ing. Adults 30 years of age and older were classified
in the oldest age group. If a larger sample of older
subjects had been available, the age grouping might
have separated adulté more judiciously such as those
in their 30's from those in their 50's. This in turn
could have influenced the results of the present in-
vestigation.

Another limiting factor in studying the change in
intellectual ability with age is the selection of the
sample. With few exceptions, the adults in the present
investigation were involved in some type of educational
activity. A random sample of the adult population
might produce entirely different results. However, as

noted in the review of the literature, the growth of
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adult education programs may be producing far reaching
results. Adults at the present time and in the future
may be well versed in how to take a test. Future studies
of the effect of age on test scores utilizing a true
random sample may find the educational factor not sig-
nificant. |

In a comparison of the performance of males wvs.
females on nonverbal tests of intelligence, most studies
indicate that males perform significantly better. This
is not substantiated in the present investigation on an
overall basis. Studying the difference in test perfor-
mance of males vs. females stratified by age produces
a slightly different picture. 1In the age group 19 years
to 22 years, a significant difference in mean test scores
of males vs. females is apparent. The question arises
as to why this group, 19 to 22 years, demonstrated a
male vs. female difference and not the other groups.
There must be other factors not accounted for, such as
educational level, that are producing the effects in
this age group. Another interesting finding is that the
presession affected the mean test score of males between
those attending a presession and those not attending a

presession.
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The educational level of the adults being tested
can be an important factor in the results obtained.
The review of the literature suggests this although
the growth of adult education programs may be affect-
ing this factor. The present investigation supports
the supposition that older adults may be returning to
educational activities. In the present study, older
adults appear to have recent educational experiences
that in turn may have affected their test performance.
A suggestion for a replication of the present study
would be to obtain samples adults matched by educational
experience.

Perhaps the most important of the findings of
the present investigation is that a presession can help
to raise the test scores obtained by adults on the
Raven Progressive Matrices Test. Further determination
of what sections of the presession assisted the adults
is needed. Additional studies using other tests and
other samples of adults could help to determine the
precise items needed for an effective presession.

The present study attempted to control extrane-
ous variables that might enter into the experiment.

Bias of the investigator was controlled in the present
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study by having student aides run the presession and
the testing program. The presession was short and the
test could‘be completed in a relatively short time by
most adults so that fatigue was apparently not a pro-
blem. This fatigue factor is espeically important in
testing older adults. The selection of the sample was
on a volunteer basis although the inducement of re-
ceiving credit for a test in the Individual Mathematics
Section Program produced great interest on the part of
the students enrolled in this program.

The testing program was conducted in one of the
rooms utilized by the Individual Mathematics Section
Program. This room is used to run an orientation
session for the students in this program and a slide-
tape presentation is a common occurance. The testing
experiment therefore appeared to most subjects as a
routine event. The experiment was conducted over sev-
eral days for the convenience of the adults, most of
whom were attending some type of educational activity
at Triton College. When the volunteers signed up for
the testing program their summer schedule of classes
was noted. A convenient time was assigned so that an

extra trip to the college campus was not necessary.
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Overall, the experimenter was reasonably confident in
the results of the present study. Control of the extra;
neous variables previously discussed was attempted and
no large amount of contamination was apparent.

In conclusion, the present study helps support
and replicate the previous findings in the review of
the literature. Scores obtained by adults on nonverbal
tests of intelligence can possibly be raised by having
the adults attend a presession. Older adults appar-
ently score lower on nonverbal tests of intelligence
than younger adults. The role of educational activity
on the intellectual viability of adults is apparent.
The present study did not support the findings that
females usually score lower on nonverbal tests of intel-

ligence.
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APPENDIX A
SLIDE-TAPE SCRIPT

Slide Script

Title The Happy Adventures of a Pencil or How to Take a
Test.

1 What are your feelings as you approach a testing
situation? Do you feel like you are starting a
Happy Adventure? Do you feel petrified? Are you
somewhere inbetween these two extremes? Many
people have great difficulties when they take a
test, so you are not alone. Are there some things
you can do to improve your test taking techniques?
The answer is yes, yes, yes.

2 If htis is your reaction to a test, you will be
thinking, "A test is a frightening experience."
It doesn't have to be. We will pose some questions
and offer some possible solutions. In this way,
we may be able to help you help yourself. The
questions are not necessarily in order of impor-
tance. Let's just take them one at a time, and
try to resolve them.

3 One purpose of testing is to determine how much
knowledge or information a person possesses. This
is the area of the classroom test or the general
information test. If you are taking a course,
you certainly want to do your best. If you are
taking a general intelligence test or the ACT
test, you would like to obtain the best possible
score. There are also programs such as CLEP or
GED, in which the testing may result in college
credit or a certificate

4 A test can be used for placement in a course, in a
program, or in a job. For example, here at Triton
College, placement tests in reading and mathematics
are given to new students. The results of these
tests will help determine the best level or course
for you. Some of you are probably saying," I'll
never take a mathematics course.' Hundreds of

97




98

students have said the same thing, only to realize
in a few weeks or months that they do have to take
math in their chosen program.

Let's find some ways to help you. When is the best
time to ask a question about the test, about the
procedures, or about anything connected with the
testing situation? The answer is: Before the test
begins. Once a test begins, questions are usually
not allowed. 1If you are not sure of something,
don't be afraid, ask.

Even such simple questions as these, can be and
will be quickly answered by any of the persons in
charge of the test. They are happy to give you as
much assistance as they can before teh test begins.
The directions for a test are given before you
start the test. Sometimes the directions will be
read aloud by the person in charge or sometimes you
will be told to read them yourself. 1In either
case, if you don't understand something, ask.

The directions for a test are given for specific
reasons. For example, if the directions say,
"Answer each questions in order, and do not skip
any questions.', your score on the test could be
changed for better or worse, if you skip some
questions, probably for the worse, depending on
how the test is scored.

If the test calls for you to use a pencil and you
don't, your test will probably be a disaster. The
reason that pencil is required is that meny tests
are machine scores and the machines ignore ink or
ballpoint. Since the machine ignores ink, you
might receive a zero for a score.

To guess or not to guess, that is the question.
There is no set answer. Everything depends on how
the test will be scored. Some tests simply record
the number of correct answer you have. Others
penalize you for wrong answers. Still others
penalize you for both wrong and skipped answers.
If the directions don't tell you about guessing,
ask how the test will be score.
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If there is no penalty for guessing, by all means,
guess. If you are penalized for wrong answer but
not for skipped ones, guess if you are fairly sure
of the answer. If the question is completely
strange, don't answer it. If you are penalized
for both wrong and skipped answers, proceed cau-
tiously, carefully, and guess when necessary.
Related to all of this is the pressure of time, if
there is a time limit for taking the test. Make

sure you know the time limit and try to pace your-
self.

Look carefully at the answer sheet and be sure you
know where the answers go. Some answer sheets have
the answers going down the page, others go from
left to right. If you insert the answer in a
space, be sure to put it in the correct space.

For multiple choice tests, see whether you circle
the correct answer, insert a letter or number, or
make a mark in a little box. This is especially
important if the test is to be machine score. If
the test has more than one section or part, be
sure to put section one answers in section one

on the answer sheet.

One of the biggest factors in taking a test 1is
tension. If you are tense, you cannot do your
best work. '"Try to relax'". That's the easiest
thing to say and the hardest thing to do. Here
are some little tricks that might help. Bring
some hard candy with you and chomp on it during
the test. Some people prefer to chew gum. 1In
either case, keep your jaws moving. For many
people, this helps to relieve tension. During a
long test, every ten or fifteen minutes, close
your eyes and take a few deep breaths, wiggle
your toes, shift your position in the chair.
Don't stay in any position for too long a time.
No one can work well with a stiff neck. Change
the position of the pencil in your hand. Tension
can make your hand sore after only a few minutes.

Hopefully, these suggestions will help change your
attitude towards tests of all types. Instead of
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"Ylelcome to the frightening experience of a test",
you will be saying to yourself, "Welcome to the
wonderful world of a challenge."
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