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CHAPTER I
INTRODUCTION

Reading is still a chief means by which persons gain information,
skills, and entertainment; and the effectiveness with which books,
newspépers, magazines, and pamphlets convey this infermation remains an
important problem. Newspaper and magazine writers and publishers are
becoming increasingly aware of communicative deficiencies and are
showing concern about developing readable materials., Early attempts
to make their publications readable by intuitive and rule-of-thumb
methods have given way to an accepténce of the objective methods of
measuring readability -~ methods that have arisen through an accumu-
lation of research.

Webster's Unabridged Dictionary defines readable ass "legible . .

easy to read because interesting or pleasing, that permits or admits
of reading." From these definitions; readability may refer to legi~
bility, interest, or ease of reading, or some combination of these.
The concept of readability as comprehensibility has received the most
emphasis in research. Usually, when the term "readability" is used
today, it is this particular concept which is meant.

For Vogel and Washburne (1928) the idea implicit in the readability
index of a text was the average amount of reading ability needed to
understand the text. Dale and Chall (1948), in explaining readability,

defined it as:



the sum total (including the interaction) of all those elements within
a given piece of printed material that affects the success that a group
of readers have with it. The success is the extent to which they
understand it, read it with an optimum speed; and find it interesting.
Since the turn of the century, more and more attention has been devoted
to obtaining valid, reliable, and impartial ratings of textbook diffi-

culty.
Need for the Study

This study is an outgrowth of an attempt to evaluate high school
science textbooks for readability difficultyo The Dale-Chall Redd-
ability bemulé was used to measure the feadability index. As work
progressed and research was undertaken, it became more apparent that
there w;s reason to question the validity of the Dale-Chall Readabilf'
ity Formula as an &deqﬁate instrument for this evaluation.

Review of the litersiure to ascertain the validity of the Dale-
Chali Formula failed to support it'suse beyond.the types of material
ﬁsed in its original validatio? -~= health edﬁcation materials f@r
adultsy foreign affairs magazines, and McCall-Crabbs Standard Test
Lessons in Reading. A readability formile should be applied only to
books similar to those evaluated in the course of its development; |
thereforse, furt@er research is indicated involving secondary and col-
lege level materiasls to determine how wvalid the Dale-Chall Readability
Formuls is when used with priéted,material other than the types used

in the original validation; or subsequent cross-validation studies.



Purpose of the Study
The purpose of this study is to ascertain how valid the Dale-
Chall Readability Formula is when used to measure general psychology

textbook materials used at Oklahoma State University.
Statement of Problem

This stuay is designed to investigate the problem: How valid are
the predicted grade-level placements of passages taken from the text-
book used in general psychdlogy at Oklahoma State University when
grade-level placements are correlated with an independgnt criterion

of tested comprehension?
Experimental Hypothesis

This study is designed to test the null hypothesis that no
significant difference exists between the coefficient of correlation
obtained in the original cross~validation of the Daleéchail Readability
Formula and the cbefficient of correlation’obtained by correlating the
readability index of a comprehension test with reading~grade level of
certain students enrolled in general psychology at dklahoma State
University who were able to aﬁswer three questions out of four on the

test of comprehension.
Basic Assumptions

The following assumptions have been made: (1) the reading
achievement level of students enrolled in general psychology at Ckla-
homa State University can be measured; (2) the reading-achievement

level can be measured in terms of a grade level; and (3) a valid



instrument for measuring comprehension of certain passages taken from
the textbook used in general psychology at Oklahoma State University

can be constructed.
Definition of Terms

Terms used in this study are defiined below,

Readability -- ease of uﬁderatanding or comprehension of the printed
text. |
Predicted grade-level p}g‘ cement -- grade level of difficulty of printed
'tgxtbook selections or other printed materials measured by readability
formulas,

'Textbook used in general Mﬂ -~ basic textbook cho'senlby the
Department of ‘Psychology to be used by the students enrolled in general
psychology during the Fall Semester, 1961, and Spring Semester, 1962,
at Oklahoma State Univarﬁty. The textwes: Morgan, Clifford T.
Introduction to Psychology, New York: McGraw-Hill, 1961, - .
Cross-¥alidation -- an independent criterion of tééted comprehension.

Scope of the Study

This study is limited to investigating the validity ‘of the Dale-
Chall Reedability Formula when used to measure selections taken from
the genheral psychology textbook used at Oklahoma State University and
data secured from students enrolled in ten randomly selected sections
of General Psychology. The relative import of validity will be

determined by a t test of significance to measure level of confidence.



CHAPTER 11

A REVIEW OF VALIDATION PROCEDURES

USED IN READABILITY MEASUREMENT

g;JThe idea underlying readability measurement assumes that readers
differ in their ability to read and that printed materials wvary in
difficulty. Matching the right bosck to the right reader requires the
accurate prediction that a:certain book is written at the reading level
of a particular reader. The earliest approach to matching was based
on judgment. The teacher or librarian made recommendations and selec-
tions based on hils own experience. Some studies reported that Leachers
ranked materials in an order that corresponded well with empirically
determined diff’icuity° Even thoﬁgh teachers tended to rank well they
still underestimated difficulty and many children were given material
that was too hard for them to read and comprekend. These inadequate
predictions of difficulty gave rise to the search for objective measures.
Chall (1958) reported that the early search for objective tech-
niques sought to reach three major goals:
» o o the discovery of those factors that validly distinguish easy from hard
material, a reliable means for measuring such factors, and an expressgion
of some combination of them in terms of the reading ability essential
te ecomprehension.,
The goals set forth were achieved by three kinds of studies:

surveys of experts' and readers' opinions, experimental studies of one

factor, and quantitative associational studies. The experimental



studies contributed to ways of measuring the factors that distinguish
easy material from hard. The quantitative associational studies are

the most typical of research in readability. The quantitative

associational studies produced the readability formula§>/% '

-

The review of the literature will show objective evidence of the
validity of various formulas as the authors sought to establish new
and better means of measuring the reading difficulty of printed mater-
ial. An attempt will be made to study validity indices that have been
based on different criteria.. and have measured a wide range of diffi-

culty of material.
Quantitative Associational Studies

The question asked in gquantitative associational studies and
survey studies is: What makes some materials easy and some hard? The
answers are sought through an analysis of the material.i Factors studied
are the ones arrived at by experience, the results of surveys éf
opinion, or intuition. The factors are checked by comparison with a
criterion.,

The internal factors, that is, vocabulary difficulty, sentence
length, prepositional phrases, affixes, etc., are presented in
quantitative terms and then related to a criterion. The degree of
relationship usually is expressed in terms of a coeffipient of corre-~
lation. The last step is the combining of the most significant
internal factors into a formula, usually a regression equation based
on a weighting of the most significant internal elements. A review
of quantitative studies that have contributed to validity of readability

formulas follows.



Lively and Pressey (1923) published an investigation of arnew
attempt to evaluate the vocabulary burden of textbooks. Using the
Thorndike index, 16 different kinds of materials were analyzed.

The authors suggested: -

(1) that the vocabulary difficulty or vocdbulary burden of a book, or
other.piece of reading material, may be evaluated by taking thousand-
word samplings of the vocabularies used and examining these samplings
with reference to the type of word employed, (2) three methods are sug-
gested for summarizing the facts with regard to such a sampling: (a)
range of vocabulary, or number of different words per 1000 words
sampled, (b) number of words not occurring in the Thorndike list of
10,000 most common words, and (c) weighted median Thorndike " Word
Book" index number.

The study of Lively and Pressey was the beginning of attempts to
measure the difficulty level of printed matérial. This study, although
significant, failed to quantify the data in a manner that would yield
the kind of results helpful to those choosing books for meaders.

A significant study in readability was carried out in the Winnetka,
Illinois, Schools. Washburne and Vogel's (1926) goal was to express the
difficulty of books through their internal factors. Thirty-six
thousand seven hundred and fifty widely scattered children reported on
all the books which they had read during the preceding year. The ballots
which they filled out were brought together, and the results of their
Judgments made up a list of 700 books. Each book was reported on by
25 children. This list was graded not according to the actual school
grade of the children but according to the grade level of their reading
ability. The paragraph-meaning section of the Stanford Achievement
Test was used as a measure of silent reading achievement. The criter-
ion comprised 1,000-word samples from 150 books taken from the Winnetka

book list. Ten internal factors were studied. Four of these ten

factors correlated very highly with the ten factors. These four were:



number of different words in a sample of 1,000 words, number of pre-
positiona per 1,000 words, number of words in 1,000 words not occurring
in Thorndike's list of 10,000, and number of simple sentences in 75
sample sentences,

Later, Vogel and Washburne (1928) reported the results of their
efforts to use an objective means of measuring reading difficulty.
Using a criterion based on an empirical evaluation of difficulty and
correlating the findings of their study with the criterion, they
reported a validity coefficient of correlation of .845. Five factors
were included in the 1928 formula. Washburne and Morphett ﬁ1938)
presented further evidence of validity of the Winnetka Formula. The
formula was revised to include only four internal factors. Internal
factors weighted in the regression equation were: (1) grade-placement,
(2) number of different words per 1,000 ;o:ds, (3) number of different
uncommon words per 1,000 words outside Thorndike's first 1,500.words,
and (4) number of simple sentences per 75 sample sentences. A Coeffi-
cient of correlation of .86 was reported for the revised formula.
Miller's (1946) study gave indirect evidence of the validity of the
Winnetka Formula. Miller, using a test of comprehension taken at
quarter intervals of each of the 23 Newbery award books, found that
only two were at elementary-grade level. The Winnetka Formula was one
of several used to meastire readability. Elliott (1941), in designing
a study to test objective methods of measuring reading difficulty,
found the Washburne-Morphett (Winnetka) Formula to lack reliability to
the extent that its validity was impaired.

According to Chall (1958), Washburne and Vogel were the first to

study the influence of the structural characteristics of the text.



They also were the first to use a criterion based on an empirical eval-
uation.of difficulty. Heretofore, the significante of factors that
differentiated easy from hard material had been established by observa-
tion and judgment. Washburne and Vogel were the first to use correlation
to related the individual factors with the criterion and a combination
of factors with the criterion (mnltiple correlation). The Hiﬁnetka
Formula was also the first to prediect difficulty by grade levels.

Kebock (1927) analyzed every fifth page of seventh-grade history
books. Word-difficulty was determined by using Thorndike's word list.
Evidence in this study seems to show little variability of word-diffi-
culty. He was able to ascertain a standard deviation and coefficient
of dispersion. Kebock made no claim for validity of his method. No
analytic formula was given to measure internal factors of readability.

The decade from 1930 to 1940 produced no fewer than 13 validation
studies. Johnson (1930) reported a method of determining difficultylof
reading matter. Eguated groups of 123 students in each group were given
two versions of the same test. Each form of approximately 800 words had
the same vocabulary except in the case of 83 words which were mono-
syllabic in one version and polysyllabic in the other. The result of the
experiment showdd many of those taking the long-word test made lower
scores than those taking the short-word test. Johnson claimed validity
of his method by showing consistent increase of polysyllables with
difficulty of materials. Although Johnson's study was limited in the
number of students in the study, results of his study corroborated
the belief that monosyllabic words were less difficult to understand

than polysyllabic words.
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Patty and Painter (1931) studied all the textbooks used in high
schools in the state of Indiana. Their findings showed that textbooks
used in the sophomore year of high school were more difficult than ®ere
the ones used during the other three years. Their formula ﬁsed the
arithmetic mean of the Thorndike index-number of all words in the sample.
No claim for rﬁliability or validify is made by the authors. This study
by Patty and Painter illustrated the fact that authors.and publishers
have not considered the readability of their material when this material
has been designed for a particular grade-level.

Dale and Tyler (1934) reported a study concerned with predicting
the difficulty of materials for adults. Validity was determined by =
ascertaining the reading ability of Negro adults with limited reading
ability. Reading- achievement was measured by administering the Monroe

Reading Test. Ten out of 29 factors investigated In readihg

material were correlated with comprehension scores of adults in the
study and yielded a coefficient of .562. Realizing that ten factors
would be unwieldly to use in méasuring readability, Dale and Tyler
selected three factors: (1) number of different technical words in
the selection, (2) the number of different hard non-technical words in
the selection, and (3) the number of indeterminate clauses. These
thfee factors when combined gave a multiple coefficient of correlation
of .511. The coafficient of .511 was nearly as high as when ten
factors were used. Their study suggested the probability of using
fewer factors in measuring readability.

In Ojeman's (1934) study, an investigation was made of the distri—-
bution of reading ability among adulta; the factors most closely

associated with reading difficulty, and the characteristics of materials
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at the various levels of difficulty in terms of these factors. To study
the distribution of reading ability, a comprehension test was constructed
from representative parent education materials and administered to 209
parents attending study groups. An abridged form of the test was
administered to an additional group of 156 parents. The relative diffi-
culty of 16 selections of 500 words each was determined experimentally
and the variations of quantitative and qualitative factors with diffi-
culty analyzed. Finally, the characteristics of materials in terms of
important factors at the lower levels of difficulty were analyzed to
assist writers in preparing simplified materials for parents. Ojeman
listed the important findings:

1. The reliability of the original reading test as measured by the
correlation of sven and odd scores and the application of the Spearman-
Brown Formula is .96, The reliability of = the abridged reading test,
consisting of the first two of the three parts of the original test,

is .93,

2., As measured by the technique used in this study, all but three of
the sixteen selections taken at random from parent education materials
required a greater reading ability than the average of subjects who have
not continued their education beyond eighth grade. Nine selections
required an ability equal to or above that of the average of subjects
who have not advanced beyond high school.

3. Of the fourteen factors studied quantitatively in their relation to
reading difficulty, the number of simple sentences, number of preposi-
tions, and all factors of vocabulary difficulty correlated above .60,

4. The materials having a difficulty equal to or below the average
reading ability of subjects who had not extended their educatien

beyond the elementary school characterized by (a) low vocabulary
difficulty, (b) simplified sentence structure as evidenced either by

a relatively large proportion of simple sentences, or by a small pro=-
portion of words in dependent clauses, and (c) by a small number of
prepositional phrases.

Any claim made by OJjeman for wvalidity was basged on a combination of
correlation and judgment. Ojeman's study was another attempt to find

a means for measuring readability. Chall (1958) in her review of

readability, reported that:
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the difficulty of each passage of Ojeman's study was established by
assigning to it the reading-grade equivalent on a standardized test of
the readers who were able to answer correctly attleast one-half of the
comprehension questions on the passage . . . Ojeman was the first
investigator to use adult materials for his criterion and adult sub-
jects to establish the difficulty of the passages. He graded the
criterion by means of comprehension questions on the selection. He
analyzed the materials for qualitative variables.
Ojeman's study was the first study in readability to set a standard
required of readers for adequate comprehension. |

McClusky (1934) found that "narrative material in fiction was
composed of short simple sentences, while passages in psychelogy were
made up_of long complex sentencéso" This fact was quite striking and
corresponded to the levels of difficulty reported by him. Evidence of
validity comes from test reauJ:ta onlys

Gray and Leary (1935) singled out 64 factors of writing style that
could be counted objectively and which were suspected of having an effect
on reading difficulty. They tested 44 of these factors with a group of
1,670 adults and found 20 factors had important relationship to reading
ease. The factors weighted by Gray and Leary break down into two cate-
gories: (1) sentence length and the relationship within sentences, and (2)
word lodd. They arrived at a formula using five variables: (1) number
of differant hard words, (2) number of first-, second-, and third person
pronouns; (3) per cent of different words, (4) average sentence length
in words; and (5) number of prepositional phrases. Reading level of
the 1,670 subjects participating in the study was obtﬁined by adminis-
tering the Monroe Silent Reading Test. The multiple correlation
betwean the five variables and the criterion was .644. Elliott (1941)
found the Gray-Leary Formula to lack reliability to such an extent

that the validity was impaired.



In a study by Stone (1938), a comparison of vocabulary burden in
terms of ratio of new words to total words (average 1"epr.—3ti“cior1)‘9
average new words per page, and the per cent of sentences complete in
one line were studied statistically. Results of Stone's study claimed
relative difficulty can be determined by two factors: new words per
total number of Qords and per cent of sentences completed on one line.
Stone made no claim of validity in his study but presented more data
exhibiting internal factors that seem to be present when reading
difficult material,

Lorge (1939) thought that if readability of a passage could be
evaluated adequately, the estimate would have two major values:

" . . . placing the book on some scale of comprehensibility Lﬁénd _7
indicating to wrlters of books for specialized population, the nature
of the difficulty of their ?roducta" In his formuia9 Lorge used three
factors: (1) the number of different hard words, (2) the average sen=-
tence length, and (3) the number of prepositional phrases. He thought
these the best and most practical predictors of passage difficulty.

He correlated his formula with tested comprehension of students tested

on McCall-Crabbs Standard Test Lessons in Reading, Books II, III, IV,
b

and V., Each of these passages had been standardized on the basis of

the number of questions correctly answered by children in terms of

scores on the Thorndike=McCall Reading Scale. ILorge found a coeffient

of correlation of .77 between the 376 passages of McCall-Crabbs

Standard Test Lessens in Reading and tested comprehension of children.

Chall (1958) reported that these reading exercises probably were the
best criteria so far devised to test reading level of children. Later

Lorge (1944) revised his formula. There was no extensive changes made,



Dale and Chall, using lorge's intercorrelations for purposes of thelr
study, corrected lorge's calculations and found the multiple-corre-
lation coefficient of the Lorge and Flesch Formulas to be .66. The
work by Lorge has made a large contribution to the development of
readability formulas. Flesch and Dale and Chall used the statistical
analysis obtained by Lorge in securing their own intercorrelations.
His formula has been used often in both research and application.

The measure of difficulty of the expression on the printed page
is, according to the "idea analysis" method of Morris and Holverson
(1938), a measure of commonness of experiences and the words labelling
those experiences. The degree of commonness was estimated from three
points of view: (1) frequency of occurrence in the life of the indi-
vidual, (2) frequency of occurrence in the social environment, and (3)
frequency of occurrence at levels of intelligence of sophistication on
which the majority of pecple were found. Non~content words were classi-
fied by Morris and Holverson as:

1. Simple conjunctions (but not adverbs such as "consequently" when
used as conjunctions).

2., Simple prepositions.

3. Pronouns except when the reference is not clear,

Lo Articles; as: 'a'y, 'an', 'the'.

5. All forms of the verb 'to be' and the auxiliary verbs 'have!,
'had', 'do', 'did', 'may', 'might!, ‘'can', 'could', 'musit', 'shalll,
lwill', 'should’, 'would',

6. Simple exclamations, as: 'so', 'ah'; ‘'oh'.

7. Proper names, such as those which have no other function except
to name characters in fiction. The names of living people or historical

persons are content words when they hold meaning in context,

Later, Lorge (1939), using the McCall-Crabbs Standard Test Lessons in

Reading as a criterion, reported that when Books I, II, III, and IV
were used, the multiple correlation for the Morris and Holverson study

was .7419. Including the additional factor of average sentence length
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raised the multiple correlation to .7762; adding the number of preposi-
tional phrases raised the coefficient to .7815; adding the composite
number of different hard words raised the multiple correlation to ,7821.

Yoakam (1939), using Thorndike's Ieacher's Wordbook of 20,000 Words,

3

devised a scale to measure readability of printed material. While
Yoakam reported no validity index, subsequent studies supported the use
of his formula. Stadtlander (1939) presented a study in which he,
using Yoakam's Readability Formula, analyzed four selections of fiction,
six of historical material, five dealing with science, one based on
aviation, three of a geographic nature, and two adapted from legend.
Stadtlander constructed a test of comprehension based on materials

chosen for use in the study. The New Stanford Reading Test was admine

istered to each’studento She found "a relatively high correlation

of reliability between the reading achievement level of the student
and the gradation level at which the student was able to answer suc-
cessfully." Results of testing 2, 763 children in grade 4, 5, and 6
confirmed that the Yoakam Formula had a high degree of validity on. the
materials: chosen for thig study when used at intermediate-grade level,
Using the Yoakam Formula for prediction, Figurel (1942) reported a high
correlation between the difficulty level of classics used in Pittsburg,
Pennsylvania, Schools at grade level 94 and its rating by the pupils.
To test the validity of the Yoakam Formula on religion textbook mater-
ials, Latimer (1948) constrﬁcted a test of reading comprehension. The
test wasvadministered to 750 parochial school children. The test of
comprehension consisted of three subtests. The coefficients of corre-
lation were .56, .68, and .83 between the criterion and the reading

achievement test. These coefficients of correlation were taken to bhe
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significant in determining the validity of the test of religious mate#m
ials. Presentiﬁg a negative report, Elliott (1941) found the Yocakam
Formula to "lack reliability to such an extent that its validity is
inmpaired.”

Flesch (1943) used Lorge's three elements and two'of his own
origin to find the relative difficulty of five popular magazines. These
elements were: number of affixed morphemes and number of abstract words.
Validity of Fleschﬂs procedure rests on the assumptisn  that the five
groups of magazines used in assigniég level of diffi@ﬁlty actually
represents five levels of inecreasing .comprebension &ifficultyol Wert
(1937), Bushwell (1937), and Taylor (1938) reported that typical - -
readers of the magazines in Flesch's study differ correspondingly in
educational level and reading ability.  The coefficiéﬁt‘of correlation
between the number of affixed morphemes and number of dbstract words
for the total distribution of the 375 passages in the“study was.found
to be .7849. Miller's (1946) stﬁdy gave indirect evidence of the
validity of Fleschis Formula. Miller made a cross-validation study
using a test of comprehension. Various formulas were“applied to the
test material, thus giving further information about geveral formulas.

Later, Fles@h (1948) revised his formula, Four'intérnal factors
were studieds . (1) average sentence length in words, (2) average word
length in syllables, (3) average percentage of "persomal words;" and
(4) average percentage of "personal sentencesi™ Again, he used the

MeCall-Crabbs Standard Test Lessons in Reading as a criterion. Two

multiple-regression formuilas were computeds (1) using the first two
elements and (2) using the last two elements., Classifying the first

two elements as Formula A and the last two elements as Formula B gave



17

coefficients of correlation of .7047 for Formula A and .4306 for
Formula B. Formula A alone with a correlation of .7047 had almost as
high a prediction value as the combined earlier (1943) formula whose
correlation coefficient was .74.

Gilinsky (1948), in a study of the Flesch Formula, used Thurs-
stone's method of "egual appearing intervals" to rate 75 samples of
pross, ranging from pulp fiction to technical articles. GCorrelations
between the readability judgments and Flesch counts on both the orig-
inal and the revised scales ranged from .61 to .84. Gilinsky concluded
that the Flesch Formula was a highly valid index 6f readability.

Allen (1952) found that the Flesch, Dale-Chall, and Lorge Readability
Formulas were about equal when predicting the comparative readability
of film commentaries. Farr and Jenkins (1949) tabled the values for
the Flesch "Human Interest" and "Reading Fase" Formulas. These tables
were designed to prevent errors in computation.

The formula produced by Flesch probably has had more wide spread
use than any other formula. News media have used it extensively to rate
their material and have relied upon the formula to contrel the level
of difficulty of their printed matter.

Dolch (1948) took ten series of readers used in grade one to grade
six and analyzed each book for word difficulty and average word-length
of each sentence. Results showed a gradual progression upward from
grade one through grade six in both areas studied. Dolch assumed basal
reading series to be the best graded materials. The Dolch technique
was not used extensively.

Dale and Chall (1948) found by taking intercorrelations between

four style elements and grade-score of pupils who answered one~half
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the questions of McCall-Crabbs Standard Test Lessons in Reading, two

elements, number of words not on the Dale List of 3,000 Familar Words

and average sentence length a multiple-~correlation coefficient of .70.
To support the multiple-correlation index reported in the original
study, Dale and Chall (1948) found that on 55 passages of health
education materials their two-factor formula predictions correlated
.92 with the judgments of readability experts and .90 with the reading
grades of children and adults who were able to answer at least three
questions out of four on thirty of these passages. On 78 passages
of foreign affairs from current-events magazines, government pamph-
lets, and newspapers, the correlation betwesen the predictions of their
formula and judgments of difficulty by expert soclal studies teachers
was .90. With Jjust two factors, Dale and Chall obtained a very high
relationship between their formula and the criterion. This formula
has been applied extensively in many areas and level of printed media.
Authors of comparative studies have listed it among the top three
formulas.

Wheeler and Wheeler (1948) tabulated a thousand words from page

samples at five or 10 page intervals by using the Winnetka Chart for

Determining Grade Placement of Children's Books. The grade placement

of the words was assigned by use of the Thorndike Word Book of 20,000

Words. The number aﬁd percentage of words at each grade level was
determined. No effort was attempted to show reliability and validity.
Several formulas have given objective evidence of a coefficlent of
validity. - The first to use a statistical regression equation to weight
internal factors was the Winnetka Formula presented by Washburne and

Vogel. This formula used five factors as measures of difficulty. A
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later revision by Washburne and Morphett presented further evidence

of ite validity when used to megsure juvenile fiction. Reviews and
comparative studies continue to support its use. In 1934, Ojeman
reported a study in which he evaluated reading ability among adults.

He used the criterion of 50 per cent comprehension as a basis for
assigning reading level to students, which set the pattern followed
later by Lorge, Flesch, and Dale and Chall. In 1935, Gray and Leary
examined 64 factors to ascertain those elements showing the most
relationship te reading difficulty. Using a regression equation, these
authors found that five factors gave a coefficlent nearly as high as
when more internal factors were used. Several studies have supported
the use of the Gray-Leary Formula, but it has not been used extensively
in recent years. In 1939, Lorge used only three internal factors and
obtained a coefficient of .77. Lorge was the first researcher to use

the McCall-Crabbs Standard ITest Lessons in Reading as a criterion.

These exercises were used iater by Flesch and Dale and Chall., Lorge's
three factors, being easier to use than the formulas reported earlier,
received wide acceptance by those people concerned with evaluating

- printed matter for its reading difficulty level; however, the Lorge
Formula was not validated on material at upper levels and could not
make a positive prediction at the upper levels. Flesch, in 1940,
adding two internal factors to Lorge's three factors, and using the

(

intercorrelations obtained from Lorge's use of the McCall-Crabbs

Standard Test Lessons in Reading obtained a coefficient of .7849.
Later revisions reduced the formula to two parts. Numerous reviews
and research papers have supported its use to measure difficulty of

printed materials. In 1948, Dale and Chall reported a formula
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containing only two factors. Subsequént qross—validation studies reported
coefficients of .90 and .92 when used in health education and current
forelgn affairs materials. ‘These validity studies undertaken at adult
level have supported its use in many different types of materials at

more advanced levels. Dale and Chall warned against its usage beyond

its reported data. These quantitative associational studies all reported
objective evidence of validity and have been used by various researchers

in evaluating difficulty of reading materials,
Cross~Validation Studies

Few studies have been designed to test the validity of readability
formulas through the use of an independent criterion of difficuity. Of
those studies designed to test validity, most gave evidence of the
agreement of the predicted order of difficulty with the order of diffi-
culty determined by some outside criterion, Very few studies gave
indication relative to the validity of the grade~placement predictions.
Cross-validation studies reported in the literature are presented here
with the criterion used to test for validity of a particular formula.

Flesch (1950) found that concreteness appeared to be somewhat more
important for readability than the use of short sentencesg He observed
that his new formula is a rough measure of the level of abstraction,

As such, it may be used as a tool in semantic studies, critical reading,
literary appreciation, translation, rating of advertising copy, and
propaganda analysis. Certain nouns, adjectives, verbs, participles,

pronouns, adverbs, all interjections, and the words yes and no were

classified as "definite words". Using McCall-Crabbs Standard Test

Lessons in Reading as a criterion gave a coefficient of correlation
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with the percentage of these "definite words" of -0554u_ Flesch's
obtained coefficient, though hot large, indicated that his formula
would give a measure of difficulty in studies related to word
abstraction.

Spache (1953), using the words outside the Dale List of 769

Words and the average sentence length, obtained a multiple correlation
of .818 on 22/ samples of materials designed to be used in primary
grades. The present grading of books.at the primary leﬁel was accepted
by Spache as thg criterion. The research by Spache was the only
readability formula reported in the literature designed to classify
books written at primary level of difficulty.

When Farr, Jenkins, and Paterson (1951) used the number of one-
syllable words in 100 words instead of syllables found in each 100
words, a new formula simulating the Flesch combined formulas was
obtained. A study of 360 hundred-word samples from employee hand-
books showed a "high correlation between Flesch's formula"vand the
formula derived by Farr, Jenkiné, aﬁd Paterson. The coefficient of
correlation was found to be -.91. The authors suggested that their
new reading ease index may be substituted safely for Flesch's original
formula,

In a study by Bergman (1936) the washbﬁrne-Morphett (Revised
Winnetka) placement of 70 éupplementary readers and -story books was
compared with teachers' judgments of the difficulty of the books. The
range of placement by the teachers was narrower than that of the
formula, and the uncorrected coefficient of correlation between the

two measures was .60. This study by Bergman confirmed an assumption
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held earlier by researchers that judgment of teachers was no én@irely
dependable when teachers were asked to evaluate difficulty of bQ;kso

Miller (1946) attempted to confirm the belief that the lack of
popularity among elementary-school children of the boocks awarded the
Newbé}y Prize is related to the difficulty of these books. Method of
obtaining data was to choose four samples out of each book aﬁ quarter
intervals and construct a test of comprehension on each selection. Each
of the students participating in the study had been given the Stanford
Reading Test. Miller found that of the 23 books selected by the
eward commitiee through 1944 only two rated at elementary levelc A
compafison was made by a cross-validation study. No coefficient of
correlation was given in the study. This study, though not desigﬁéd
to test validity‘of the Winnetka and Flesch F@rmulas; gave indirect
evidence of their walidity if the Miller Comprehension Test can be
considered a valid criterion.

Some of the formulas are better predistors than-qthers on a par-
ticular type of material. Chall (1958) recognized a weakness in
readability formulas when she sitated:

o o o it is questiocnable whéther the grade-placement arrived at by the
application of any one of these formulas can be used to meke a definite
- statement about the suitability of a particular pisce of reading matter

for a specific level of reading ability . . . much more research is

needed in comparing various readability indexes with external criteria
and with one ancther,

Comparative Studies

Studies designed te use more than one formula @nfthe same mateféal
and then to investigatethe varicus grade-placement prédiction of the

different formulas are termed comparative studies. The following
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studies have been reviewed in order to discover the relationships that
exist between formulas when used to evaluate the same material.

Russell and Fea (1951), using the grade level obtained on twelve
juvenile books rated by 63 children's librarians, found that the mean
rating of the six formulas -= namely, Flesch, Dale-Chall, Lewerenz,
Lorge, Winnetka, and Yoakam -~ approximate closely the librarians' mean
ratings of difficulty. The intercorrelations, obtained by rank-
difference methods, have the following coefficients; the Dale-~Chall
correlated .28 with Flesch, .56 with Lewerenz, .54 with Winnetka, and
.68 with Yoakam; the Flesch vorrelated .51 with Lewerenz, .07 with
Lorge, .39 with Winnetka, and .36 with Yoakam; the Lewerenz Formula
correlated .62 with Lorge, .68 with Winnetka, and .43 with Yoakam; the
Winnetka Formula correlated .62 with Yoakam. Russell and Fea reported
£hat "the formulas which tend to give the highest correlation With the
rest of the group are the Winnetka and the Dale=Chall." Results from
this study indicated that the Dale-Chall and Winnetka Formulas gave
comparable grade level predictions on juvenile books.,

Walther (1943), using a comparative study of magazines, reported:

There is a high correlation between comparative rankings of differ-
ent issues of the same magazines. The rankings of the September and
the January issues showed a coefficient of correlation of .80; the
Janvary and May issues, .91; and the September and May issues, .88,
Walther compared the Winnetka and Gray-Leary Formulas when applied to
the same issues and samples of popular magazines and reported "a
coefficient of correlation of .73.% When popular magazines are com—
pared for readability, the Gray-Leary and Winnetka Formulas have a
relative high relationship and measure near the same level of diffi-

culty.
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Swanson (1948), using Flesch's original and revised, Dale~Chall,
Gray-l.eary, and Lorge Readability Formulas for grade~level prediction
of two versions of a news story, one containing 173 syllables and the
other 131 syllables, gave coples to a randemized population of student-
veterans. Within 30 hours journalism students conducted interviews to
check readership. Statistical analysis showed that the difference
between the medians in the number of paragraphs read by the two samples
was significant far beyond the .0l per cent level of confidence. The
Gray~Leary Formula gave the lowest level of difficulty‘rating when the
five formulas were compared. No coefficients were given for comparison
between the five formulas.

Forbes and Cottle (1953), in developing a technique for finding
readability of commonly used standardized tests, applied the Dale~
Chall, Flesch, Lorge, Lewerenz, and. Yoakam Formulas to each of 27
standardized tests. The mean grade~level score of the five formulas
for each test was taken as the criterion of readability for the test.
When only vocabulary difficulty of these five formulas was compared
to the criterion, the Forbes-Cottle Formula correlated .95 with the
Dale~Chall; .83 with the Flesch; .84 with the Lorge; .72 with the
Lewerenz; and .90 with the Yoakam, Data from this study suggests that
the Dale=Chall Formula has the highest relaticnship to the criterion,
the average of the five formulas.

Smith (1952) did a comparative study using the Dale=Chall, Lorge,
and Yoakam Formilas. She compared 27 fourth-grade books used in
elementary social studies. A comparison of the books using the three

formulas revealed:
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a, The three formulas evaluate very close to the same level,

b. The difference between the Dale-Chall and Lorge average is .26
of a grade.

¢c. The difference between the Yoakam and Dale-Chall average is

.04 of a grade. _ ‘

A summary of the study by Smith reveals that in fourth-grade social
studies the Dale~Chall and Lorge Formulas have a grade-level prediction
differential of approximately one-fourth grade. The Dale-~Chall and
Yoakam Formulas rate at approximately the same grade level.

One of the objectives by Dunlap (1954) Ycompared readability
measures with each other and with the results obtained on a direct
comprehension check." Twenty-four passages were selected to be eval-
uvated for readability. The 12 readability formulas indexing the
selections used in the study by Dunlap were: Beal, Boder, Dale=Chall,
Flesch (1943), Flesch (1948), Flesch (1950), Gray-Leary Eigﬁt Element
Formula, Gray-Leary Five Element Formula, Johnson, Kessler, Lorge (1939),
Lorge (1948). Two hundred nine students served as the sample pop-

ulation. Davy Crockett was the book chosen for evaluation., From this

book 24 passages were selected for use in the comprehension check,

The Lorge (1939) Formula gave a coefficient of correlation of .56

when ranked with the direct comprehension check. This was the highest
correlation figure of the 12 formulas used in the study. The Dale-
Chall gave a figure of .55; Flesch (1948) gave a correlation of ,52;
Flesch (1943) Formula gave a coefficient of .51; and Kessler's Formula

a correlation figure of .51. Apparently the Lorge (1939), the Kessler,
and the Flesch (1948) techniques were equally effective measures when
the ranking of samples was considered and when used on this type and
level of material. The Flesch (1948), Lorge (1939), Lorge (1948), Dale-

Chall, and Kessler techniques correlated highly with each other.
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Dunlap concluded that "the Dale-Chall, Flesch (1948), Lorge (1939),
and Kessler Readability measures are the most practical and most
reliable for the material used in this study." . Dunlap suggested that
more applications of direct comprehension checks, or other similar
devices, to students in many grades, using materials for the differ-
ent school grades were needed.

Several studies have been designed to discover the relationships
that existed when readability formulas were applied to the same printed
material. The Dale~Chéll and Winnetka Formulas gave approximately the
same grade~level prediction when used to evaluate juvenile books. The
Gray-Leary and Winnetka Formulas had a high relationship when used to
measure popular magazines, The Dale~Chall Formula had the highest
relationship to the criterion, the average grade-level prediction of
the Dale-Chall, Flesch, Lorge, Lewerenz, and Yoakam Formulas, on <7
standardized tests. On 27 fourth-grade social studies textbooks, the
Dale-~Chall and Lorge Formulas had a differential of about one-fourth
of a grade. The Dale~Chall and Yoakam Formulas measured. the sogial

studies books at nearly the same level. On the book Davy Crockett, the

Lorge (1939), the Kessler, and Flesch (1948) techniques gave the same
grade~level prediction. Dunlap believed the Dale-Chall, Flesch (1948),
Lorge (1939), and Kessler Readability measures to be the most practical
and reliable for material used in her study. Results from these com-
parative studies suggest that in some cases one or two formulas were
equally effective while in other cases the relationship was not close.
In cases where a formula not reporting a coefficient was compared
favorable to a formula showing a high coefficient of validity, these

comparative studies have given indirect evidence of validity.
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Bummary

Readability formulas as instruments in evaluating prinited mater-
ials camainto‘usebafter Thorndike presented his Teachers Wordbook of
10,000 . Words. Early research sought to reach three major goals -= the
discovery'of factors that validly distinguish easy from hard materials,
a reliable means for measuring such factors, and an expressien ef~some
combination‘of them in terms of the reading ability essential to com-
prehension, -

Three kinds of research, surveys of experts’ and readers' opin-
ions, experimental studies of cne fagtor, and quantitative associationaly
were conducted during the early years of research in readability.
Factors studied in.quantitative associational studies were the ones
arrived at by experlenee, the results of surveys of opinlon or intu-
itlon° The factors were checked by comparlson with a crlter:l.on° These
internal factors were vocabulary, sentence length, prepositional phrasesg
afflxes, or other internal elements.

later techniques used to validate formulas were cress=validation&l
stﬁdies and comparative studies. Cross—validation studies heve been
deeigned to ﬁest the validity of readability formulas through the use
of an indsependent criterion of difficulty; Comparative studies have
been designed to apply more than one readability formula to the same
material and from the coefficients obtained from each formula a com=
parison of gradeulevel predictions can be made; From this result,
researchers have been able to estimate how cleeely the formulas predlet

on the material or types of materials in the study,
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The Winnetka, Dale-~Tyler, Gray-Leary, lorge, Flesch, and Dale-
Chall Readability Formulas have given the most clear-cut evidence of
validity. These formulas used correlational methods. Coefficients
obtained by multiple~correlation techniques of the combined factors
with the criterion passages were approximately .70, When these formulas
are applied to materials similar to that of their criteria, they can
be expected to classify the material into broad levels of difficulty.
An error of about one gra&e in the average prediction can be expected.

About half of the original reports of each readability technique
gave some empirical evidence of its validity. Others have assumed the
validity of their techniques, though some based validity on logical
grounds. The evidence on validity frqm cross~validation studies has
been limited. There still is a definite need for validation both of
relative difficulty and of grade-placement indices for all of the
formulas on a wide variety of materials.

On the basis since 1921 of research in readability, some con-
clusions can be inferred to guide research in the areas of readability.
Several formulas seem to show vallidity. If no index of valididy has
been ascertained by the author of a formula, what subsequent research
justifies its usages? Different formulas yield different results and
gradewplaceﬁent estimates, even when applied tc the same material. The
formulas vary in relation to the level of material for which they have
been intended. The same formula has not been adequate for measuring
the reading level of all materials, The formulas have not measured
such factors as experience background, interest and purpose in the

reader. The formulas have not measured 'concepts!.
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Among many suggested studies needed, Chall (1958) lists the
following:

Validation studies on textbook materials.

« o« o Since the formulas are used by educational publishers
and textbook committees for evaluating textbooks for a partic-
ular grade, we need to know how valid the predicted grade=-
placement indexes of the various formulas are when compared
to tested comprehension or to teacher or pupil judgment of-
difficulty.

. « o cross-=validation studies on materials at the upper
levels of difficulty.

« « » many of the newer formulas, especially Flesch and Dale-
Chall, are being used to estimate difficulty of relative
complex reading matter. While the formulas are able to dif-
ferentiate such materials from fairly easy materials, it is
still questionable whether finer discrimination at the upper
levels will check with tested comprehension or with expert

or reader judgment,

Results reported in research and conclusions reached in reviews
reveal the type research needed today in readability investigationms.
The crossw=validation study attempted here has been drawn from needed

research in readability that was described by Chall,



CHAPTER III

DEVELOPMENT OF THE INSTRUMENT

USED TO TEST COMFREHENSION

It seemed necessary that the test constructed from the selected
material should represent as many potential elements of difficulty as
possible., This seemed essential in order, first, that the criterion
of difficulty obtained for each item might truly represent a combina-
tion of many influences; and second, that the final identification of
elements of difficulty might be as complete and reliable as the scope
of the study,would allow, The construction of the Test of Comprehen-
sion from representative material of a general psychology textbock has

been designed to measure comprehension on this material.
Measuring Comprehension

Comprehension is not a single unitary process but a blending of
many processes whose totality represents understanding. From mere per-
ception rises the beginning of understanding, manifested by thoughts,
feelings, or impulses aroused by the reading maJc,e:r'ia_'l.‘° From this realm
of immediate action, a person arrives ultimately at a:level of under-
standing which implies some degree of intellectual discrimination which
requires him to distinguish the thought invited by the words from other

thoughts more or less like it (Odgen and Richards, 1927).

30
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Two aspects of comprehension directed the construction of test
items used in this study: (1) the ability to form a general impression
of the total meaning; and (2) the ability to recall specific coﬁponents
in a selection. No attempt was made to measure emotional reaction,
except insofar as that outcome may be positively correlated with
ability to comprehend the sense of what is read in the form of a
general impression.,

In this study, the ability to grasp the essential meaning of a
selection in the form of a single impression or generalization was
measured by the success with which an individual identified the gen=-
eralization in a series of statements relating to the selection. Two
other methods of measurement were not appropriate to the testing
situation of this study. Requiring the reader to state orally the
impression gained from reading was not practical for the large number
of students involved in this study. Also, requiring a written statement
of the general impression gained from reading promised to be an invalid
measure of comprehension for persons whose facility in written expres-
sion might be limited. Some evidence has been reported (Tyler, 1932)
to show that ability to formulate a generalization correlates closely
with ability to check the best generalization in a multiple~choice
test. Tyler reported coefficients of .79 and .85. The ability to iden=-
tify the best generalizations in a series of statements was adopted in
this study as a valid and expeditious means‘of measuring a reader's
ability to get the general sense of a selection in the form of a

single impression.
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The multiple-choice test was adopted to measure comprehension as
it has been defined here. This test used twelve disconnected passages
from a general psychology textbook, One response was required for each
test item to measure ability to get the general sense of the paragraph

and to measure at the same time ability to recall specific information.
Selecting Test Items

Four criteria were met for selecting paragraphs on the assump~—
tion that a passage which met all criteria would meet the conditions
of this study and,. therefore, be a valid test item. The criteria were:

1. Each item must be independent of the content preceding and
following it to insure that responses shall not reguire further
acquaintance with the subject matter from which the item is drawn.

2. FEach item must show a completeness indicated by the develop-
ment of a single unit of thought in order that the reader can get a
single impression of the general meaning of the items.

3. Fach item must contain as many variants in expression as
possible to insure that the identification of parts of difficulty in
general psychology textbook materials may be reliable.

4. FEach item must be as brief as is possible in order not to
discourage readers of limited ability and in order to include a wide
sampling of material.

The first step in choosing sample passages was to skim through
the entire general psychology textbook. All passages that seemed to
meet the necessary requirements of thils study were marked. After
ascertaining whether the passages met the four criteria mentioned

earlier, the selections were evaluated by the Dale-Chall Readability
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Formula to determine level of difficulty. The number of words in the
passages for the test varied from 215 to 360 words.

In the eriginal validation of the Dale-Chall Formula, the pre-
dicted grade-levels for 75 passages on foreign affairs from currente
events magazines, government pamphlets, and newspapers ranged in
difficulty from intermediate-grade through college level. The 55
passages of health-~education text ranged in difficulty from fourth-
grade through college level (Chall, 1958). In tests of comprehension
designed to test persons of relatively homogeneous ability, provisions
should be made to provide test items talken from material that has a
predicted grade~level placement above what the expected level of the
majority of the group will be, Provisiens shoeuld be made te provide
easier materials for those persons whe will not measure up to the level
of fhe majerity in the group (Garreti, 1959). Passages that appeared
to be undesirable for use in this study were eliminated until there
remained 12 selectiens. The desirability of passages rested primarily
on sultability of content and the predicted grade-level of difficulty.
The predicted grade-level of difficulty ranged ffom grade~level 10.2
to grade;level 15.6.

The next step in construction of the test of comprehension was
to arrange the 12 passages in rank order of difficulty, easiest to
hardest. Follewing this, there was the necessily of preparing ques-
tions of multiple-choice type for each of the twelve selections., As a
griterion stated in the testing hypethesis in Chapter I, there was a
need to have at least four questicns for esch selection in the final
form of the test of comprehension. Because there prehably would be

test items that would not measure up *o the criterien ef item-analysis
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validity as explained by Garrett (1959), it was decided to include eight
multiple-choice items for each passage on the preliminary test.

Garrett (1959) in discussing content validity defines it when he
writes:
Most content tests possess content validity. An arithmetic test or a
geography test or a reading test, for example, is valid by definition
when 1t contains a sampling of arithmetic problems, geography questions,
and paragraphs to be read.
Questions drawn from psychology textbook passages, by definition, can
be assumed to contain content validity or face validity.

To insure that the questions contained content validity, a jury
of four faculty members in the Department of Psychology of (Oklahoma |
State University agreed to read the passages and questions to deter-
mine what questions or distractors needed to be changed or eliminated.

Changes were made to correct questionable items when these four

faculty members completed their investigation.
The Pilet Study

The Chairman of the Department of Psychology agreed to allow the
three summer sections, 1961, of General Psychology 213 to be used in
the initial testing. Characteristics of the initial sample pcpulation
are shown in Table I.

The preliminary test of comprehension was put together in mimeo-
graph form. Directions to students were placed on the cover sheet,
The complete preliminary test of comprehension is included in Appendix A.

As a means of getting better cooperation from each student, no
mention was made that the students were participating in s docteral
study. Since the studenis were enrolled in general psycholegy it was

thought that the plan mentioned above would procure better ceocperation.
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To eliminate any fesling of threat the students might have, they were
told that the Department of Psychology was cooperating with this study.
Inasmuch as the students would not be able to read all 12 passages
and answer the 96 questions in the alloted 50 minutes, the test was
divided into three parts to insure that an opitimum number of respeonses
be included fer each test item. Tes®t section one began the test with
Passage One and worked as far as each person could in the 50 minutes.
Test section twe bégan the test with Passage Five and worked as far
as each person could, coming back to Passage One after finishing
Passage Twelve, Test seciion three started the test with Passage

Nine, coming back tc Passage One after finishing Passage Twelve.
Item Analysis of Data from Pilot Study

Probably the mest important single measure of the value of a test
is the degree of validity possessed by it. Since the wvalidity of the
facts procured depends upen the wvalidity of the measure used to obtain
them, it is apparently true that if a test does not measure what 1t pur-
ports to measure, the facts obtained through its use are worthless.

It is extremely difficult to prove conclusively by direct methods that
a test does or dces not measure what it is intended to measure.

In the selection of test items for a test intended 1o measure
particular ability, cne of the primary concerns of the test-maker is
to procure individual items that are valid or discriminating. The
discriminating power of a single item refers to the degree to wkich
guccess on that item by itself indicates possessicn of the ability

which is being measured. 4n item may be said to be perfect in
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discriminating power when every individuel who scores successfully on
the item ranks higher on a scale of ability than any individual who
fails the item. An item is said to have zerc discriminating power
when there is no systemetic difference hetween the ability of the indi-
viduals who succeed on the item and thosewho fail, Items of all degrees
of discriminaticn mgy be found betweer extremes of perfect and zero
discriminating power (Lindquist and Cock, 1955).

Many suggestions are given in the literature of test comstruction
relative to procedures for meassuring the "merit" of a single item,
They range all the way from bi-szerial r, which shows the relationship
between success or non-success on the item and the criterion measured,
to makeshift devices which may approximate an accurate measure of
"goodness", Although bi-serial r gives the best index of the discrim-
inating power of test items, since it is based upon all the data from
a group, it has the disadvantage of complexiiy of calculation not found
in other methods (Garrett, 1959).

In the present study the procedure used was discussed by Gray and
Leary (1935) and before that was used by Traxler (1932) after being
recommended by Holzinger (1928). rrett (1659) deseribes the method
as "A Short Method of Item Analysis.,n If the test papers of a group are
divided into three classes comprising the highest 25 per cent, the middle
50 per cent, and the lowest 25 per cent of the tetal scores, then the
students in the upper 25 per cent are relatively superior and those in the
lower 25 per cent are relatively infericr readers (provided that the
entire test is valid and reasonsble homeogeneous). Using the procedure
outlined in Garret, Ry = number right in high group and Ry = number

right in the low group, the disc¢riminative power of an item is simply
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(Rg = Ry) or (Ryg = Ry) / Ng when written as a validity index. Using the
- same nomenclature, we may write the difficulty index of an item as

(Rg + Ry,) / (Ng + Ny) in which Ny and Ny, are the numbers in the high and
low groups, respectively.

The items having the highest validity indices should be selscted
for the final test. The four items from each paséage kaving the high-
est validity index were included in the finzl test. Since the difficulty
index was élsg determinéd, the four items inecluded were in ascending
order of difficulty. Each item included on the fimal form of the test
of comprehension with its walidity index and diffi@ulﬁy index is listed
in Table II. Items ome through eight have been takenfrom Passage One.
Items nine throught 16 have been taken from Passage Two. The other
items appearing on Table Ii have been érrang@iim subsequent intervals
as they were taken from the Qﬁher passages. in the tesg of cpmprenensionu
Thé items that appear on the final form are noted with the asterisk,
Ac@brding to Garrett (1959), the iﬁems to be inc}ude& on the final test
must have a validity index of .20 or more if théy are to be comsidered
valid aﬁd if the test‘is fairly long. Table III lists thewﬁalidity index
of each of the 48 items included oh the finzl test.  Items oms through
four have been taksn from P&ssage One,  Items five through eight‘have
been taken from Passage Two., The other items have been taken in sub-
gequent interwvals from the other passages in the test of comprehension.
Validity index and difficulty index are listed in apprgpriate columns.

An investigation of Table I1II reveals thet the validity index has a

range from .21 to .87,



VALIDITY AND DIFFICULTY INDICES OF THE PRELIMINARY TEST OF COMPREHENSION

TABLE II

Diffi-

Diffi-

Diffi- Diffi-

Test Validity culty Test Validity culty Test Validity culty Test Validity culty
Item Index Index Item Index Index Item Index Index Item Index Index
1 .05 .68 25 .56 .82 49 Al .62 73 .21 CL97%
2 .37 L 97% 26 .78 .73% 50 b .92 74 .16 .70
3 42 . 94% 27 .78 1.00% 51 .58 . 84% 75 .16 .89
4 .00 .19 28 .83 . 95% 52 .33 .38 76 .00 .00
5 .58 . 84% 29 .50 48 53 .56 . 92% 77 .21 . 97%
6 .37 .59% 30 .78 1.00 54 .61 .73% 78 .26 Q4%
7 -.05 .00 31 .78 ~B2% 55 .18 .68 79 .37 .89%
8 .28 .97 32 .67 .82 56 .50 .B3% 80 .16 .89
9 - .21 69 - 33 .53 .93 57 .56 .83 81 .32 .91
10 42 . Q¥ 34 +53 1.00 58 .25 .83 82 .21 .82
11 .26 .78 35 .58 .89 59 .69 L 72% 83 .37 .85%
12 47 .91% 36 .11 . .38 60 .63 76% 84 .32 .94
13 - .37 . 91% 37 .58 . 82% 61 .60 . 75% 85 A2 .65%
14 .16 .72 38 .58 . 96% 62 .60 575 86 .32 .82
15 .32 .93 35 .63 B1% 63 .87 J54% 87 42 . 91%
16 .53 LB7* 40 o7k .B6% 64 .60 .75 88 .53 .90
17 .53 .83 41 .68 .93% 65 .26 . 92% 89 .00 .26
18 .58 . 93% 42 263 .96 66 .16 - 94 920 .57 .81%
19 .58 . 93% 43 .63 . G6% 67 .11 .86 91 .33 . 60%
20 .56 .96 44 .58 .89 68 .26 .94 92 -.05 .30
21 T4 . 96% 45 .53 .93 69 +32 . 4% 93 41 . 96%
22 .58 . 96 46 +63 .89% 70 .26 .7 L% 94 .21 .38
23 .72 1.00% 47 .84 L17% 71 .26 .89% 95 .15 .96
24 .50 .83 48 .58 - 1.00 72 .21 »91 96 .38 J52%

% Test items used in final form of test of comprehension

6€



TABLE III

VALIDITY AND DIFFICULTY INDICES OF THE COMPLETED TEST OF COMPREHENSION

Diffi- Diffi- Diffi- Diffi~

Test Validity . culty Test Validity culty Test Validity culty Test Validity &eulty-
Item Index  Index Item Index Index Item Index Index Item Indexr Index
1 .37 .59 13 .78 .73 25 .61 .73 37 - .37 ;89
2 .58 .84 14 .78 .82 26 " .50 .83 38 .26 .94
3 w42 . 94 15 .83 -95 27 .58 .85 39 .21 .97
4 .37 .97 16 .78 1.00 28 | .56 .92 40 .21 .97
5 .53 .87 17 .63 .81 29 .87 .54 41 42 .65
6 «37 .91 18 .58 .82 30 .69 .12 42 .37 .85
7 47 .91 19 14 .86 31 .60 .75 43 .53 ~ 90
8 42 A 20 .58 .96 32 .63 .76 44 42 .91
9 .58 .93 21 :84 77 33 .32 .34 45 .38 .52
107 .58 .93 22 .63 .89 34 .26 .71 46 .33 .60
11 .74 .96 23 .68 .93 35 .26 .89 47 .37 . .81

12 .72 1.00 24 .63 .96 36 .26 .92 48 4l - .96

0y



Methed of Determining Reliability

Certain limitations were imposed because of the nature of3thé
study. Permission wﬁs granted to test the students in 10 sections of
General Psychology. Two class pericds were made available for each
section. Because of the necessity to use one period for obtaining
reading achievement level and the other period fer testiﬁg for compre-
hension of content of the general psychology passages, the only method
feasible_with these limitations was the split-half technique for
determining reliability.

Garrett (l947) confirms that the split-half technique for deter-
mining the coefficient of reliability, in this case internal consistency,
is thought by many to.be the best methed. Its main advantage is that
the data are collected upon one occasion; hence variaticns infroduced
by differences between the two testing sitﬁaiions are éliminatédo By
deliberate intent a.test could be divided into split-halves is such a
manner that a higher coefficient of correlation index could be obtained,
thus causing a test situation not having a unique i}alue° Gérrett (1958)
défénds the use of the split-half technique by asserting that tﬁe pre=
vious criticism is true only when items are of equal diffiéulty, ,Wheﬁ
items are in striect order of meritvfrom least to most diffiecult, the
split into odds and evens give a uniqus determination of the reliability
coefficient (Garrett, 1947).

Wert (1954), in compafing the split-half terhnique and the sub-
sequent use of the Spearman-Brown Formula to the method of rational
equivalence states: "To the extenit that the items of the test measure
the same function these two methods will yield similar estimates.of the

reliability of a test."
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In the split-half method the test is first divided into two equiv-
alent "halves" and the correlation found for these half-tests. From the
reliability of the half-test, the self-correction of the whole test is
then estimated by the Spearman~Brown Prophecy Formula. The precedure; in
detail, is to make up two sets of scores by combining alternate items in
the test. The first set of scores represents performsnce on the even=
numbered items; and the second set of scores, performance on the odd-
numbered items. Other ways of making up two half-tests are employed, but
the odds-even split is the one most commonly used (Garrett, 1958).

In this study the odds and evens for each student in the sampling
population were tallied. The sampling population used to compute the
coefficient of internal consistency was the 237 students who were
tested in the Fall Semester, 1961. This is a separate population from
which the validity index scores were obtained. Spurious results occur
when the same populations are used. The coefficient of correlation was
calculated from raw or obtained data and a coefficient of .8409 was
obtained. Table IV illustrates the n, r before application of the
Spearman-Brown Formula, r after use of Spearman-Brown Formula, mean

score of odd and even items, and standard deviation of odd and even items,

7

TABLE IV

RELIABILITY ESTIMATES OF TEST OF COMPREHENSION

1 Mean S. D.
r2 T 0dd Even 0dd Even n

Total  .7256 8409 18.49 20.25 2.96 2.97 237

r? = Pierson r between odd and even samples,
r = r corrected by Spearman-Brown Prophecy Formula.




CHAPTER IV

COLLECTION, ANALYSIS, AND RESULTS OF

DATA IN THIS EXPERIMENTAL DESIGN

When research first is conceived, the researcher must consider
what his end result may be. He will need to hypothesize tentative
means of securing an answer to his problem as well as tentative results.
In any experimental design, certain ground rules must prevail. 'The
person doing the research cannot veer from recognized statis£ical pro-
cedure. To do so adds error to the design to such an extent that little
confidence can be placed in the results of the experiment. Chapter IV
is designed to report the statistical procedure used in this investigation

and to support this procedure by statistical concepts and precedent.
Administering the Test of Comprehension

The test of comprehension contained twelve passages. Each passage
required that an attempt be made to answer four questions after the
student had completed reading the passage. This researcher had access
to ten section of General Psychology at Oklahoms State University. Two
fifty-minute sessions were made available for purposes of this study.

Results obtained during the pilet study, used in preparing the Test
of Comprehension, revealed that there was a likelihood that some students
might not be able to complete the test during the fifty-minute session

available for this one test. The Test of Comprehension was designed

43
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to measure power rather than speed. A record was kept of the students
unable to answer any of the questions asked for Passage Twelve. There
were 37 students who did not respond to any of the questions of Passage
Twelve, This in no way affected the results of this study. Passage
Twelve was included in the study as being within the comprehension
level of pecple who read at grade 15.

No claim to representativeness of the sampling population can be
made when the population is drawn from a select group, in this case,
students enrclled in general psychology. Ten sections of general
psycheclogy were selected randomly for purposes of investigation. Five
were selected from the 17 sections available in the Fall Semester,
1961. Five were selected from the 18 sections available in the Spring

Semester, 1962.
Description of the Sample Population

Students enrolled in general psychology and participating in this
study represented six of the colleges at Oklahoma State University.
Table V gives the per cent of the sample enrolled in each of these
six colleges and a breakdown of these colleges by thelr percentage of
total enrollment. There were 216 freshmen, 123 sophomores, 41 juniors,
13 seniors, 2 graduates, and 1 special student participating in this
research. One hundrea eighty male students and 216 femaler ftudents
cooperated in this study. A range in age from 17 to 51 years was
obtained. The age recorded was the age closest to each student's
birthday. The mean age was 19.6 years.

There were 510 students who were tested by at least one of the two

tests used in this study. Due to changing of schedules, dropping the
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class, or being absent on one of the testing days, completé records were
obtained for 396 students. An effort was made to collect the testing
data exactly fourteen days apart -so.that the Test of Comprehensibn was
administered fourteen‘days before the reading test. Only in one section
of general psycholbgy was the time separating the testing days as much

as 21 days.

‘TABLE V .

STUDENT ENROLLMENT BY COLLEGES

o &0
H &
o] =1 o 0
IS o v O (S (9]
v [= I (5] el Q opad
=} < O Q' ) ] =]
3] ] ] w© <] 3]
ol w o o 3] oot B I 1
H el 0 5 60 E S
&p U 3 9 ] -9 O
< < 0 /M = =8 =
College Population : ' ’
By Percentile 11,5 26.6 17.2 11.7 24.1 8.8
Sample Population ‘
By Percentile 2.0 34.3 31.6 17.9 3.2 10.8

-

fAlfhough no claim is made to representativeness of.the total
population, a study of Table V will reveal how closely the sample

populaticn represents the total population of Oklahoma State Univer-

Sityo
Administering the Reading Test

‘Any test to measure readihg achievement must meet the usual
requirements of test construction and test standardization. The test
should be expressed in grade-levels to effect better understanding in

classroom usage. The Nelson-Denny Reading Test, 1960 Revision, was
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chosen as a test to measure and establish a reading achievement level of
the 396 students included in this study. Directions for administering

the test call for 30 minutes of actual working time. There was no‘prob~
lem in administering this test during the 50 minutes of a class session.

The 1939 form of The Nelson-Denny Reading Test gave coefficients

of correlation between The Nelson-Denny and Shank Reading Test II,

Shank Reading Test III, Traxler Silent Reading Test, and Iowa Advanced

Silent Reading Tests that do not differ beyond a probable error of

plus or minus .027. All the correlations were above .80 and one was
above .90 (Traxler, 1940). The coefficient:of reliability for The

Nelson-Denny Reading Test, 1939 edition, was .787. The probable

error for this same test was plus or minus .024. The index for The

Nelson-Denny Reading Test compares favorably with the coefficient of

.800 on the Jowa Advanced Silent Reading Test. Implications found by

Traxler (1940) suggest that the "results of a single reading test have
rather high value for the prediction of the readability of the pupils
over a period of at least one year." Held (1939) reported that the

University of Pittsburg used The Nelson-Denny Reading Test as a place-

ment test for students enrolled in freshman English. The 1960 Revision

of The Nelson-Denny Reading Test did not receive any reviews in Buros'

Fifth Mental Measurement Yearboaok (1959); therefore, no current

research data are available,

In the manual of directions for The Nelson-Denny Reading Test,

1960 Revision, the publisher claims that the internal consistency of
the 1939 edition was improved. The equivalent--forms method was used
to derive a reliability coefficient. Both A and B forms of the test

were administered to the same students. The coefficient of reliability
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for the total test was .92. When The Nelson-Denny Reading Test, 1960

Revision, was correlated with the American Council on Education Test,

a coefficient of correlation of .830 was ascertained. A correlation

between the Co-operative English Test and the 1960 Revision of The

Nelson-Denny Reading Test gave.a coefficient of .730. The QOtis I.Q.

and The Nelson-Denny Reading Test, 1960 Revision, coefficient was .551.

These criteria support the use of The Nelson-Denny Reading Test, 1960

Revision, as an instrument to measure reading achievement at the high
school and college level. Chall (1947) used the 1939 form of The Nelson-

Denny Reading Test in measuring the reading achievement of students who

took part in her investigation of readability of health-education mater-
ials and foreign affairs materials. The comprehension levels of these
students answering questions taken from health-education materials were
used as a criterion in the original cross-validation of the Dale-Chall

Readability Formula (1948).

Criterion of Adequate Comprehension

What should be considered adequate comprehension for each indi-
vidual in a test of comprehension? To determine the answer to this
question, Chall (1947) used the following criterion:

« » o an approximation of what is considered adequate in a
normal reading situation would be the best criterion. In a
normal situation, we should not expect a reader to be one
hundred per cent correct in his reaction to a piece of
printed material, His failure to recall one particular
item would not necessarily mean that he did not adequately
understand what he read.

If we considered only a perfect score on a paragraph as
adequate comprehension a type of reading situation would be
set up which does not actually exist in the natural process
of reading. We therefore decided to consider a reader's
comprehension of a paragraph adequate if he go at least
three out of four of the questions correct.
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Lorge (1944) speaks of the readability index as signifying the reading
grade M"at which the average school child will be able to answer . .
questions on a comprehension test." Flesch (1943) writes: "the
estimate is expressed in a figure that indicates the reading-grade at
which the average school child will be able to answer.® In using the
comprehension level of 75 per cent, Flesch (1943) writes:

The statistical readability formula is & means of gauging the ease and
interest with which a bodk, article, or story will be read. The esti-
mate 1s expressed in a figure that indicates the reading~grade at which
the average school child will be able to answer about three-guarters of
the questions in a reading comprehension test concerning detail, appree
ciations, import, vocabulary, and concepts of the text, with adeguate
completeness and correctness.

In support of this criterion of 75 per cent comprehension, the liter-
ature reports that several of the studies designed to use a test of
comprehension have used a criterion of 75 per cent., Lorge and Flesch
used a criterion cof 75 per cent comprehension in the development of
their readability formulas. The Dale~Chall Formula, an outgrowth of
Chall's (1947) study, used the criterion of 75 per cent. A criterion
of 75 per cent comprehension seems to assure that the reader could not
get by on his ability to recall details alone. The reader would be
faced with one of the difficult types of reading and have to respond

gorrectly.
Criterion of Group Comprehension

The natural reading situation here must be considered. This
experiment was designed to ascertain which paragraph would be under-
stood adequately by given levels of reading ability. Should an author
write for a specific reading ability group, he would trust that all

or nearly all individuals could understand what they read. Chall (1947)
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"decided to consider a paragraph within the comprehension of a
particular reading group if at least 75 per cent . . . within that ;. .-
-group could understand the paragraph . . ." To report that a para-
graph is at a level within the comprehension of readers who have ninth
grade reading ability means that at least 75 per cent of the pupils with
reading grade equivalents ranging from 9.0 to 9.9 were able to answer
at least three out of four items correct on that paragraph. This assumes
the same paragraph will also be within the comprehension level of students
who have reading achievement levels of above grade nine, It was decided
to label a paraéraph at the lowest grade level in which at least 75 per
cent of the individuals could understand the paragraph.

To further illustrate, for Paragraph Eleven:

39 per cent of the students with reading grades ranging from

9.0 - 9.9 were able to understand the paragraph (answered three or

four responses correctly).

63 per cent of the students with reading grades ranging from
10,0 = 10.9 were able to understand the paragraph.

68 per cent of the students with réading grades ranging from
11.0 - 11.9 were able to understand the paragraph.

78 per cent of the students with reading grades ranging from
12.0 = 12.9 were able to understand the paragraph.

86 per cent of the students with reading grades ranging from
13.0 - 13.9 were able to understand the paragraph.

86 per cent of the students with reading grades ranging from
14.0 - 14.9 were able to understand the paragraph.

97 per cent of the students with reading grades ranging from
15.0 = 15.9 were able to understand the paragraph.

The criteria of individual and group comprehension described above
demonstrates that Paragraph Eleven falls within the comprehension of
groups with reading abilities ranging from 12.0 - 12.9, 13.0 - 13.9,

14.0 - 14.9, 15.0 = 15.9, and 16.0 and higher. It is assumed that
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Paragraph Eleven would also be within the comprehension level of stu- -
dents who have reading levels above grade 16. A paragraph in which 75
per cent of the students were able to understand it would label the
paragraph as the grade level of. the students in that group. Any grade
equivalent with scores equal to 75 per cent or above would also be

able to understand the paragraph.
The Scaled Paragraphs

The criterion of group comprehension was ascertained on the basis
of the reading levels of the students who participated in this study.
These reading levels had been determined from the results obtained by

administering The Nelson-Denny Reading Test, 1960 Revision. The data

from the total group was broken up into grade equivalents. Table VI
exhibits the reading-grade equivalents and the number of students in

each classification.

TABLE VI

THREE HUNDRED NINETY-SIX READERS CLASSIFIED
BY READING GRADE EQUIVALENTS

Reading Grade

Equivalents Number
7.0-7.9 1
8.0-8.9 2
9.0-9.9 13

10.0-10.9 16
11.0-11.9 25
12.0-12.9 64
13.0-13.9 96
14,0=14.9% 86
15,0=15.9% 59
16.0 and higher#* 34

*Extrapolated
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Results from the Completed Test of Comprehension of General
Psychology textbook materials were ftabulated. An International
Business Machine card was used for sach student. For each paragraph
it was possible for each student to recerd a score of 0, 1, 2, 3, or
4 for each set of questions agked. These data were coded and punched
into the card. In addition to the score on the Test of Comprehension,
the reading grade score (raw score) for each subtest of The Nelsgon-

Denny Reading Test, 1960 Revision, was coded and punched into I. B. M.

cards. With this information ccded inte cards, it became possible to

make use of Data Processing Egquipment.
Statistical Analysis

The 396 cards first were separated by the I. B. M. sorter to
obtain the reading grade equivalents. Table VI gives the grade
equivalents obtained and the number of students in each classifica~
tion. After the reading grade equivalent groups were obtained, each
group was sorted to find the raw test score for each paragraph. To
obtain the comprehension of Paragraph One by grade-equivalent 13
(13.0-132.9), all the individuals in that grade-equivalent group were
counted. The total number of students who got a toftal of three and
four questions answered correctly was determined. This number was
divided by the total number of pupils in that group which was tested
on Passage One. If the percentage obtained was 75 per cent or higher,
Passage One was considered within the comprehension of reading grade 13.

To illustrate, 59 students with grade equivalents 15.0 - 15.9 were
tested on Passage Five. The number correct on this passage is dis-

tributed as follows:
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Number of Jtems . : Number of
Correct Pupils
4 S 30
3 22, 2
2 7
1 0
0 0 59

Fifty-two out of the 59 students, or 88 per centDAwho were tested on
this passage read Passage Five adeguitely on the basis of the estab-
lished criterion. The passage had 88 per cent comprehension at this
level of reading abilityn No credit was given to those students who
scored 2, 1, or O items correct. A‘score of 4 was given no higher
weight than a score of 3. These two scores were combined and included
to determine the percentage of the totael number of pupilé who were
tested on that passage at that parficular reading grade leyel°

To give further explahation, the distribution of scores for

Passage Fight for Grade Egquivalent 1€ was as follows:

Number of Items Number of
Correct Pupils.
4 2
3 9 11
2 4
1 0
0 116

Eleven students out of 16 students met the criterion of three or four
correct items, or 69 per cent of the pupils in feading grade-equiv-
aleht 10 were able to understand this passage. This grade equivalent
failed to meet the limits of the criterion of 75 per cent comprehension
and was considered toc difficult for grade-level 10.

Grade-equivalent seven and eight had one and two students, respect-
ively. Because of the small number involved in grade-~eguivalent seven

and eight, neither was used in scaling the difficulty of the paragraphs.



Table VII gives the comprehension percentage for the various para-

graphs using the eight diffetrent grade equivalents of 9, 10, 11, 12,

13, 14, 15, and 16 and higher.

COMFREHENSION PERCENTAGES OF READING GRADE LEVELS OF 12
PASSAGES OF GENERAL PSYCHOLOGY TEXTBOOK MATERIALS

TABLE VIT
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Para- - Reading-Grade Equivalents
graph 9.0-= 10.0~ 11.0- 12,0~ 13.0= 14.0= 15,0« 16.0+
Numbers 9.9 10.9 11.9 12.9 13.9 14.9 15.9
n=13 n=l6  n=25 =64 n=96 n=86 n=59

1 69 glx B4% gl 903 92%* 93%* 94*

2 85%% 63 g8# 8o 96% 95% 100%* 100%
3 92%  O4% 9% 97* o8 9 98% 7%
4 69 75% B0 gl 8l 9% 95% 97

5 7% 63 60 g3% 79% g5% ga* 943

6 77% 69 60 7% 9R#* 95% 91% - 97*

7 62 75%% 72 36% 93% 93%* 100#* 7%

8 62 69 76% 75%x 9l¥ A 100% 94

9 31 gl% 76% 55 70 79% 71 goxx
10 62 gl# 76% 8ox o8 o8 100% 100%
11 38 63 68 62 g6 Bok* o7* 97
12 46 25 32 42 58 70 78w g5%
# and ** —= Paragraphs within the comprehension of the reading grade

YA
3%

-~ Paragraphs included in the statistical correlation.

levels heading the columms.,

Statistical Correlation of Obtained Data

The product-moment coefficient of correlation may be thought

of

essentially as that ratio which expresses the extent to which changes in
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in one variable are accompanied by, or are dependent upon, changes‘in
a second variable, The vafiable of grade-eqﬁivalent was correlated
with the variable of readability index obtained from passages in the
Test of Comprehension. The two sets of variables have been analyzed
by means of a product-moment correlation and are illustrated in

Table VIII.

TABLE VIII

PRODUCT-MOMENT COEFFICIENT OF CORRELATION OF DATA OBTAINED
FROM CORRELATING GRADE~-EQUIVALENT LEVELS OF STUDENTS
WITH READABILITY INDEX OF READING PARAGRAPHS

Average Readability
Grade Level Index
X Y XY X2 2

945 7.78 73,910 " 90,24 60’ 5284
2 LO%6 9.27 98.262. 112.36 85,9329
11,4 847 96.558 129.96 71,7409
12.5 9.22  115.558 156,25 85,0084
13.4 8.95  119.930 179,56 80,1025
VAV 9.69  139.536 207.36 93.8961
1504* ©9.89  152.306 237.16 97.8121
16.6% . 9,37 155,542 275.56 87,7969

zx=163,8 §Y=72.6L $XY=951.20/ SX=1388.46 <%= 662.8182
N=8
Tyy = 7558

¥ Extrapolated

This study was designed to test the experimental hypothesis that-
no significant difference exists between the coefficient of correlation

obtained in the original cross-validation of the Dale-Chall Readability
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Formula and the coefficient of correlation obtained by correlating the
readability index of a comprehension test with the reading-grade level
of certain students enrolled in general psychology at Oklahoma State
University who are able to answer three questions out of four on the
test of comprehension. The coefficient of correlation and the mathe-
matical derivation of this product-moment correlation have been
presented in Table VIII. A coefficient of .7558 was obtained. In
the study in which the Dale~Chall Formula was reported (1948), these
authors reported & coefficient of .90 in arriving at a cross-vali-
dation index.

To test significance of the difference between two r's requires
that the r's be converted into Fisher's z function (Garrett, 1958).
The formula for the .Standard Error of the difference between two z's

is

_ /
nDZ .- Sm En“z‘ / l + l

S. E -y = S
z S VAR N, -~ 3

1

vV B3

In the study under investigation Ny = 19, Ny = &, z; = 1.47, and

where S. E. =
7

and Ny and N, are the sizes of the two samples.

z5 = 1.00. From a conversion table it can be found that r's of .90
and .76 correspond to z's of 1,47 and 1.00, respectively, On sub-

stituting the data in the formula, it was found that

5 E"(1',47 - 1.00) :\//19_§ + 8_%
=,51 (to two decimels).
Dividing .47 (i. e., 1.47 - 1.00) by .51, a Critical Ratio of .92 is
obtained. A score of 2.08 i1s necessary to reach the .05 level of

significance. Since the Critical Ratic score of ,92 is well below the
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required significance score of 2.08, results from data in this study
demonstrate no significant difference. The null hypothesis cannot be
rejected. The null hypothesis is accepted. Based on the evidence from
this study, the cross—validation coefficlent of correlation obtained

by Dale and Chall (1948) and the cross-validation coefficient of
correlation obtained in this present study do not really differ except

by chance,

Summary

Ten sections of General Psychology at Oklahoma State University
were selected at random from the 35 sections available during the Fall
Semester, 1961, and Spring Semester, 1962, The 396 students in these

sections of general psychology were administered The Nelson-Denny

Reading Test and a Test of Comprehension constructed from general

psychology textbook materials. The population included with the study
was students enrolled in General Psychology drawn from six undgr-
graduate colleges and one graduate college. The two tests were admin-
istered two weeks apart for nine sections and three weeks apart for one
section.

The instrument used to measure reading achievement was The Nelson=-

Denny Reading Test, 1960 Revision. The 1939 form of this instrument

received favorable reviews in Buros' Fifth Mental Measurement Yearbook.

The coefficients reported in the manual for the 1960 revision were

.830 when correlated with the American Council on Education Test and

730 when correlated with the Co-operative English Test. These coef~-

ficients seemed to be adequate for consideration of this instrument as

a valid measure of reading-achievement level. The 1939 form had been
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used by Chall in preparing her cross-validation study, later reported
as one of the criteria in the Dale~Chall Readability Formula.

If the results obtained from this present study were to yield data
of value for fubure research and applicaticon in readability, it seemed
desirable that the criterion of comprehension be compared with studies
reported in literature. Lorge, Flesch, and Chall used a criterion of
75 per cent., Since an effort had been made to design this study simi~-
lar to Challis, a criterion of 75 per cent comprehension was also used.

Student reading-achievement levels were correlated with readabil-
ity predictions of the passages in the Test of Comprehension. Grade-

equivalent groups were determined by The Nelson-Denny Reading Test.

The inclusion of a grade-equivalent above the criterion of 75 per cent
was based on 75 per cent of the students within that grade-equivalent
group being able to answer three or four questions correctly on a par-
ticular passage. When the readability index of the Comprehension Test
was correlated with the reading-achievement level of students partici-
pating in this study, a coefficient of correlation of .7558 was obtained.
When the coefficient obtained by Dale and Chall in their original cross-
validation study was compared for significance to the coefficient obtained
in this study, no significant difference existed. Results from data
obtained in this present research reveal that when the Dale-Chall
Readability Formula is used to evaluate general psychology textbook
material used at Oklahoma State University, no significant:difference
exists between the coefficient obtained when the original ecross-valida-
tion study was reported and the coefficient obtained for this present

study.



CHAPTER V
SUMMARY AND CONCLUSIONS
General Summary of the Investigation

This investigation examined the validity of the Dale-Chall Read-
ability Formula when this formula was used to predict reading-grade
level difficulty of generalvpsychology textbook material used at Ckla~
homa State University. The null hypothesis that no difference existed
between the coefficient of correlation obtained in the original cross-
validation of the Dale-Chall Readability Formuia and the coefficient of
correlation obtained from data within this present study was tested.
Students enrolled in ten randomly selected sections of General Psy-
chology, five in the Fall Semester, 1961, and five in the Spring
Semester, 1962, were included in the sample population. Data from 396
students were included in this present study. A reading tést, The

Nelson-Denny Reading Test, 1960 Revision, and a Test of Comprehension

of generél psychology textbook material were administered to each
student participating in this study. No less than 14 days nbr more
than 21 days separated the administration of the reading test and

the administration of the Test of Comprehension.
Summary of Test of Comprehension

The Test of Comprehension used to measure comprehension level of

each student consisted of 12 passages and 48 questions. Each of the
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12 passages was followed by four multiple-~choice questions. The instru-
ment used to measure comprehension level was constructed for use in this
present study., Item analysis for each separate question used in the
Completed Test of Comprehension produced item-validity Iindex sceres
ranging from .21 to .87, which were above the minimum index criterion
for item analysis (Garrett, 1959).

The split-half technique for determining reliability was used.
The odd-even split obtained a ccefficient of correlation of .7256.
Correcticn of this Pierson r by use of the Spearman-Brown Prophecy
Fprmula revealed a coefficient of .8409. An r of .8409 denotes high
to very high relaticnship (Garrett, 1958). Even though no appropriate
criterion was availablé for correlation with the instrument used in
this research, it has been shown statistically that the Test of Compre-
hension meets regquirements of test construction and, to the extent that
it measures what it purports to measure (student comprehension of certain
passages taken from the texibook used in general psychology at Oklahoma
State University), is a valid instrument and supports assumption three

made in Chapter I.
Summary of the Reading Test

The reading test, The Nelson-Denny Reading Test, 1960 Revision,

is a revised form of the eriginal 1939 form. Reviews by Traxler (1940)
and Held (1939) show that the 1939 form had a validity index which
compared faverably with other reading tests of that time. The author
of the 1960 revision reported validity coefficients of .830 and .730,
beth high enough to denote high relationship with other tests measuring

similar skills. This reading test repcorted norms identifiable as grade
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levels. The data reported here substantiate the use of The Nelson-

Denny Reading Test, 1960 Revision, as an adequate criterion to measute

reading~-achievement level and support assumptions one and two made in

Chapter I.
Summary of Results

The reading test separated the 396 students used in this study
into 10 grade-equivalent groups, grade 7.0 through grade 16 and
higher. Grade-equivalent groups from grade 9.0 through grade 16
and higher were investigated for comprehension level of each passage
of the Test of Comprehension. Correlating the readability index of
each passage with the reading-grade level of the grade-equivalent
group in which 75 per cent of each group were able to answer three or
four questions correctly obtained a coefficient of correlation ef
.7558. A coefficient of .7558 dénotes high to very high relaticnship.
When the null hypothesis was tested, a Critical Ratio Score of
292 ﬁas obtained. This score was well below the score of 2.08 required
for .05 level of significance, The null hypothesis cannot be rejected.

No significant difference exists between the two coefficients.
Concluding Statement

The results of this study have been presented as an attempt to
aid in the evaluation of readability of general psychology textbook
material., No previous studies were found in the literature in which
general psychology had been tested. Further investigations that have
similar statistical designs as the method used in this investigation

and obtaining coefficients that compare favorably with the coefficient
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found in this present study will need to be completed before the reader
can place too high level of confidence in the use of the Dale-Chall
Readability Formula as a grade-level predictor when evaluating general
psychology textbook material. Any general conclusions drawn beyond the

scope of this present study would be premature and not statistically

sound.
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TO DETERMINE ITEM ANALYSIS
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TEST OF COMPREHENSION

Directions to students: This is a test to determine how well you are
able to read selected passages and answer questions that are asked
about the passages,

There are twelve reading passages in this test., Read a selection
through completely, then answer the questions following it. When

you. have completed one passage, go to the next. Keep working until
you have completed all twelve passages or until you are told to stop.
You may look back at the material you have read, if you wish, in
order to answer the questions correctly, but do not puzzle too long
over any one question. Pass on to the next after & reasonable effort.

Mark all answers on the answer sheet.

72



73

PASSAGE ONE

?

Tt is often said that man has five sensess; sight, hearing, smell,
taste, and touch. These five, however, are only the obvious ones
we know we have from everyday experience. In addition, there are
several more that have been discovered by examining the organs of the
bedy amd by experimenting with their function, The fifth of the com=
mon five is a skin touch, There are also sense organs in the muscles,
tendons, and joints that afford a feeling of pressure within:therbody.
These organs are called kinesthetic receptors; ard the sense they
serve is kinesthesis. There are also, finally, other sense organs
in the head associated with the hearing apparatus. These are called
vestibular receptors; they respond to the force of gravity and to
rotation of the head., They are the key sense organs in our sense of
balance. The real count then is something like ten senses, rather
than five. Some of these can be further subdivided into other senses.

The sensitive elements of each sense organ are called receptors.
A receptor is a cell that is specialized to respond to relatively
small changes of a particular kind of energy. Some receptors, those
for sight and smell, for example, are really nerve cells that migrated
out from the brain and became specialized for their particular func-
tieon.

Each of these responds primarily to a particular kind of physical
energy. Smell and taste are chemical senses, for they respond to
chemical energy.

1. This passage is concerned with explaining the:
a, common five senses.
b. ten senses.
Co Sense organs.
ds kinesthetic receptors.
2o Vestibular receptors respond tos
a, electromagnetic energy.
b. chemical energy.
c, force of gravity.
do. themmal energy.
3« The sense organs in the muscles, tendons, and joints are known as:
2, vestibular receptors.
b. kinesthetic receptors.
€o unspecialized receptors.
ds none of these. ' ,
L. The number of senses whose receptors are associated with skin
cells ares

a. oOhe,
be twoe
c. three,
d. four,

(Go on to next page)
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5. Balance is maintained through the:
a., vestibular receptors.
b. kinesthetic receptors,
ce. ten senses. v
d. skin cells. :

6. It is now believed that the number of senses in the human body is:
a. five. v -
b. ten.
c. something like ten,
d. more than ten.

7. The nerve cells that migrated from the brain and become special-

ized are:s
a. sight and smell.
bg pain@

c. taste.
de. hearing.
8. There are mechanical senses.

a. tens
b. fours.
Ce tWOa
d. five.

PASSAGE TWO

The inner ear is by far the most complicated of the three major
parts of the ear. It consists of two kinds of sense organs,; one
concerned in the sense of balance, and the other in hearing. The
organs for balance are called the westibular sense organs and will be
discussed later in this chapter. Because the structure for hearing
is spiraled like a snail, it is called the cochlea, meaning snail
shell. The cochlea has three different ducts or canals spiraling
around together, separated from each other by membranes. Each duct
is filled with fluid. Sound vibrations enter them from the ossicles
- of the middle ear through a membrane known as the oval window, located
at the end of the vestibular canal, but too small to show in a draw=-
ing. Thus when a sound wave moves the ossicles back and forth, this
movement is transmitted to the fluid of the cochlea.

The important event that takes place in the cochlea is the
stimulation of nerve cells == called hair cells because they have hairs
on their ends =~ located in the organ of Cortl on the basilar membrane
separating two of the canals. Pressure changes of the fluid in the
canals stimulate these hair cells, causing nerve impulses to be
generated and to be conducted through the auditory nerve to the brain.

The basilar membrane beneath the hair cells varies in width from
one end of the cochlea to the other, and its width correlates with
the frequencies of sounds to which the hair cells are most sensitive.
It is narrowest at the end toward the oval window and becomes pro-
gressively wider toward the other end.

9. This passage is most concerned with explainings:
a. sound vibrations.
b, stimulation of nerve cells.
c. the structure of the cochlea.
d. the inner ear.

(Go on to next page)
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10. The most complicated part of the ear is thes
a. outer ear,
b. 1inner ear.
¢c. middle ear.
de. area between the middle ear and the inner ear.
11. The vestibular sense organs are:
a. the organs used for hearing.
b. contained in a bony structure.
ces contained in a spiral structure.
d. the organs of balance.
12, The cochlea has three different ducts or canals spiraling around
together, separated bys -
a., bones,
b fluid.
c. membranes.
d. nerve endings.
13, TWhen a sound wave moves the ossicles back and forth:
a. this movement is transmitted to the fluid of the cochlea.
b. this movement is transmitted to wax in the middle ear,
c. the cochlea stimulates the fluid within it.
de the cochlea is sensatized, .
1h. Nerve impulses are generated when:
a, sound strikes the outer ear,
b. a change of pressure in the fluid of the canal occurs.
Ce both a and b occur.
d. neither a nor b occur.
15. The most important event that takes place in the oochlea is:
a, the stimulation of nerve cells.
b, a change of fluid pressure,
ce generation of auditory soundse.
de the brain receives a nerve impulse.
16, The membrane beneath the hair cells that vary in width from one
end of the cochlea to the other is known as:
a. the vestibular sense organ,
be. the basilar membrane.
¢. the ossicles membrane.
d. the oval window.

PASSAGE THREE

Women have a reputation for their ability to talk, and they
deserve it. Girls, on the average, learn to talk at an earlier age
than boys do. Later, when they can take intelligence tests, they
do better on all tests involving the use of language. Thus, they are
superior to men in verbal abilities. Closely related to this is the
fact that they generally do better on items involving social relations.

Girls are also better on two other related kinds of abilities:
perceiving details quickly and accurately and msking quick, accurate
manual movements. This may account, in part; for the fact that most
women are employed in business and industrial work in clerical and
secretarial jobs and also for the good record they made during the
Second World War in many kinds of industrial jobs. Women also seem to
have better immediate memories than men. You will recall that the
Stanford-Binet has a series of numbers or words. On the average, women

are better in these items than are men.
. (Go on to next paze)
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On the Stanford-Binet test, boys surpass girls on the items that

Correlated with

this is the fact that they do better on tasks involving the percep-
tion of spatial relationships, the comprehension of mechanical teols

and machines, and mathematical ability.

with numbers and in numerical-reasoning tasks.
We see, then, that men and women differ significantly in certain
specific abilities. These conclusions; reached from careful
of tests of ability, fit in pretty well with popular conceptions of
the difference in ability between men and women.

17.

18.

19,

20,

21,

220

23.

2l .

This passage is concerned primarily with:

as
b.

Co
de

a@
b.
CO
d.

women's ability to talk.

Boys are better in working

analysis

the fact that women score higher on some items of the

Stanford-Binet test than do men.

pointing out that men and women differ in certain abilities.
the fact that girls perceive details quickly and accurately.
On the Stanford-Binet test, boys surpass girls in:

items that involve spatial tasks.
items that involve numerical tasks.
items that involve mechanical tasks.
all the above items.

Boys do better than girls on tasks that:

ae
b.
Co
de

involve spatial relationships.
involve accurate manual movements.
involve verbal abilities.

involve social relationships.

On tasks that require immediate memory:

ae
b,
CO
d.

boys do better than girls.
girls do better than boys.
there is no difference between boys and girls. :
it has not been determined whether boys or girls do

better,

When girls take intelligence tests, they do better than boys
on tests involving:

a.
b.
Co
d.

spatial tasks.
mathematical ability.
numerical reasoning.
the use of language.

Girls surpass boys in:

a@
b,
Ce
d.

Girls, being better than boys in perceiving details

comprehension of mechanical tools and machines.
mathematical ability.

perceiving details quickly and accurately.
mechanical tasks.

quickly and

accurately and making quick accurate movements, are able to
f£i11 successfully such Jjobs as:

3o
bo
Co
de

clerical tasks.
mechanical tasks.
mathematical tasks.
spatial tasks.

The passage leaves little doubt that:

=1

bt

Ce
e

boys are better than girls in all tasks.

boys are better than girls in some tasks,
boys are inferior to girls in all tasks.

there is no measurable difference between boys and girls in
any task. (Go on to next page)
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PASSAGE FOUR

The maze has long been a favorite instrument of psychologists
for studying the learning process. A maze is any apparatus consist-
ing of a series of paths and choice points between a starting position
and the goal box or outlet. Magzes for animals usually consist of
‘alleys arranged in a pattern of Ys or Ts through which the animal
swims, walks, Or Truns.
unique feature. It provides the opportunlty to study serial learning;
that is, learning a whole series of responses, not just one, leading
up to a goal. This raises some interesting questions and throws some
light on the processes involved in problem solving., Otherwise, the
maze requires instrumental learnipg just as a Skinner box does, but it
also entails perceptual learning. Thus the maze combines serial learn-
ing with two varieties of learning we have already studied. By
analyzing the processes concerned in maze learning, we gain some under-
standing of the mechanisms of complex trial-and=error learning such
as are involved in human thinking and problem solving.

The simplest possible way in which the learning of a maze might
take place is that each response at a choice point (a left turn or a
right turn) might become associated with the response just preceding
its

25. This passage is concerned with explaining:
a. animal ways.
b. - learning theory,
Ce instrumental learning.
de. mazes.
26, The unique feature provided by the maze is:
a.. the opportunity to study animal learning.
b. the opportunity to watch animals run, swim, or walk,
c. the opportunity to study instrumental 1earn1ng°
d. the omportunity to study serial learning.
27. Mages usually consist of alleys arranged in a pattern of:

a. Ts
b. Is
co Vs

de a or b, ,
28. Berial learning is:
2. Jlearning a response.
be. learning a response after the 1n1t1al response,
c. Jlearning three responses.
d. learning a series of responses.
29. The maze combines types of learning.

a. two
be three
c. four
d. five

30. Any appartus consisting of a series of paths and choice points
between a starting position and a goal or outlet is:
a. a maze
b, a Skinner box,
c. a device 1o measure learning.

d. none of these.
(Go on to next page)
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31. Maze learning involves a response being associated with:
a. the response just preceding it.
b. the two responses preceding it.
co the three responses preceding it.
d. none of these.
32. Psychologists consider the mage a favorite for
studying the learning process. ’
a. device
b. mechanism
Ce Iinstrument
d. box

PASSAGE FIVE

Groups of which we are members influence our behavior in various
ways, but probably the strongest and most pervasive of the ways are
group norms. A norm, as the term implies, is a standard of behavior,
but it is more than that. To understand exactly what it is we must
refer again to the concepts of role and status.

A role is the behavior expected of us in a particular status,.
The accent should now be placed on the word "expected." A group can
expect certain behavior from us because it confers its disapproval on
us if we do not do what is expected. 8ince most of us acquire a need
for social approval, and hence do not wish to incur disapproval, we do
what is expected of us. In a word, we conform to our group's expec~
tations.

Group norms seem to emerge, like statuses and social structure,
wherever a group is formed. A group exists whenever there is any
interaction between individuals, By interaction we mean any conver-
sation, exchange of goods and services, or any joint efforts which
could tend to cast group memlers into any kind of status. The longer
people interact, and the more they interact, the more they tend to
adopt common ways of interpreting the world and common standards for
the behavior of each group member.. In other words, group norms to
which individuals feel a pressure to conform develop whenever there
is any kind of continued interaction among people.

33. A standard of behavior is:
a. a mean,
bs a norm.
C. an average,
d. a median. :
3, Before a group can exist there first must be:
a. interest of the individuals.
b. conformity by some of the individuals.
c. interaction between individuals.
d. common behavior. :
35. The expected behavior of a person in a particular status is
known asz
a. 7role.
b. conformity to group standards.
c. emerging leadership,
d. seeking status. (Go on to next page)
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36. Group norms develop only when there is:
a. conversation.
b. dinteraction between individuals.
C.  common interpretation in communication.
d.. continued interaction among people.

37- A group can expect certain behavior from its members becauses:
a. 1t shows disapproval when members ‘disobey rules.
be it sets up norms for the groupo
c. 1t rewards the group. ‘

d. none of these.
38. A need for social approval for most of us iss
' a.. acquired.
b, inherited,
ce determined by parents.
d. determined by teachers,
39. Group norms:
a. are determined by society.
be are determined by group leaders.
Ce emerge.
d. none of these.

LlO. Because we wish to be liked by our groups
a. we conform to our group's expectations.
be we interact between individuals.

C. We exchange goods or services,
d. we propose new types of behavior.

PASSAGE SIX

From psychological studies of the nervous system and of bodily
changes in emotion, we know that the changes that occur are initiated
by a part of the nervous system called the autconomic system. The
changes are therefore called autonomic changes.

The autonomic system consists of many nerves leading from the
brain and spinal column out to the various organs of the body,
including particularly the blood vessels serving both the interior
and exterior muscles. The autonomic system has two parts which usually
work in opposition to each other. One part, the sympathetic system,
increases the heart rate and blood pressure and distributes blood to
the exterior muscles. It is this part that comes into play when we
become emotional--or at least when we become fearful or angry. The
other part of the system is called the parasymapathetic system. It
tends to be active when we are calm and relaxed. It does many things
that, taken together, build up and conserve the body's stores of
energy. For example, it decreases the heart rate, reduces blood
pressure, arnd diverts blood to the digestive tract.

When the sympathetic part of the autonomic system steps up its
discharges, as it does in emotion, it produces several symptoms that
are worth noting. One set of symptoms concerns the circulation of
blood. The blood vessels serving the stomach, intestines, and inter-
ior of the body tend to contract in emotion, while those serving the
exterior muscles of the trunk and limbs tend to become larger. In
"this way, blood is diverted from digestive functions to muscular

(Go on to next page)
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functions,and the body is thus prepared for action that may involve
great muscular activity. At the same time, nervous impulses to the
heart make it beat harder and faster; which means that the blood
pressure goes up and the pulse rate is quickened. Ihus more blood is
pumped through the circulatory system to the muscles.

Besides producing changes in circulation, the sympathetic system
produces several other bodily changes in emotion.., Perhaps, when you
have been afraid, you have felt some of them yourself., One is a
change of breathing.

41. This passage is involved with explaining the function of the:
a. central nervous system,
b. autonomic nervous. system.
ce sympathetic nervous system.
d. parasympathetic nervous system.
2. Bodily changes occurrlng ‘during emotional reactions are initiated
by the:
a. central nervous system.
" be autonomic nervous system.
¢, endocrine glands.
‘ d. spinal column.
L43. The nervous system(s) responsible for increased heart rate is:
a. the sympathetic system.
“b. parasympathetic system.
c. the central nervous system.
d. both a and b,
L. The nervous system(s) responsible for build up and conservation
of the body's stores of energy is thes
a. parasympathetic system.
b. . sympathetic system.
c. central nervous system.
‘de both b and c. ‘
LS. The nervous system(s) in charge of body functions when the body
is at rest is ths:
a. sympathetic system,
b.  parasympathetic system.
¢, central nervous system.
d. none of these.
Lé. A symptom of the sympathetic system iss
a. reduced blood pressure.
be decreased heart rate.
ce. decrease in size of exterior muscles.
d. contraction of blood vessels in the stomach,
L47. When the sympathetic part of the autonomic nervous system steps
‘ up its discharges, it:
as causes an increase in blood pressure.
b. causes more blood to flow to the stomach.
c. causes less blood to be pumped to the muscles,
dq all of above.

(Go on to next page)
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L8. The nervous system consisting of two opposing parts is:
a. the autonomic nervous system.
b. the central nervous system.
cs, the sympathetic nervous system.
d. the parasympathetic nervous system.

PASSAGE SEVEN

In order to understand physiological drives we should know the
meaning of a concept called homeostasis. This is the tendency of the
body to maintain a balance among internal physiological conditions,
Such a balance is essential for the individual'!s survival. Body tem-
perature must not get too high or too low. Blood pressure must not
rise or fall beyond certain limits. The blood must not get to acidic
or alkaline; it must not contain too much carbon dioxide; it must not
become too concentrated; it must have a certain amount of sugar in it.
If these limits are exceeded, the individual becomes. sick and he may
die. Physiologists have discovered that many homeostatic mechanisms
are involved in keeping conditions within normal limits. Consider;
for example, the control of body temperature. Normal body temperature
usually stays near that point because the body can cool or heat itself.
If a person's body temperature tends to get too high, he perspires and
the resultant evaporation of liquid cools the bedy. If his temper-
ature threatens to fall, he shivers and steps up his metabolism.
Shivering burns the body's fuel faster and thus generates extra heat.
In addition, many animals can insulate themselves against heat loss
by fluffing their fur and creating a dead-air space around their skin.
All that is left of this mechanism in human beings, however, is the
goose pimples one gets when he is too cold,

Physiological mechanisms take care of many of the problems of
maintaining a homeogtatic balance, but the body also makes use of
regulatory behavior-=behavior that has the effect of regulating inter-
nal physiclogical conditions==to maintain or restore the balance,

Such regulatory behavior is behavior that is instrumental in satisfy-
ing physiological needs. When the body becomes depleted of water or
food, for example, it cannot maintain a balance by calling on its
physiological mechanisms. Rather it must obtain more water and food
from the outside. It does this through motivated behavior that normal-
ly succeeds in procuring more water and food; after that, the homec-
static balance is restored. The important point, then, is that
physiological mechanism for maintaining homeostatic balance within

the body.

Lh9. This passage is concerned with the explanation ofs
a, physiological needs.
be dinternal physioclogical conditions.
c. balance among internal physical conditions.
d. metabclism.

(Go on to next page)
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50. VWhen the limits of blocd sugar are exceeded, the person:
a. becomes sick,
b. has excess energy.
¢, stores unused energy.
d. 1is short of energy.

51, Homeostasis may best be explained as:
a. control of body temperature.
b. the tendency of the body to maintain a balance among
internal physiological conditions.
¢. physidlogical mechanisms to take care of the problems of
depleticn of foed and water.
d. motivated behavior.

52. Physiological mechanisms take care of the problems of maintaining:
a, motivated behavior.
b. homeostatic balance,
¢. individual survival,
d. both b and c.

53. Regulatory behavior is:

a, not motivated by a desire to be comfortable,
b. instrumental in satisfying physiological needs.
c. instrumental in satisfying psychological needs.
d., instrumental in satisfying emotional needs.
54. Cooling takes place when:
a. a body perspires. ¢c. a body shivers,
b. perspiration evaporates. d. body fuels burn faster.

55. Insulation against heat loss is accomplished by:
a. burrowing in the ground by animals., c¢. fluffing hair,

b. insulating nests. d. all of these.
56. Body fuels are burned faster when a person:

a. shivers, c.. rests.

b. perspires, d. none of these.

PASSAGE EIGHT

For a long time it was thought that neurosis and psychosis were
two completely different kinds of disorders. *“Once a neurotic, never
a psychotic" was almost an' axiom. By this, it was meant that neurosis
and psychosis were such different reactions that they could not develop
in the same person. Today we are not so sure about this. Certainly
many patients encountered in c¢linical practice are difficult to class~-
ify and appear to be somewhere in between.

In principle, however, we can make a distinction., Whereas the
neurotic individual is characterized by anxiety or strenuous defense
against anxiety, the psychotic individual is typically one who has
lost considerable contact with reality. He mdy simply withdraw and

(Go on to next page)
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fail to respond to things going on around him. Or he may be so
excited or depressed that his reactions are quite inappropriate to
circumstances. In many instances, his thought processes may be
seriously disturbed by delusions and hallucinations. In any case, he
tends to live in a world of his own rather than in the real world
around him, For this reason, psychosis is more sever than neurosis,
and the psychotic person is more likely to require hospitalization
and protective care. Most of the inmates of our mental hospitals,
particularly those who stdy a long time, are psychotic, not neurotic,
individuals, o
Psychotic reactions are classified into two categories: func-
tional and organic. The functional psychoses are generally considered
psychological in origing though some of the data on the inheritance of
functional psychoses raise doubts about this. The organic psychoses
are those known to be caused by organic agents, such as the syphilis
germ, degenerative changes in old age, alcoholism, and the like. As
psychologists, we have a greater interest in the functional psychoses.
These may be described under three main headings: affective reaction;
paranoid reactions, and schizophrenic reactions.

57. Functional psychoses may be described by all of the following
items excepts
a. affective reaction.
b. schizophrenic reaction.
¢. schismatic reaction.
d. paranoid reaction.
58, PFunctimal psychoses are generally considered to be
in origin.
a. psychological.
b, physiological,
ce. neurological,
d. none of these,.
59. An organic agent that is known to cause psychoses is:
a. paranoia.
be maniece
ce. alcoholic.
d. schizophrenic, _
60. According to the passage, the individual who is characterized
by anxiety may be considered:
a, psychotic,
b. hebephrenic,
c. catatonic.
d. neurotic.
61. The individual who withdraws and fails to respond to things
going on around him may be characterized ass
as. depressed.
b. psychotic.
c. neurotic.
d. axiomatic.
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62. When one compares psychosis with neurosis, psychosis iss

ae. not as severe.

b. nearly as severe,

C. mMOTYe severe.

d. about the same severity.
63. It is now known that:

as neurosis and psychosis are two different kinds of disorders.

* b. neurosis and psychoslis are the same kind of disorders.
¢. neurosis and psychosis may be two different kinds of
disorders. o

d. neurosis and psychosis may appear to be in the same person.
6L. Psychotic reactions may be classified as:

a. organic,

b. inorganic.

c. functional,

d. both a and c.

PASSAGE NINE

A photograph of the human brain is more a picture of the cerebral
cortex than of anything else, because the cortex incloses almost all
the forebrain and midbrain, The cortex, as the picture shows, is like
a rumpled piece of cloth that has many ridges and valleys. Anatomists
call one of these ridges a gyrus (plural, gyri); a valley or crevice
is somethimes called a sulcus (plural, sulci) and sometimes a fissure.

The large sulci or fissures can be used to mark off the cerebral
cortex. Along the midline dividing the brain into two symmetrical
halves, called cerebral hemispheres, is the longitudianl fissure. TRun-
ning from this fissure across the top and down the sides of the two
hemispheres is the central sulcus. All the cortex in front of this
fissure is called the frontal lobe, and this lobe may be considered
the expressive part of the brain because it contains motor centers for
controlling movements and actions. The cortex behind the central
sulcus has been called the receptive part of the cortex, because it
contains the centers at which incoming sensory impulses arrive. (There
are certain exceptions to these statements, but they serve as a reason-
ably good way of dividing the functions of the cerebral cortex).
Finally, along the side of each hemisphere is a crevice known as the
lateral sulcus. The cortex below it and to the side of it makes up
the temporal lobe. There are still two other lobes of the cerebral
cortex, making four lobes in all, that are not set off by any major
fissures. There are the parietal lobe and occipital lobe, The
parietal lobe lies immediately behind the central sulcus, and the
occipital lobe is the cortex lying under the back of the skull., The
functions of these various lobes will be described in the next chapter.
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This passage is concerned with explaining:

a. a photograph. :

b.. the cerebral cortex.

c. the fissures of the brain.

d. the sulci of the brain.

There are lobes in the cerebral cortex.

a. six
b. eight
c. two
d. four

The parietal lobe lies:

a., below the temporal lobe,

b. below the occipital lobe.

¢cs 1in front of the frontal lobe.

d. behind the frontal lobe.

The expressive part of the brain is found in:

a. the frontal lobe.

b. the parietal lobe.

ce the occipital lobe,

d. the temporal lobe,

The receptive part of the cortex is found in the:
a. frontal lobe.

b. parietal lobe.

c. occiptial lobe.

d. temporal lobe.

The cerebral hemispheres are divided by:

a. the central sulcus.

bs the lateral sulcus.

c. the longitudinal fissures.

d. the major fissure.

The name give to the ridges of the cerebral cortex is:
a. gyri.

be. sulcuse

c. fissure.

d. lobe.

The lobe in front of the central sulcus is known as:
a, the parietal lobe.

b. the occipital lobe.

cs Tthe frontal lobe.

d. the temporal lobe.

(Go on to next page)
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PASSAGE TEN

There is one kind of feeble-mindedness which is inherited and is
known to be due to a defect in the internal enviromment. This is
phenylpyruvic oligophrenia. It is relatively rare, but its genetic
mechanism is reasonably clear. It seems to be caused by a single
defective gene which is responsible for an enzyme necessary to utilize
phenylpyruvic acid. This acid is a product in the brain!s burning of
fuel. Ordinarily it is disposed of by a chemical reaction controlled
by a specific engyme. If this reaction is blocked and the acid
accumulates in the braing; the result is that the individual is feeble-
minded. The diagnostic sign of such feeble-~mindedness is excretion
of phenylpyruvic acid, for some accumulated acid finds its way to the
kidney, and individual who excrete it are without exception feeble=
minded.

The internal enviromment is also clearly involved in another type
of feeble-=mindedness, cretinism, In this case, the deficiency is in
the thyroid hormone. As we have already pointed out the thyroid
hormone regulates the rate of metabolism-=the utilization of energy--
and when it is deficient the brain and other tissues of the body can-
not grow or function normally. The child suffering this deficiency
becomes a cretin--a feeble minded dwarf with a potbelly and thick,
rough skin. Fortunately, we are able to recognize this disease reason-
ably early and to administer thyroid hormones to alleviate it. Some
of the effects of thyroid deficiency on brain function are probably
irreversible, especially if the deficiency is severe, but hormone
therapy helps the cretin to develop more normally and to have more
nearly normal intelligence than he would otherwise. Thyroid defic-
iency can develop in adults as well as in children. Then it is called
myxedema. '

73s In feeble-mindedness caused by phenylpyruvic oligophrenia the
' diagnostic sign is:

a. large head.

b. acid in urine.

¢cs a small head,

d, short stubby fingers.
7lie Phenylpyruvic oligophrenia is caused by:

a. heredity. '

bes indigenous defects.

co a defect in the internal enviromment.
_ d. a defect in the external enviromment.
75« Phenylpyruvic oligophrenia is:

de CONMON,

b. found often.

c. relatively common,

d. relatively rare,
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76, Cretinism is caused by:
' a, a deficiency in the pituitary hormones.
b. a deficiency in the thyroid hormone.
ce a deficiency in the adrenal hormones.
d. a deficiency in the gonadatropic hormones.
77« A cretin is a feeble=-minded:
a, glant.
b, person of above average height.
c. person of average height.
d. dwarf,
78. Treatment of the cretin by hormone therapy:
a, helps the cretin have nearly normal intelligence,
b, helps the cretin have average intelligence.
c. helps the cretin have above average intelligence.
de does not help the cretin,
79. The thyroid hormone:
a» regulates the rate of metabolism.
b. regulates the rate of growth.
c. regulates the age at which puberty starts.
d. regulates the rate of learning,
80, When a thyroid deficiency develops in adults it is called:
-+ ¢ noxemae
b. eczema.
C. myxedema.,
de cretinism.

PASSAGE ELEVEN

Also of aid in understanding individual persons is the concept
of syndrome. This term refers to a pattern of causes and symptoms of
disease. In the field of personality it means a pattern of causes
and characteristics of the personality, Although each individual's
personality is unique,; a person may display a syndrome which is sim=
ilar in many respects to the pattern of characteristics found in other
individuals.

Several personality syndromes have been described and measured.
In fact, one purpose of some personality tests is to detect such syn-
dromes. For example, a hypochondriacal syndrome, which may consist
of many specific characteristics, is one of abnormal concern over
bodily health. A psychasthenic syndrome is characterized by excessive
doubt, compulsions, obsessions and unreasonable fears. Another syn-
drome, called the authoritarian personality, is marked by highly con-
ventional behayior, desire for power, hostility, prejudice, and
intolerance. This kind of personality pattern appears to have its
cause in rejection or excessive domination of a child by his parents,

Our use of the concept of syndrome does not imply, as it might
seem to, the classification of people into types, which we criticized
earlier in this chapter., Not everyone has a personality syndrome,
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and hence syndromes cannot be used to classify people., The idea of

the syndrome is that some personality characteristics tend to be highly
correlated and thus are similar to those of other individuals. If we
are aware of a syndrome, when it exists, we have a better over-all
understanding of a person than we would otherwise have.

8le This passage is most concerned with explaining:
a. the meaning of personality.
b. the classification of personality into types.
c. the concept of syndrome.
d. the hypochondriacal syndrome.
82. According to the passage:
a, everyone has a personality syndrome.
b. most everyone has a personality syndrome,
c. not everyone has a personality syndrome.
d. few have personality syndromes,
83, We have a better understanding of a person when wes
a., are aware of a syndrome,
b. can classify him into personality types.
ce can recognize his uniqueness.
d. understand his personality type.
8L The idea of the syndrome is that some personality characteristics
tends
a, to be negatively correlated..
b. to be highly negatively correlated.
¢, to be highly correlated.
d. to show no correlation.
85. The concept of syndrome refers to:
a, similar traits of individuals,
b. classification of people into types.
c. the etiology of disease.
d. a pattern of causes and characteristics,
" B86. A person may display a syndrome which is the pattern
of characteristics found in other individuals.
a. exactly like
b, nearly like
c. completely opposite
d. similar to
87. The syndrome characterized by excessive doubt is known asz
2, psychasthenic,
b. authoritarian,
ts Strauss
d. hypochondriacal.
88. The syndrome concerned with health is known as:
a, psychasthenic.’
b. authoritarian.
ce. Strauss.
d. hypochondriacal.
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PASSAGE TWELVE

Almost every organ of the body has some connection with behavior
to the extent that its function is required for the well-being of the
individual., Some organs, however, are directly involved in ¥esponding
to a stimulus. These organs are the sense organs, the nervous system,
and the effectors. Sometimes these three parts of the stimulus-
response mechanism are referred to respectively as the receptors,
adjustors, and effectors., Effectors are of two general types: the
muscles and the glands. As indicated elsewhere, the effector glands
are of two kindss the exocrine or duct glands such as the salivary
glands, which empty their secretions into cavities of the body, and
the endocrine or ductless glands, such as the thyroid gland, which
empty their secretions into the blood stream. The endocrine glands
are the glands of greatest interest to use because they have widespread
effects on behavior.

Not all, though nearly all, of the endocrine glands have nervous
connections. Hence not all are effectors. Apart, however, from
whether or not they are effectors, their secretions circulating in
the blood stream can affect, by stimulation or inhibition, the func=
tioning of other glands. Their secretions can also affect, as we
- shall see shortly, the activities of many other tissues, including
particularly the nervous system and the muscles. They consequently
provide a kind of internal environmment for the various organs of the
body. Internal enviromment refers to all those chemical, temperature,
and stimulus conditions with the body that form an environment for its
organs, just as the atomosphere and the external world of stimuli
constitute the external environment of the organism.

89. This passage is concerned with explaining:
a, oOrgans.
b. the nervous system.
Ces behavior,
de glands.
90. Type (s) of effectors ares
a. muscless. '
b. glands.
Co neither a nor b.
d. both a and b. ‘
91. The stimulus-response mechanisms are referred to ass
' a. - receptors.
b. effectors.
ce adjustors.
d. all of these,
92. The organs that empty their secretions into cavities of the .
body are:
a. exocrine glands.
b, duct glands.
ce. endocrine glands,
d, either a or be.
{ Go on to next page)
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The thyroid gland is:

2. an exocrine glamd.

be a duct gland.

c. an endocrine gland.

d. none of these.

Glands of greatest interest because of effects on behavior are:
a. exocrine glands,

b. duct glands.

¢. endocrine glands.

c. all of the above.

Glands providing an internal environment for the various organs
of the body are:

a. exocrine glands.

bes duct glands,

¢« endocrine glands,

d. none of these, ‘

According to the passage, some organs in
behavior:

a. are little involved.:

b. are equally involved.

c. more involved.

d. involved completely.

(End of test)
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TEST OF COMPREHENSION

Directions to students: This is a test to determine how well you are
able to read selected passages and answer questions that are asked
about the passages.

There are twelve reading passages in this test. Read a selection
through completely, then answer the questions following it. When

you have completed one passage, go to the next. Keep working until
you have completed all twelve passages or until you are told to stop.
You may look back at the material you have read, if you wish, in
order to answer the questions correctly, but do not puzzle too long
over any one question. Pass on to the next after a reasonable effort.

Mark all answers on the answer sheet,
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PASSAGE ONE

It is often said that man has five senses: sight, hearing, smell,
taste, and touch. These five, however, are only the obvious ones
we know we have from everyday experience., In addition, there are
several more that have been discovered by examining the organs of the
body and by experimenting with their function. The fifth of the com=
mon five is a skin touch, There are also sense organs in the muscles,
tendons, ard joints that afford a feeling of pressure within the body.
These organs are called kinesthetic receptors, and the sense they
serve is kinesthesis. There are also, finally, other sense organs
in the head associated with the hearing apparatus. These are called
vestibular receptors; they respond to the force of gravity and to
rotation of the head. They are the key sense organs in our sense of
balance., The real count then is something like ten senses, rather
than five, -Some of these can be further subdivided into other senses.

The sensitive elements of each sense organ are called receptors,
A receptor is a cell that is specialized to respond to relatively
small changes of a particular kind of energy. Some receptors, those
for sight and smell, for example, are really nerve cells that migrated
out from the brain and became specialized for their particular func-
tion.

Bach of these responds primarily to a particular kind of physical
energy. omell and teste are chemical senses, for they respond to
chemical energy. Five senses--touch, pain, kinesthesis, the ves-
tibular sense, and hearing--are mechanical senses, for some kind of
mechanical energy is required to activate them, The pain sense; howe
ever, may also be stimulated by extremes of chemical and thermal
energy. The remaining sense, sight, responds to electromagnetic
energy.

l., It is now believed that the number of senses in the human

body is:
a, five.
be ten.

c. something like ten.
d. more than ten,
2., DBalance is maintained throught the:
a. vestibular receptorse.
b. kinesthetic receptorse.
c. ten senses,
do Skin Cellsqu
3. The sense organs in the muscles, tendons, and joints are known as:
a. Vvestibular receptors.
b. kinesthetic receptors.
c. unspecialized receptorss
d. none of these,

(Go on to the next page)
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i, Vestibular receptors respond to:
' a. electromagnetic energye.

be chemical energy.

ce force of gravity.

de thermal energy.

PASSAGE TWO

The inner ear is by far the most complicated of the three major
parts of the ear., It consists of two kinds of sense organs, one
concerned in the sense of balance, and the other in hearing. The
organs for balance are called the vestibular sense organs and will be
discussed later in this chapter, Because the structure for hearing
is spiraled like a snail, it is called the cochlea, meaning snail
shell, The cochlea has three different ducts or canals spiraling
around together, separated from each other by membranes. ZXach duct
is filled with fluid. Sound vibrations enter them from the ossicles
of the middle ear through a membrane known.as the oval window,
located at the end of the vestibular canal, but too small to show in
a drawing. Thus when a sound wave moves the ossicles back and forth,
this movement is transmitted to the fluid of the cochlea,

The important event that takes place in the cochlea is the
stimulation of nerve cells~=~called hair cells because they have hairs
on their ends--located in the organ of Corti.on the basilar membrane
separating two of .the canals, "Pressure changes of the fluid in the
canals stimulate these hair cells, causing nerve impulses to be
generated and to be conducted through the auditory nerve to the brain.

The basilar membrane beneath. the hair cells varies in width from
one end of the cochlea to the other, ard its width correlates with
the frequencies of sounds to which the hair cells are most sensitive.
It is narrowest at the end toward the oval window and becomes pro-
gressively wider toward the other end,

S+ The membrane beneath the hair cells that vary in width from one
end of the cochlea to the other is known as:
a. the vestibular sense organ.
be the basilar membranes
c. the ossicles membrane,
d. the oval window.
6, When a sound wave moves the ossicles back and forths
a, this movement is transmitted to the fluid of the cochlea.
be. this movement is transmitted to wax in the middle ear,
c. the cochlea stimulates the fluid within it.
d. the cochlea is sensatized,
7. The cochlea has three different ducts or canals spiraling around
together, separated by:
8. bones.
b. fluid.
Cs membranes.
d. nerve endingsg.
(Go on to next page)
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'8, The most complicated part of the ear is the:
' a. outer ear.
bs inner eare.
c. middle ear.
d. area between the middle ear and the inner ear.

PASSAGE THREE

Women have a reputation for their ability to talk, and they
deserve it. Girls, on the average, learn to talk at an earlier age
than boys do. Later, when they can take intelligence tests, they
do better on all tests involving the use of language. Thus, they are
superior to men in verbal abilities. Closely related to this is the
fact that they generally do better on items involving social relations.

Girls are also better on two other related kinds of abilities:
perceiving details quickly and accurately and making quick, accurate
manual movements. This may account, in part, for the fact that most
women are employed in business and industrial work in clerical and
secretarial jobs and also for the good record they made: during the
Second World War in many kinds of industrial jobs. Women also seem to
have better immediate memories than men. You will recall that the
Stanford=Binet has a series of numbers or words., On the average, women
are better in these items than are men.

On the Stanford-Binet test, boys surpass girls on the items that
involve spatial, numerical, and mechanical tasks. Correlated with
this is the fact that they do better on task involving the percep-
tion of spatial relationships, the comprehension of mechanical tools
and machines, and mathematical ability. Boys are better in working
with numbers and in numerical-reasoning tasks,

_ We see, then, that men and women differ significantly in certain
specific abilities. These conclusions, reached from careful analysis
of tests of ability, fit in pretty well with popular conceptions of
the difference in ability between men and women.

9. On the Stanford-Binet test, boys surpass girls ins

a. 1tems that involve spatial taskse.
b, items that involve numerical tasks.
cs 1items that involve mechanical tasks.
d. all the above items.

10. Boys do better than girls on tasks thats
a. involve spatial relationships.
b. involve accurate manual movements.,
ce. involve verbal abilities.
d. 1involve social relations.

11, When girls take intelligence tests, they do better than boys on
test involving:
a. spatial tasks.
b. mathematical ability.
Cs numerical reasoning.
d. the use of language.

(Go on to next page)
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12. Girls, being better than boys in perceiving details quickly
: and accurately and making quick accurate movements, are able
to £ill successfully such jobs as:
as clerical tasks,
bs mechanical tasks,
c. mathematical tasks.
de spatial tasks.

PASSAGE FOUR

The mage has long been a favorite instrument of psychologists
for studying the learning process. 4 mage is any apparatus consist-
ing of a series of paths and choice points between a starting position
and the goal box or outlet. Mazes for animals usually consist of
alleys arranged in a pattern of ¥s or Ts through which the animal
swims, walks, or runs,

As an instrument for studying animal learning, the mage has one -

unique feature. It provides the opportunity to study serial learning;
that is learning a whole series of responses, not just one, leading
up to a goal. This raises some interesting questions and throws some
light on the processes involved in problem solving. Otherwise, the
maze requires instrumental learning just as a Skinner box does, but it
also entails perceptual learning. Thus the maze combines serial learn=
ing with two varieties of learning we have already studied. By
analygzing the processes concerned in maze learning, we gain some under-
standing of the mechanisms of complex trial-ard error learning such
as are involved in human thinking and problem solving,
' The simplest possible way in which the leaming of a maze might
take place is that each response at a choice point (a left tum or a
right turn) might become associated with the response just preceding
ite

13. The unique feature provided by the maze is:
a. the opportunity to study animal learning.
b. the opportunity to watch animals run, swin, or walk.
¢e the opportunity to study instrumental learning.
de the opportunity to study serial leaminge.
ih. Maze leaming involves a response being associated with:
a. the regponse just preceding ite.
1 b. the two responses preceding it.
c. the three responses preceding it.
de none of these.
15, Serial learning is:
as léarning a response.
b, leaming a response after the original response.
¢. learning three responses.
de learning a series of responses.

(Go on to next page)
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16, Mazes usually consist of alleys arranged in a pattern of:

a. Ts
b. Is
Cs Vs

de aorb
PASSAGE FIVE

Groups of which we are members influence our behavior in various
ways, but probably the strongest and most pervasive of the ways are
group norms. A norm, as the term implies; is a standard of behavior,
but it is more than that. To understand exactly what it is we must
refer again to the concept of role and status.

A role is the behavior expected of us in a particular status.

The accent should now be placed on the word "expected."™ A group can
expect certain behavior from us because it confers its disapproval on
us if we do not do what is expected., Since most of us acquire a need
for social approval, and hence do not wish to incur disapproval, we do
what is expected of us. In a word, we conform to our group's expec=-
tations. . :

Group norms seem to emerge, like statuses and social structure,
wherever a group is formed. A group exists whenever there is any
interaction between individuals., By interaction we mean any conver=
sation, exchange of goods and services, or any joint efforts which
could tend to cast group members into any kind of status. The longer
people interacty; and the more they interact, the more they tend to
adopt common ways of interpreting the world and the common standards
for the behavior of each group member. In other words, group norms to
which individuals feel a pressure to conform develop whenever there
is any kind of continued interaction among people.

17. Group norms: .
a. are determined by society.
b. are determined by group leaders.
Ce emerge,
d. none of these.
18, A group can expect certain behavior from its members because:
a. it shows disapproval when members disobey rules.
b, 1t sets up norms for the group.
Co . 1t rewards the group.
d. none of these.
19. Because we wish to be liked by our group:
as welcomfamoto onrugrouptscexpécbations.
b. we interact between individuals.
¢. WwWe exchange goods or services.
d. we propose new types of behavior.
20, A need for social approval for most of us iss
a. acqguireds
b. inherited.
ce determined by parents.
d. determined by teachers. . (Go on to next page)
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PASSAGE SIX

From psychological studies of the nervous system of bodily
changes in emotion; we know that the changes that occur are initiated
by a part of the nervous system called the autonomic system. The
. changes are therefore called autonomic changes.

The autonomic system consists of many nerves leading from the
brain and spinal column out to the various organs of the body,
including particularly the blood vessels serving both the interior
and exterior muscles. The autonomic system has two parts which usually
work in opposition to each other. One part, the sympathetic system,
increases the heart rate and blood pressure and distributes blood to
the exterior muscles. It is this part that comes into play when we
become emotional==or at least when we become fearful or angry. The
other part of the system is called the parasympathetic system. It
tends to be active when we are calm and relaxed. It does many things
that, taken together; build up and conserve the body's stores of
energy. For example, it decreases the heart rate, reduces blood
pressure, and diverts blood to the digestive tracte.

When the sympathetic part of the autonomic system steps up its
discharges, as 1t does in emotion, it produces several symptoms that
are worth noting. One set of sympbtoms concerns the circulation of
blood. The blood vessels serving the stomach, intestines, and inter-
ior of the body tend to contract in emotion, while those serving the
exterior muscles of the trunk and limbs tend to become larger. In
this way, blood is diverted from digestive functions to muscular func=
tions to, and the body is thus prepared for action that may involve
great muscular activity. At the same time, nervous impulses to the
heart make it beat harder and faster, which means that the blood
pressure goes up and the pulse rate is quickened. Thus more blood
is pumped through the circulatory system to the muscles,

Besides producing changes in circulation, the sympathetic system
produces several other bodily changes in emotion. Perhaps, when you
have been afraid, you have felt some of them yourself. One is a
change of breathing.

2l. When the sympathetic part of the autonomic nervous system steps
up its discharges, it:s
a. causes an increase in blood pressure.
b. causes more blocd to flow to the stomach.
Co causes less blood to be pumped to the muscles.
d. all of above.
22. A symptom of the sympathetic system is:
a., . reduced blood pressure.
b. decreased heart rate.
co decrease in size of exterior muscles.
d. contraction of blood vessels in the stomach.

(Go on to next page)
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23. This passage is involved with explaining the functions of the:
a. central nervous system.
b.. autonomic nervous systems.
c. sympathetic nervous system.
do parasympathetic nervous system.
2lie The nervous system(s) responsible for increased heart rate is:
a. the sympathetic system.
b. parasympathetic system,
Ceo - the central nervous system.
d. both a and b,

PASSAGE SEVEN

In order to understand physiological drives we should know the
meaning of a concept called homeostasis. This is the tendency of the
body to maintain a balance among internal physiological conditions.
Such a balance is essential for the individual's survival. Body tem~
perature must not get too high or too low. Blood pressure must not
rise or fall beyond certain limits. The blood must not get too acidic
or alkaline; it must not contain too much carbon dioxide; it must not
become too concentrated; it must have a certain amount of sugar in it.
If these limits are exceeded;, the individual becomes sick and he may
die. Physiologists have discovered that many homeostatic mechanisms
are involved in keeping conditions within normal limits. Consider,
for example, the control of body temperature. Normal body temperature
usually stays near that point because the body can cool or heat itself.
If a person's body temperature tends to get too high, he perspires and
the resultant evaporation of liquid cools the body. If his temper--
ature threatens to fall, he shivers and steps up his metabolism.
Shivering burns the body!s fuel faster and thus generates extra heat.
In addition, many animals can insulate themselves against heat loss
by fluffing their fur and creating a dead-air space around their skim.
A1l that is left of this mechanism in human beings, however, is the -
goose pimples one gets when he is too cold.

Physiological: mechanisms take care of many of the problems of
maintaining a homeostatic balance, but the body also makes use of
regulatory behavior--behavior that has the effect of regulating inter-
nal physiological conditions=-to maintain or restore the balance.

Such regulatory behavior is behavior that is instrumental in satisfy-
ing physiological needs, When the body becomes depleted of water or
food, for example, it cannot maintain a balance by calling on its
physiological mechanisms, Rather it must obtain more water and food
from the outside. It does this through motivated behavior that normal-
ly succeeds in procuring more water and food; after that, the homeo~
static balance is restored, The important point, then, is that
physiological mechanism for maintaining homeostatic balance within

the body,

(Go on to next page)
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25, Cooling takes place when:
a. a body perspires.
b. perspiration evaporates,
c. a body shivers.
de. body fuels burn fastere.

26« Body fuels are burned faster when a person:

‘ 8,  shivers.
b. perspires.
C» Testse :
d.- none of these.

27, Homeostasis may best be explained as:
a. control of body temperature.
b, the tendency of the body to maintain a balance among

-internal physiological conditions.
c. physiological mechanisms to take care of the problems
of depletion of food and water.

d. motivated behavior.

28, Regulatory behavior is:
a. not motivated by a desire to be comfortable.
b. dinstrumental in satisfying physiological needs.
c. Iinstrumental in satisfying psychological needs.
de 1instrumental in satisfying emotional needs.

PASSAGE EIGHT

For a long time it was thought that neurosis and psychosis were
two completely different kinds of disorders. '"Once a neurotic,; never
a psychotic" was almost an axiom. By this, it was meant that neurosis
and psychosis were such different reactions that they could not develop
in the same person. Today we are not so sure about this. Certainly
many patients encountered in clinical practice are difficult to class=-
ify and appear to be somewhere in between.

In principley, however, we can make a distinction. Whereas the
neurotic individual is characterized by anxiety or strenuous defenses
against anxiety, the psychotic individual is typically one who has
lost considerable contact with reality. He may simply withdraw and
fail to respond to things going on around him. Or he may be so
excited or depressed that his reactions are quite inappropriate to
circumstances. In many instances, his thought processes may be
seriously disturbed by delusions and hallucinations. In any case, he
tends to live in a world of his own rather than in the real world
around him. For this reason, psychosis is more severe than neurosis,
and the psychotic person is more likely to require hospitalization
and protective care. Most of the immates of our mental hospitals,
particularly those who stay a long time, are psychotic, not neurotic,
individualse.

Psychotic reactions are classified into two categories: func-
‘tional and organic. The functional psychoses are generally considered
psychological in origing though some of the data on the inheritance of
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functional psychoses raise doubts about this. The organic psychoses
are those known to be caused by organic agents, such as the syphilis
germ, degenerative changes in old age, alcoholism, and the like, As
psychologists, we have a greater interest in the functional psychoses.
These may be described under three main headings: affective reaction,
paranoid reactions, and schizophrenic reactionse.

29, It is now known thats
a. neurosis and psychosis are two different kinds of disorders,
b. neurosis and psychosis are the same kind of disorders.
c. neurosis and psychosis may be two different kinds of
disorders,
d. neurcsis and psychosis may appear to be in the same person.
30, An organic agent that is known to cause psychoses is:
a, paranoia,
b, alcoholic.
c. manic,
d. schigzophrenic.
3l. The individual who withdraws and fails to respond to things
going on around him may be characterized as:
a. depressed.
b, neurotic,
c. psychotic,
d. axiomatic.
32. According to the passage, the individual who is characterized
by anxiety may be considered:
a. psychotics.
b. hebephrenic.
c. catatonic.
d. neurotic.

PASSAGE NINE

A photograph of the human brain is more a picture of the cerebral
cortex than of anything else, because the cortex incloses almost all
the forebrain and midbrain. The cortex, as the picture shows, is like
a rumpled piece of cloth that has many ridges and valleys, Anatomists
call one of these ridges a gyrus (plural, gyri); a valley or crevice
is sometimes called a sulcus (plural, sulci) and sometimes a fissure.

The large sulci or fissures can be used to mark off the cerebral
cortex, Along the midline dividing the brain into two symmetrical
halves, called cerebral hemispheres, is the longitudinal fissure. Run-
ning from this fissure across the top and down the sides of the two
hemispheres is the central sulcus.” All the cortex in front of this
fissure is called the frontal lobe, and this lobe may be considered
the expressive part of the brain because it contains motor centers for
controlling movements and actions, The cortex behind the central
sulcus has been called the receptive part of the cortex, because it
contains the centers at which incoming sensory impulses arrive. (There
are certain exceptions to these statements, but they serve as a reason-
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ably good way of dividing the functions of the cerebral cortex).
Finally, along the side of each hemisphere is a crevice known as the
lateral sulcus. The cortex below it and to the side of it makes up

the temporal lobe., There are still two other lobes of the cerebrgl
cortex, making four lobes in all, that are not set off by any major
fissures. These are the parietal lobe and occipital lobe. The
parietal lobe lies immediately behind the central sulcus, and the
occipital lobe is the cortex lying under the back of the skull. The
functions of these various lobes will be described in the next chapter.

33+« The receptive part of the cortex is found in the:
as frontal lobe.
b. parietal lobe.
c. occipital lobe.
d. temporal lobe,
3lis The cerebral hemispheres are divided by:
a. the central sulcus.
b. the lateral sulcus.
ces .the longitudinal fissure.
d. the major fissure.
35. The name given to the ridges of the cerebral cortex is:
a. gyri.
b. sulcuse.
c., fissure.
d. lobe,
36. This passage is concerned with explaining:
a. a photograph.
b. the cerebral cortex.
ce. the fissures of the brain.
ds the sulci of the brain.

PASSAGE TEN

There is one kind of feeble-mindedness which is inherited and is
known to be due to a defect in the internal enviromment. This is
phenylpyruvic oligophrenia. It is relatively rare, but its genetic
mechanism is reasonably clear. It seems to be caused by a single
defective gene which is responsible for an enzyme necessary to utilize
phenylpyruvic acid. This acid is a product in the brain!s burning of
fuel, Ordinarily it is disposed of by a chemical reaction controlled
by a specific enzyme. If this reaction is blocked and the acid
accumulates in the brain, the result is that the individual is feeble~
minded. The diagnostic sign of such feeble-mindedness 1s excretion
of phenylpyruvic acid;, for some accumulated acid finds it way to the
kidney, and individuals who excrete it are without exception feeble-
minded .

The internal enviromment is also clearly involved in another type
of feeble-mindedness, cretinism. In this case, the deficiency is in
the thyroid hormone. A4s we have already pointed out the thyroid hor-
mone regulates the rate of metabolism=-the utilization of energy--and

(Go on to next page)



103

when it is deficient the brain and other tissues of the body cannot
grow or function normally. The child suffering this deficiency
becomes a cretin--a feeble minded dwarf with a potbelly and thick,
rough skin. Fortunately, we are able to recognize this disease reason-
ably early and to administer thyroid hormones to alleviate it., Some
of the effects of thyroid deficiency on brain function are probably
irreversible, especially if the deficiency is severe, but hormone
therapy helps the cretin to develop more normally and to have more
nearly normal intelligence than he would otherwise. Thyroid defic-
iency can develop in adults as well as in children, Then it is called
myxedema.

37. The thyroid hormone:
ae regulates the rate of metabdlism.
b. regulates the rate of growth.
ce. regulates the age at which puberty starts.
d. regulates the rate of learning.
38, Treatment of the cretin by hormone therapy:
a. helps the cretin have nearly normal intelligence.
b. helps the cretin have average intelligence.
c. helps the cretin have above average intelligence.
d. does not help the cretin.
39, A cretin is a feeble=minded:
a. giant,
b. person of above average height.
c. person of average height.
d. dwarf.
0. In feeble-mindedness caused by phenylpyruvic oligophrenia the
diagnostic sign is:
a. large head,
b. acid in urine.
ces a small head.
d. short stubby fingers.

PASSAGE ELEVEN

Also of aid in understanding individual persons is the concept
of syndrome. This term refers to a pattern of causes and symptoms of
disease, In the field of personality it means a pattern of causes
and characteristics of the personality. Although each individual's
personality is unique, a person may display a syndrome which is sim=
ilar in many respects to the pattern of characteristics found in other
individuals.

Several personality syndromes have been described and measured,
In fact, one purpose of some personality tests is to detect such syn~
dromes. For example, a hypochondriacal syndrome, which may consist
of many specific characteristics, is one of abnormal concern over
bodily health. A psychasthenic syndrome is characterized by excessive
doubt, compulsions, obsessions and unreasonable fears., Another syn-
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drome, called the authoritarian personalityl is marked by highly con-
ventional behavior, desire for power, hostility, prejudice, and
intolerance. This kind of personality pattern appears to have its
cause in rejection or excessive domination of a child by his parents.

Our use of the concept of syndrome does not imply, as it might
seem to, the classification of people into types, which we criticized
earlier in this chapter. Not everyone has a personality syndrome,
and hence syndromes cannot be used to classify people. The idea of the
syndrome is that some personality characteristics tend to be highly
correlated and thus are similar to those of other individuals, If we
are aware of a syndrome, when it exists, we have a better over-all
understanding of a person than we would otherwise have.

41l. The concept of syndrome refers to:
a. similar traits of individuals.
b, classification of people into types.
c. the etiology of disease.
d. a pattern of causes and characteristics.
2. We have a better understanding of a person when we:
a. are aware of a syndrome,
b, can classify him into personality types.
c. can recognize his unigueness.
de understand his perscnality type.
13, The syndrome concerned with health is known as:
a. psychasthenic.
b, authoritarians
c», Straussa
d. hypochondriacal.
Lli. The syndrome characterized by excessive doubt is known as:
a. psychasthenic.
b, authoritarian.
C. Strauss,
d. hypochondriacal.

PASSAGE TWELVE

Almost every organ of the body has some connection with behavior
to the extent that its function is required for the well=being of the
individual. Some organs, however, are directly involved in responding
to a stimulus. These organs are the sense organs, the nervous system,
and the effectors. Sometimes these three parts of the stimulus-
response mechanism are referred to respectively as the receptors,
adjustors, and effectors. Effectors are of two general types: the
muscles and the glands, As indicated elsewhere, the effector glands
are of two kinds; the exocrine or duct glands such as the salivary
glands, which empty thelr secretions into cavities of the body, and
the endocrine or ductless glands, such as the thyroid gland, which
empty their secretions into the blood stream. The endocrine glands
are the glands of greatest interest to us because they have widespread
effects on behavior.,

Not all, though nearly all, of the endocrine glands have nervous
connections. Hence not all are effectors. Apart, however, from ‘-
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whether or not they are effectors, their secretions circulating in
the blood stream can affect, by stimulation or inhibition, the func-
tioning of other glands. Their secretions can also affect, as we
shall see shortly, the activities of many other tissues, including
particularly the nervous system and the muscles. They consequently
provide a kind of internal environment for the various organs of the
body. Internal environment refers to all those chgmical, temperature,
and stimulus conditions with the body that form an environment for its
organs, just as the atmosphere and the external world of stimumli
constitute the external enviromment of the organism,

L5, According to the passage, some organs in
behavior. '
a. are little involved
b. are eghually involved
¢. are more involved
d. involved completely
L6. The stimulus-response mechanisms are referred to as:
ae. Treceptors,
b. effectors.
c. adjustors.
d. all of these.
U7. Type(s) of effectors are:
a. muscles,
bo glands )
c. neither a nor b.
d. both a and b.
L8, The thyroid gland is:
a, an exocrine gland.
be a duct gland.
co an endocrine gland.
d. none of these.

(End of test)
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