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ABSTRACT

Psychological and educational measurement are two interwoven
practices that complement each other. The educator is always cognizant
of the need for standardized psychological measuring instruments in the
school, This concern stems from the fact that psychological factors in-
fluence academic achievement. Among the former, the mental factor has the
greatest impact. Through the use of a reliable scale for the assessment
of mental ability, the educator can make valid judgements as to the extent
of educability of a child., Mentally retarded as well as mentally superior
children are thus singled out and given special treatments, If this prac-
tice is carried out at an early stage in the child's development, he can
be educated up to the level of his native potentialities, The frustration
and underachievement concomitant with improper placement are thus avoided.

This work was prompted by the growing need for local intelligence
scales that are geared to the cultural environment in the Arab world, It
serves as a pilot study that paves the way for more comprehensive research
to follow. The work was confined to one aspect of intelligence namely
that of verbal ability so that more exploratory studies are needed in oth-
er areas such as numerical ability and reasoning ability. Two main pur-
poses of this project may be distinguished. First, it aimed at the con-
struction and standardization of an Arabic multiple-choice vocabulary test
for private secondary school boy students in Beirut of ages 13 - 17 years
inclusive. Secondly, a correlation was run between the standardized voca-

bulary test scores and achievement scores (year's averages). The possibi-



lity of a relationship between vocabulary and general intelligence was then

considered,
The le

The population comprised all Lebanese private secondary school
boy students of ages 13 to 17 years. A sample of 218 boys was drawn from
four secondary schools in Beirut. The' inadequate number of the sample is
attributed to the fact that it was assembled on an availability basis,

The Tryout

A preliminary multiple-choice test of 4/ items was administered
to the sample. Four administrations were necessary, one at each school,
The results were then subjected to item analysis. To be eligible for
inclusion in the final form of the test, an item had to comply with the
following five criteria:

1) Increase in performance with age.

2) Difficulty level.

3) Discriminative value,

) Validity.

5) Bffectiveness of distractors.

Ten items were able to meet the requirements and they were allo-
cated to the appropriate age levels accordingly. The vocabulary test in
its final form consisted of these ten items,
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Results

The means and standard deviations were calculated for the various
age levels., The former showed a definite increase with age, The reliabi-
1ity coefficients of the test were .54, .63, .82, .67 and .82 for ages 13,
14, 15, 16 and 17 respectively. Absolute reliability was determined by
finding the standard error of measurement at each age. The values obtain-
ed were high in general, Validity coefficients for each age level calcul-
ated on the basis of very scanty data ranged between .03 and .72,

The best—fitting curve was then plotted for each distribution
under the assumption that vocabulary ability was normally distributed at the
age levels concerned, These curves were superimposed on the original freg-

uency polygons., T-score equivalents were calculated for the raw scores.

Vocabulary and Achievement

A simple correlation was run between the vocabulary scores and
the year's averages of 8, students provided by the Internmational College.
A coefficient of .2, was obtained which is significant at the 5 per cent

level.
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CHAPTER I

THE PROBLEM

T e

Background:

Intelligence is one of the psychological concepts that have given
rise to a vast literature of theoretical and empirical research, The na-
ture of intelligence has always constituted the major issue in this connec-
tion, Does it have a unitary function or is it a juxtaposition of functions?
Could it be broken down into a number of independent abilities or is it the
over-all global capacity of the individual? And if it could be broken down,
to what extent is each constituent element involved in intelligent behavior?
Also, what type of instrument is capable of yielding the best estimate in
the measurement of mental ability? These and others are basic questions
which lie at the root of modern research.

A review of the literature reveals that a large number of defini-
tions of the term "intelligence" has been offered, each one commensurate
with the writer's conception of the term and according to his theoretical
position, A brief account of these definitions is now in order. Despite
the diversity in the literature, some of the more prominent schools of
thought may be distinguished., These fall into two broad classifications,
namely, the functional approach and the factorial approach. The former
will include unitary, developmental, and behavioral definitions of intelli-
gence while the two-factor, group~factor, and multi-factor theories will

appear under the latter,



The Functional Approach:

Alfred Binet merits consideration as the first exponent of the
general factor theory. He conceived of intelligence as a single ability
that manifests itself in a variety of activities in life, This he called
the immate or inborn capacity of the individual, The faculty underlying
intelligent action is that of judgement. According to Binet, there are
four levels at which intelligence functions, namely, comprehension, inven-
tion, direction and cemsorship. In other words, Binet maintained that in-
telligence is the capacity to reason well, to judge well, and to be self-
crit.ica.l.l It is not surprising then that the Binet scale largely taps
the ability to carry on abstract thinking. As such, it is replete with
situations that necessitate the effective use of verbal and numerical sym-
bols.

Jean Piaget subscribed to a developmental view of intelligence.
Intelligent behavior begins with sensory-motor adaptations at the early
stages, These are coordinations of actions linking means and goals. When
fully déveloped, intelligence is the coordination of operations. The lat-
ter are internalized actions that are characterized by reversibility.
Development takes place through three functional invariants, i.e. assimi-
lation, accomodation and organization. This invariant constant is present
in every operation that links means and goals. In summary, all the suc-
cessive adaptations of a sensory-mctor and cognitive nature as well as all

assinilatory and acconodatory interactions between the organism and the

1
J.J. Jenkins and D,G. Patterson (eds.), Studies in Individual
Differences, (New York: Appleton-Century-Crofts, 1961), p. 93.



enviroment strive to attain a state of equilibrium. This state of equi-
librium is intelligence according to Pi&got.l Piaget's contribution is that
he provided principles that work., However, no intelligence scale has been
constracted along those lines so far.

The behavioral approach enconpasses cognitive as well as non-
cognitive aspects of the individual, Intelligent action becomes a function
of both intellective and non-intellect ive considerations such as drives.
Proninent among the definitions in this respect are those of Wechsler and
Stoddards. The former defined imtelligence as the aggregate or global ca-
pacity of the individual to act purposefully, to think rationally and to
deal effectively with his errv:lrmunent..2 This definition brings forth the
notion of incentive in intelligence., Camprehensive and sound as it is,
this definition is not without its limitations. Its applicability is great-
1y hampered by the practical difficulty of devising an instrument that will
take into cognizance temperamemntal as well as intellectual factors in the
appraisal of intelligence,

Stoddard offered a more comprehensive definition of intelligence.
He conmceived of it as the ability to undertake activities that are charac-
terized by 1) diffieulty, 2) complexity, 3) abstractness, 4) economy, 5)
adaptiveness to a goal, 6) social value and 7) emergence of originals; and
to maintain such activities under conditions that demand a concentration

3
of energy and a resistance to emotional forces. This definition is unique

1
Jean Piaget, The Psychology of Inte ence, (New York, Har-

court, Brace and Co., 1950), p. 1l.

2
David Wechsler, The Measurement of Adult Intelligence, (Bal-
timore: Williams and Wilkins Co., 19“;5, P. 3.

3
George Stoddard, The Meaning of Intelligence, (New York: The
Macnillan CO., 19‘&7), Pe L.
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in the sense that it touches on the mental, emotional, social and physical
environments of the individwel. However, it is difficult to combine and

control all those elements in the assessment of one situation.

The Factorial Approach:
This is essentially a statistical approach based on factor ama-

lysis. It is mainly concermed with the psychological factors underlying

the structure of intelligence and relies on the analysis of intercorrelations
to achieve its purpose. A number of theories has emerged in this respect to
which we now turn.

To begin with, there is Spearman's two-factor theory. He saw all
mental activity as dependent primarily on a general factor possessed by all
individuals in varying degrees. This "g factor" comes into play when the
eduction of relations and correlates is called for. In view of the imper-
fect imntercorrelations obtained among his subtests, Spearman postulated the
presence of a specific or "s factor" which is operative in a particular
type of a.ctivity.l The subtests used by Spearman were analogies, comple-
tion, understanding paragraphs, opposites, instructions, resemblances and
inferences. It is clear that those tests are highly saturated with the
verbal element.

Another factorial approach is that of Thurstone. He believed
that certain related mental operations which he called a group, have in
common a unifying primary factor. He was able to identify six primary
factors each corresponding to a group of mental abilities and hence the

name group—factor theory. The six factors were number factor, verbal

T

C. Spearman, The Nature of Intelligence and the Prineiples
of Cognition, (Londn: Macmillan and Co., 1927%, ps 5.
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factor, space factor, word-fluency factor, reasoning factor, and rote memo-
ry factor.l However, due to the positive and significant intercorrelations
among those abilities, Thurstone postulated the presence of a second-order
general factor, It is noteworthy that in his Primary Mental Abilities
Test, the verbal and reasoning subtests have given the highest correlations
with other subtests.

Thorndike introduced an atomistic theory of intelligence known
as the multi-factor theory., He broke mental ability down into minute ele-
ments, In any mental act, a number of these elements is at work. Further
statistical analysis led Thorndike to believe that more than a certain
number of these elements is involved in any one mental act. He was able
to distinguish four distinet types of activity, namely sentence completion,
arithmetical reasonimg, verbal ability, and following directions .2 It must
be remembered that those four acts are mot all-inclusive of mental activi-
ty since more could still be added.on further analysis.

A look into the above definitions and interpretations of the term
intelligence is enough to convince ys that there is evidence of some unity-within—
diversity despite the apparent lack of agreement., The first point which
is of paramount significance to this research is that almost all intellig-
ence tests, regardless of the psychological constructs they claim, are to
some extent loaded with the verbal element. Even in the so-called perform-
ance tests, instructions and explanations have to be given in words. Hence,

ability to deal effectively with verbal symbols becomes a pre-requisite for

3.
Frank S, Freeman, Theory and Practice of Psychological Test
(New York: Holt, Rinehart and Winston, 1965.), pp. 5.
2

Ibid., pp. 160-61.



a reliable performance in those tests. Most tests now recognize the im-
portance of verbal ability and subtests measuring this function yield the
highest correlations with other subtests and with the tests as wholes. The
Stanford-Binet and the Wechsler scales are a case in point.

The second point is that they all seem to converge towards a
general factor which underlies intelligent action. Except for the differ-
ences in nomenclature, Binet's general inborn capacity, Piaget's invariant
constant, Spearman's general factor, Thurstone's reasoning factdr, Wechsler's
global capacity and Stoddard's general ability - all appear to be different
ways of designating the same thing. This conclusion is also supported by
the fact that tests designed to measure intelligence on the basis of differ-
ent psychological assumptions have been found to be highly intercorrelated.
It is logical to ask what common ground do those diverse instruments share?
Whatever factors may be active to produce this relationship, it must not be
forgotten that those tests have much in common by virtue of their verbal
composition. It would seem that each item on those tests measures verbal
ability besides its proposed function.

Two questions are now raised. Since verbal ability plays such
a major role in intelligence, could it yield by itself a reliable index of
the latter? The second question is what are the criteria of a good test
of verbal ability that could be used in this connection? These two issues
provide the backbone of this work and an attempt to answer them has been

made.



Delineation of the Problem:

Whether intelligence is defined as adaptation to the environment
or as the ability to learn or as the ability to abstract, the role of com-
munication cannot be overlooked. It is through symbols and in particular
verbal symbols that ideas and concepts are conveyed. Only to the extent
that those symbols are clear in our minds can we translate them into be-
havioral terms, Success in any field in our complex age entails mastery
of symbols, Until proficiency in their use is acquired, no step can be
taken in the direction of their application in practice, If the wrong con-
cepts are formed, then the wrong performance is bound to follow., Conseg-
uently, any training which is not well grounded in a clear, correct con-
ceptualization of symbols is futile.

These statements are not without their implications for educa-
tional practice. Ebel sees the development of a student's command of use-
ful verbal knowledge as the prineipal function of formal education. Direct
experience is essential as a foundation, but it provides little more than
the foundation. It is the verbal knowledge, through which those experiences
are integrated, interpreted and communicated that makes possible the in-
telligent behavior of a human being and the culture of a human sociaty.l
Hence, the need becomes obvious for good instruments that measure this
function adequately. This need is keenly felt here in the Arab World
where few attempts have been made in this direction.

Current intellige nce scales employ a number of subtests such as
analogies, classifications, sentence completion, vocabulary, similarities,

r

Robert L. Ebel, Measuring Educational Achievement, (New
Jersey: Prentice-Hall, 1965), pp. LO-41.



and opposites in the measurement of verbal ability. Among these, vocabulary
tests rank highest. Their peculiar merit lies in the fact that they have
proved to be indicative of the level of intelligence of the testee. This
is not surprising since the high correlations vocabulary tests show with
intelligence scales attest to the significance of their role in the mental
process.

These conclusions are supported by experimental evidence, On the
basis of twenty-one studies utilizing samples coveking a wide range of abi-
lity and employing vocabulary tests of intermediate length, Miner has found
the median correlation between those tests and well-known measures of in-
telligence to be .83.1 This result indicates that a vocabularjr test is as
good a predictor of general intelligence as any other full scale. In the
1937 revision of the Stanford-Binet, Terman and Merril describe the voca-—
bulary test as the most valuable single test in the scale. Besides its
interest value, it presents a familiar task to the subject. More import-
ant still is the fact that it begins with words in common use and increases
rapidly in difficulty, thus giving the examiner a quick survey method of
estimating the subject's ability.2 Wechsler also considers the size of a
man's vocabulary to be an excellent measure of his general intelligence and
believes that apart from its value as a measure of intelligence, the voca-
bulary test is desirable because of its qualitative poam:’n.b:l.lit.iea.3 It
would seem then that the vocabulary test has the double advantage of mea-

suring intelligence as well as verbal ability.

1
John B. Miner, "@in the use of a short vocabulary test to mea-
sure general intelligence®, J. of Edue, Psychol., LII (June, 1961), 157.

2
L.M, Terman & M.A, Merril, Measuring Intelligence, (Boston:
Houghton Mifflin, 1937), p. 302.

3
David Wechsler, The Measurement of Adult Inte ence,
(Baltimore: Williams and Wilkins, 194k), p. 258,



Purpose of the Study:

This research was urged by the acute need for standardized intel-
ligence tests in the Arab World that are geared to the cultural environ-
ment. In this sense, this work paves the way for further research and it
serves as a pilot study that lays the foundations for the development of
a local intelligence scale in Lebanon, More exploratory work is still need-
ed on other sspects of intelligence such as numerical and reasoning abili-
ties. This study was alsc directed towards one facet of verbal ability,
namely, that of vocabulary so that other constituents of this ability were
not included. This limitation, though regrettable was inevitable due to
time pressure.

In sum, the purpose of this work was two-fold:

1) In the first place, it aimed at the construction, administra-
tion, and standardization of a verbal ability(vocabulary) test in Arabic
for Lebanese private schocl boy students from the age of 13 through 17.
Words and phrases in the test were allocated to appropriate age—levels on
the basis of their difficulty, diserimination indices and their correla-
tion with total test scores. Items that did not meet the necessary con-
ditions were deleted from the test in the statistical analysis. The re-
liability and validity of the test in its final form were then determined.
This, in brief, was the primary objective of this study.

2) A second and minor purpose of the study was to examine if a
positive relationship existed between verbal ability, as measured by the
vocabulary test, and academic achievement. Achievement records were only
available at one school namely the International College. A simple cor-

relation was run between test scores and the year's averages of the stu-

dents who took the test in this school only.



CHAPTER II

DEVELOPMENT AND ADMINISTRAT ION

OF THE TEST

This chapter depicts the steps and procedures that were followed
in the construction and administration of the vocabulary test. An account
is also given of the method e€mployed in the selection of subjects and of
the limitaticns of the sample. Statistical analysis of the results will
be deferred to later chapters. This will center around item analysis to-
gether with the reliability and wvelidity of the test in its final form.

Format of the Test:

It seems to be the gereral agreement of test specialists that
vocabulary questions give the best index of vocabulary ability when they
are cast into the multiple—choice form. Outstanding among the works in
this respect is an early experimental study conducted by Kelley. On using
various techniques for testing word meaning and then subjecting the results
to statistical treatment, Kelley reported, that multiple-choice, together
with matching questions, proved to be the best measures of this f‘um:tion.l
Alsc, group tests of intelligence such as the Chicago Primary Mental
Abilities Test and the Lorge-Thormd ike use mltiple-choice questions in
their vocabulary subtests. Therefore, it was decided to follow suit in the
construction of this test for the gain in objectivity and reliability in-

herent in this method.

V.H. Kelley, "An Experimental Study of Certain Techniques for
Testing Word Meaning", J, Educ., Res., XXVIL (December, 1933), 277-282.



As already stated, the test was in Arabic and it comprised 4/
items. Each word constituted an item on the test and five options were
included to minimize the possibility of chance success. The distraters
were phrased so that they were equally attractive and plausible to the in-
ept student. Homogereity and avoidance of spe¢ific determiners were ob-
served in writing the options. However, two errors were committed in
typing the preliminary form of the test, The first was that the stem of
each item should have been in question form so that a problem was raised.
The second error was that the responses should not have been arranged in
tandem. This would make it tiring for the eye to follow through and
hence to single out the correct answer. Ideally, each option should have

occupied a separate line.

Rationale for Adopting an Age Scale:

Studies in the relationship between vocabulary and chronological
age show that the former increases steadily until maturity is reached and
then levels out. Once its peak level is attained, it tends to be stable,
Lewinski found that there were no well-defined increments or decrements in
vocabulary ability with increasing chronological age when adulthood was
reached.l This stability in vocabulary is believed to take place roughly
between ages 17 and 18, 8Since the scale of this study eXtended for ages
13 through 17, it was well within the growth interval of this ability.
During this period, vocabulary ability could serve as a predictor of mental

1
Robert J. Lewinski, "Vocabulary & Mental Measurement! , Journal

of Genetic Psychology, LXXII (June, 1948), 270.



ability which is a correlate of chronological age.

In addition, the adoption of an age scale facilitated the estab-
lishment of norms for the ages already indicated. The items allocated to
each age level formed a subtest., The mean and standard deviation were
computed for each age level. This had the obvious advantage of inter-age

comparison in addition to providing a rapid estimate of ability.

Development of the Preliminary Form:
In view of the fact that current vocabulary tests wére standard-

ized for different cultural environments, a fresh start was necessary if

a local scale was to be developed in Lebanon. Any attempt at borrowing or
duplication was predestined to failure because it overlooked the needs of
the cultural miljeu, Since those tests are mostly verbal, the language
difficulty constitutes a formidable obstacle to effective performance on
them. With these points in mind, the wvocabulary test was constructed,

A number of Arabic readers and textbooks assigned this year to
the first through the sixth grades (ages 12 to 18 years) were scanned by
the examiner, Words were randomly selected for inclusion in the test. One
criterion for selection was that the rarity of the concept rather than the
difficulty of the word was squgh‘t. Another criterion was that words
should be in current use rather than obsolete. Two hindred words were
chosen in this way. These were of graded difficulty so that all age levels
were taken into consideration. Further scrutiny and consultation with ex-
perds in psychological testing led to the elimination of words that were
not rationally valid with the result that only forty eight items were re-

tained.,
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The mext step was to construct the test. Words were looked up
in Arabic dictionarieq to ascertain their correct meaning, This meaning
constituted the correct response and it was randomly placed among the dist-
racters. At thisstage, the test was administered to five Arab university
students with a view to evaluating the validity of the responses., Their
scores ranged between forty-three and forty-five. When a discussion of the
test was held soon afterwards, they unanimously agreed that four of the
words were controversial since they could lend themselves to different
meanings. Those words had to be deleted, They also made valuable sugges-
tions for the improvement of some of the distracters. The test was then

1
ready for the try-out.

Administration of the Test:

The test was administered to a sample of 218 students drawn from
four secondary schools in Beirut. In order to establish rapport with the
subjects and to remove fear and anxiety, the rurpose of the test and ita‘
non-evaluative nature were made clear to the testees at the outset. Some
of the anticipated outcomes of the study were made known to them to stimu-
late their interests and to enlist their cooperation. This preparatory
step was usually made one or two days Before each administration.

The role of extraneous facters in test performance is not to be
underestimated. The moderate correlation between intelligence and achieve—
ment attests to the influence of those factors in learning., As such, a
perfect estimate of the ability measured is rendered difficult., It would
seem that three capacities function within the same individual; the innate

1
A copy of the preliminary form of the test is included in the
appendix. ‘
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capacity, the actualized capacity amd the measured capacity. It is with
this last capacity that testing is concerned and it is clear that if it is
not supplemented by native and actualized potentials, errors are bound to
emerge in the process of measurement.,

Factors that affect test performance may be broadly classified
into physical and psychological factors., The former may arise on the one

hand from some organic defect ar physical handicap within the individual
himself, and on the other hand the environmental physical conditions may
not be faworable to test administration. Therefore, it is incumbent on
the examiner to create a climate in which the impact of those factors is
brought down to a minimum if not totally eliminated,

Before administering the test, arrangements were made to secure
well-ventilated and large rooms with well-spaced seats, The rooms were to
be away from any source of distraction. This request was kindly granted by
all school authorities. Three of the schools where the test was given _did
not keep health records but it was clear that no student was suffering
from a serious illness,

Unlike the physical factor, the psychological factor is not easy
to control especially in group tests., The preparatory steps and introduct-
ory written statements made before the test were intended to ease emotional
tension accruing from test amxiety, but some pshychological disorders are
so deeply embedded in personality dynamics that their origins have to be
traced to the home orelsewhere. Such trends cannot be easily detected from
group tests where the examiner's attention is divided among so many indiv-
iduals and where his role is reduced to that of maintaining surveillance

over testees. In such cases, individual tests are preferred where referral
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to specialists, e.g. psychologisis, can be made on the basis of a thorough
clinical diagnosis. Therefore, the psychological factor is apt to be re-

flected to some extent in test performance.

Instructions:

When instructions are ndt clearly and lucidly stated, ambiguities
and misconceptions are bound to ensue. Such a state of affairs is detri-
mental to effective performance on any test. For the sake of the validity
of the results, the test maker should take pains to ascertain that every
examinee understands what is expected of him.

Students in three of the four schools in which the test was con-
ducted were not familiar with the multiple—~choice type of questions. Hence
it was thought necessary to illustrate with an example on the board before
each administration. Some time was also spent on explaining how to use
the separate answer sheets. The examinees were encouraged to raise ques-
tions whenever they were in doubt.

Sone other important peints were brought to the students' atten-
tion. First, it was emphasized that to every question there was only one
correct answer, Secondly, students were urged to attempt all questions,
Thirdly, thqir attention was dramn to some misprints that appeared under
questions 14, 17, 34 and 35 in the preliminary form of the test.

The time allotted for the test (1 1/4 hours) may seem to be more
than is necessary for a test of L4 multiple-choice items. However, since
the results of this preliminary testing were to be a basis forifiem ana-
lysis, the test should be given with quite ample time limits so that most
individuals would have a chance to try allitema.l It was observed that

1
R.L. Thorndike, Personnel Selection, (New York: John Willey &
sons’ lgi‘g), po 53. Y
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the slowest student was able to finish in one hour and that all the items
were tried by every examinee., The time limits of the test in its final

form were set in the light of these observations.

Scoring:

Examinees were instructed to do all work on the separate answer
sheets. They were to respond by crossing the letter which preceded the
answer they believed to be correct.l A key for scoring was prepared by
punching holes on an answer sheet. Each punch corresponded to a correct
answer and an ansvwer sheet was marked by placing it against this key and
counting the number of correct responses.

The separate answer sheet proved to be useful in many respects.
It had the advantage of being scored guickly, and helped to facilitate the
analysis of test items. Also, the same question papers could be reused
with no need for further duplications,

The criterion for scoring was that each response was awarded a
score of one or zero depending on vwhether it was right or wrong so that the
maximum score on the test was 44. The same test was machine scored later

and a coefficient of correlation of .98 was found which was high enough.

The Sample:
For the purpose of this research, the population comprised all

Lebanese private secondary schoel toystudents in Beirut of gges 13 through
17 years. This restriction should be observed so that the results of this
study are not extended to govermment schools and to rural and suburban areas
in Lebanon. Exploratory work along similar lines needs to be carried out in
those parts of the country. Govermment and girl schools must also be taken

into account in any future research,
1

A copy of the separate answer sheet is included in the appendix.
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The sample was drawn out of four secondary schools in Beirut and
it totalled a number of 218 students as seen in table 1,

TABIE 1

Number of Students From Each School

School No. of Students
International College 110
Beirut Al-Watania L8
Ibn Sina 45
Ras Al-Nab! 15

Total 218

This distribution was not planned ahead of time but it was im-

posed by some administrative considerations as will be seen later.

Representativeness of Sample:

The inadequacy of the sample was evident as far as representative-
ness was concerned. Private girl-schools and sectarian schools as well as
others should have been taken into account. Clearly, the sample was biased
towards certain private secondary schools in Beirut. While representative-
ness was acceptable as a principle of sampling, it was difficult to imple-
ment in practice, This was becauee it presupposed a knowledge of the shar-
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acteristics of the population, Therefore, the piinciple of randomness had
to be used instead,

Randomness of Sample:

A random sample is defined as one in which every member of the
population has an equal chance of being included. Such a sample falls
within the range of random sampling errors of being representative with
respect to the trait under investigation. However, the effective imple—
mentation of this principle was impaired by some practical and administra-
tive difficulties.

First, schools were chosen on the basis of availability rather
than on a random basis, This line of action was dictated by the fact that
some of the schools contacted were antagonistic to the idea of the test.
Hence, the consent of a school was the sole basis for its inclusion in the
sample. Out of seven schools only four showed signs of cooperation,

Even in those four schools, the plan of sampling proposed by the
writer proved to be in conflict with the school schedules., This plan con-
sisted in preparing lists of the names of the students according to chro-
nological age, and then selecting every third name on each of those lists,
but scheol authorities were in favor of whole class administrations for
convenience sake. They also set the number of students who were to partici-
pate in each administration of the test., As a result, the sampling adeqg-
uacy suffered appreciably at some age levels particularly 12 and 18 which
had to be discarded. The following table shows the number of cases corres-
ponding to each age level in the interval 13 - 17 years.
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TABLE 2
Number of Cases Corresponding

To BEach Age Level

Age in Years to the | No. of Cases
Nearest Birthday

13 53

Ll Lu

15 32

16 36

17 42
Total 204,

A sample of 4LOO or more was planned for this stddy in the first
place. It was to encompass ages 12 through 18 years. This was not possi-
ble to accomplish for two reasons. The first was that some schools were
not willing to provide more than a specified mumber of students. The
second reason was that part of the testing was ca_eried out during summer
when the size of classes is small, In view of these considerations, it
was thought more appropriate to concentrate on a smaller age interval,

namely, 13 - 17 years,



CHAPTER ITI
ITEM SIS

The process of item analysis is to be considered as an integral
part of the reliability and validity of the test. It was conducted with
a view to examining the degree of compatibility of each of the items with
the purpose of the test, The aim of the analysis was to allocate items
at the various age levels on the basis of (1) the level of difficulty of
each item, (2) the discriminative value of each item; and (3) the effective-
ness of the distracters., Items that fell short of meeting the necessary
standards were subject to deletion from the final form of the test., The
items in the preliminary form of the test will now be studied in the light

of the three criteria above.

Increase in Performance with Age:

If the proposed scale is to possess practical utility, it should
be able to differentiate among the different age levels. A higher level
of performance was to be expected of the 17 year old rather than of the 13
year old., Therefore, priority was given to items that possessed this
characteristic, Items that revealed fluctuations in performance from age
to age were thus discarded.

Table (3) shows the percent passing each item at each age level.
It will be observed that less than half the items in the test registered
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TAELE 3

Ttem Analysis: Percent Passing According To Age

Item Age 13 Age 14 Age 15 Age 16 Age 17
98 95 88 89 98
2 U 98 88 89 98
3 90 93 81 89 95
& b 93 94 9% 100
5 90 90 91 8l 100
6 87 %0 /0 97 95
7 83 88 91 89 93
8 85 93 9 92 86
9 L2 30 Al 31 60

10 ol 83 69 92 93
1 100 93 91 97 95
12 69 90 88 81 93
13 10 13 16 28 26
1 73 73 72 83 79
15l 90 83 100 92 88
16 38 40 L7 53 72
17 33 35 50 56 71
18 90 90 88 89 93
19 90 90 88 92 93
20 %0 83 8l 97 90




TABLE 3 (Continued)
Item Analysis: Percent Passing According To Age

Item Age 13 Age 14 Age 15 Age 16 Age 17
21 87 g5 a8 86 90
22 75 &3 53 56 52
23 81 85 69 81 83
2l 48 53 41 Ll 52
25 23 28 28 28 17
26 33 60 59 56 55
27 27 30 56 50 65
28 13 40 38 72 T
29 56 55 53 64 71
30 33 35 28 Ll 31
31 35 L5 L7 39 55
32 L2 60 63 86 76
33 33 48 53 Ll 57
34 57 60 63 78 81
35 13 30 9 36 L5
36 27 33 N 50 62
37 33 45 56 58 Th
38 13 20 19 33 38
39 63 60 50 6L 62
10 12 28 9 L7 L9
41 50 53 63 86 il
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TABLE 3 (Continued)
Item Analysis: Percent Passing According To Age

Item Age 13 Age 1}, Age 15 Age 16 Age 17
x 42 31 43 L 53 71
x L3 48 60 55 58 83

L 38 a5 13 56 50

x Items marked with a cross show increase in performance with age. A
difficulty index for the total group was found for each item by averaging
the difficulty values obtained at the five age levels., The difficulty
index was 8,.2 for item 12, 18.6 for item 13, 50 for item 16, 49 for item
17, 45.6 for item 27, 47.4 for item 28, 59.8 for item 29, L/ for item 71,
65.4 for item 32, 47 for item 33, 47.8 for item 34, 43.8 for item 36, 47.2
for item 37, 24.6 for item 38, 66.6 for item 41, 48.4 for item 42, 60.8
for item 43, |
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steady increases in performance with age, The discrepancy in the rest of
the items may be attributed to the inadequacy of the words sampled and
also to some extent to the shortcomings of the population sample, Items
that failed to differentiate among ages were excluded from further statis-
tical amalysis.

Level of Difficulty:

The difficulty level of an item for a specific age group was de-
termined by the percent of that age group passing the item. The number
of discriminations among examinees is believed to be greatest when an item
of fifty per cent difficulty is used. This is because the variance is max-
imized at this level. The test-score reliability is also increased to its
maximum value when this condition is fulfilled.l In view of these consi-
derations, items of fifty per cent difficulty for a certain age were con-
sidered eligible for inclusion in the final form of the test. However,
this was difficult to accomplish in practice; so the range was extended to
encompass items of seventy percent difficulty. The selection so far was
only tentative since other requirements had to be satisfied before the

final decision was made,

Diseriminative Value:

Besides having a reasonable difficulty level, an item should be
able to discriminate ut;.sfactorily between able and weak subjects on the
eriterion variable. Unless this is achieved, a test can hardly be said to
have practical value. Such a defect is detrimental to any selection program.
It is to be noted that an item of fifty percent difficulty may be amswered
correctly by a majority of inept testees. Such an item should be eliminat-

1

E.F. Lindquist (ed.), Educational leasurement (Washington:
Anerican Council on Education, 1951 s P 292,



ed if the instrument is to function properly. On the other hand, an item
that bears no relationship to the test as a whole is not a good item re-
gardless of its difficulty level or discriminative index. Tt should
measure what the test is measuring.

The discriminative value of an item was investigated with refer-
ence to three criteria, namely, (1) its discriminative index, the iotal
test scores being taken as the extermal criterion; (2) its correlation with
the total test scores; anmd (3) its standard deviation. These three proce-
dures were carried at each of the five age levels seperately, They will
now be discussed in detail in their order of presentation,

The discriminative index of an item at a certain age level was
calculated by using the Phi coefficient (Guilford's formula*) on the basis
of a fifty-fifty dichotomy., This was done in view of the inadequate number
of cases at the various age levels. The use of the top and bottom 27 per-
cent would have been feasible had a larger sample been assembled. The .
significance of the Phi coefficient at the different ages was then obtain-
ad.:L For significant discriminations at the 5 percent level, Phi coeffi-
cients were found to be .27, .31, .35, .33 and .30 for ages 13, 14, 15, 16
and 17 respectively.

The values of Phi appear under column (3) on each of tables (4)
through (8). Each table represents an age level. The coefficients were
only computed for items that indicated progressive increase in performance
with age. An inspection of the tables reveals that some of the selected
items failed to discriminate between subjects within the various age levels
in spite of the fact that they complied with the criterion of increase with

age,

A | 2 2
The formula used was X = Ny
+*

A list of the formulas used is included in the Appendix,
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A point biserial corrslation was then run for the scores on each
item reduced into a dichotony of rights and wrongs with the total test
scores at each age level., This wes done to ensure that the item was
measuring the same function as the whole test. The higher the correlation
coefficient, the more consistent the item was with the test. This process
contributes to the validity and reliability of the whole test in the sense
that the correlation coefficients may be thought of as dependable estimates
of item reliability and itermal velidity of the test.

The point biserial correlation coefficients are shown under
colum{/ of tables (4)through @) . On the whole, it would seem they were not
high enough due to the errors inherent in both the test and the sample.

No rule of thumb was followed in the interpretation of those. coefficients.
The higher the coefficient, the more suitable the item was for placement at
a certain age level.

The standard deviation of each item was then calculated at each
age level with the purpose of examining the degree to which the scores were
spread out for the particular item at the different age levels. The great-
er the value of this statistic,the more indicative it was of variability.
The values of the standard deviations appear under column(5)of tables (4 )

through &,) .

Validity of Items:
An attempt was made to establish the validity of each item on the

basis of very limited data. These data were available only at the Interna-
tional College and for a limited group of subjects numbering 84. Since the
test was in Arabic, grades in Arabic of the examinees constituted a reason-

able external criterion for item validity purposes. Those students who did



TABIE 4

Item Analysis: Difficulty, Diserimination, and Validity

of Items at Age Level 13

Ttem | Difficulty |Discriminative | Correlation With | Standard Validity
Level Index Test Scores Deviation |Coefficient
12 69 .17 «30 47 .10
13 10 «33 «27 «29 .00
16 38 .12 .28 «50 «25
17 33 45 40 o47 21
27 27 .09 .10 o5 -.15
28 14 .06 .08 .36 -.17
29 56 -19 .03 «50 -.09
31 35 16 o35 47 14
32 L2 31 42 49 16
33 33 «20 .26 o7 26
34 57 o45 48 47 49
36 27 26 .18 oh5 <02
37 33 &5 «40 47 22
38 13 «28B 22 o34 04
Ll 50 62 65 «50 21
L2 31 .08 +04 o7 .28
43 L8 L2 33 50 0L
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TABLE 5
Item Analysis: Difficulty, Discrimination, and Validity
of Items at Age lLevel 14
Item ‘Di.fi’iculty Discriminative | Correlation With | Standard | Validity
Level Index Test Scores Deviation |Coefficient
12 90 -o17 +06 «33 -e32
13 13 -.08 07 «33 «10
16 40 10 «20 .50 21
17 35 42 46 48 35
27 30 22 22 o45 «10
28 40 «20 A6 49 .13
29 55 11 W16 +50 -.12
31 45 30 by +50 .09
32 60 4l 59 o49 «20
33 L8 25 32 +50 +19
34 60 61 71 49 «33
36 40 27 10 L7 .02
37 L5 52 52 .48 .11
38 20 38 «19 40 .10
41 53 36 .38 49 «05
L2 43 25 oI o149 35
43 60 20 35 49 31




Item Analysis:

- 29 w

TABLE 6

of Items at Age Level 15

Difficulty, Discrimination, and Validity

Item |Difficulty |Discriminative|] Correlation With| Standard | Validity
Level Index Test Scores Deviation |Coefficient]
12 88 19 25 «33 =02
13 16 43 57 36 25
16 L7 oLy L7 50 07
17 50 50 52 +50 32
27 56 17 25 «50 -.10
28 37 26 .15 48 .03
29 53 19 <11 50 »29
3l L7 .06 .10 50 oA
32 63 .52 60 .48 19
33 53 19 .32 .50 .02
34 63 52 56 48 .61
36 L7 .56 67 .50 26
37 56 .50 .63 50 .19
38 19 16 .18 39 -.15
L1 63 .69 .68 «50 27
L2 Ly 76 .79 «50 41
L3 55 .35 .28 45 17
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TABLE 7
Item Analysis: Difficulty, Discrimination, and Validity
of Items at Age Level 16
Item |Difficulty | Discriminative | Correlation With | Standard | Validity
Level Index Test Scores Deviation |Coefficient
12 8l -.07 .17 40 +00
13 28 25 2L 45 -.09
16 53 .39 <40 «50 37
17 56 56 56 50 «29
27 50 022 15 50 A1
28 72 .62 55 45 23
29 Th 40 40 48 qen
31 39 A1l .03 49 A1
32 86 40 oLy +35 .10
33 I b5 42 50 oldy
34 78 40 33 42 .02
36 50 22 A1 .50 «27
37 58 28 35 49 .30
38 33 0 11 &7 -3l
41 86 o2l 4l .35 .08
L2 53 .61 56 56 A8
43 58 51 .36 L9 .16
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TABIE 8
Item Analysis: Difficulty, Discrimination, and Validity
of Items at Age Level 17
Item | Difficulty | Diseriminative | Correlation With | Standard | Validity
Level Index Test Scores Deviation | Coefficient

12 93 .09 .05 .26 o1

13 26 38 43 oLy <32
16 72 39 57 49 48
17 71 53 45 k5 20

27 65 o2l S 50 .03

28 T4 38 58 A .10
29 (it 42 29 45 .06
31 55 .05 19 .50 ~-04
32 79 34 41 43 .06

¥ 57 48 59 49 .23

34 gl 24 35 39 .09

36 62 .29 43 49 .08

N T4 .38 .62 Ly .10
38 38 .10 21 49 06
41 8l W24 .39 .39 .01
42 71 42 .58 o4i5 16

43 83 A5 60 37 .30
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well in Arabic courses in school were the ones expected to show a high
level of performance on the test and vice versa, Validity coefficients
were computed for all the selected items at each age level by using a
point biserial correlation and they are shown under column (6)of tables
(B)through (8). In general, the coefficients tended to be low. This was
expected since they were based on a limited number of subjects; but they

indicate that a positive relationship exists between the two variables,

Effectiveness of Distracters:

A good multiple-choice item should favor subjects who are able
with respect to the trait in question. With this fact in mind, the dist-
racters must be so phrased as to lead astray the weak subject. A distract-
er is considered effective in-so-far as it appeals to more of the inept
testees, Distracters that do mot tally with this principle are evidently
misplaced, As such , they hinder the proper functioning of the item., The
following analysis is done with a view to locating good and bad distracters
with the intention of adapting and modifying the latter for future use.

The subjects at each age level were divided into a high and a low
group on the basis of their test scores., A fifty-fifty split was thus made.
The responses of the two groups to a particular distracter were counted for
each group separately and then added up for all age levels, The omits also
received the same treatment, This procedure was repeated for each item and
the results were then entered into table (9). The upper row in front of an
item in the table gives the number of responses of the high-scoring group
to each of the five options while the lower row does the same for the low-
scoring group, Correct responses are marked in order to distinguish them

from distracters and omits,
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Table (9) includes all the items in the preliminary form of the
test. It is first noted that some distracters attracted more students of
the two groups than the correct responses, This is clear in items 13, 25
and 38, Those distracters must be completely discarded and the correct
responses have to be revised, In item No. 40, more students of the low-
scoring group responded correctly to the item, Therefore something should
be done about the right answer to make it more appealing to the higher
group. Some distracters like options 4 & 5 in item No. 27 are attracting
more of the good students, Hence, they have to be modified., In item No.
12, options 1 and L are examples of non-functionihg distracters because
they are drawing equal numbers from the two groups. They should be replaced
by others. Distracters, such as options 1 and 4 in item 1 with no respond-
ents, should also make way for better ores.

The modification and adaptation of distracters is not without its
returns, because the efficiency of distracters enhances the discriminative
value and difficulty of an item. 8o, an item that was not originally good

may be rendered desirable by adjusting its distracters.

The Final Selection:

The items included in the final form of the test were the satis-
factory ones from the standpoint of increase in performance with age 3
difficulty level, discrimimative value, validity and effectiveness of
distracters. To the extent that an item satisfied these criteria, it was
allocated to the appropriate age level, Items that were deficient in the
characteristics outlined were deleted from the test, It mmst not be con-
¢luded, however, that the chosen items constitute a full scale in the

proper sense of the word. They only set the pattern for more elaborate
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TABIE 9

Analysis of Distracters

ftem | Omits | Option 1 | Option 2 | Option 3 | Option 4 Option 5
x
0 0 2 99 0 0
1
3 0 A 91 0 3
x
0 1 98 1 1 0
2
3 3 EAR 3 0 1
' x
0 1 99 0 1 0
3
2 9 83 3 2 2
x
0 0 0 0 3 100
L
5 1 1 | i 3 1 92
x
0 9% 1 0 L 0
5
L 87 0 0 9 il
x
P 0 2 98 1 0 0
2 9 88 3 0 < !
x
0 6 0 2 0 93
7
2 1 1 2 0 85
x
0 3 96 1 0 1
8
L 8 85 3 1 2
x
2 37 11 0 50 |
9
| Ly 12 3 33 2
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TABLE 9 (Continued)

Analysis of Distracters

[tem [Omits |Option 1 | Option 2 | Option 3 | Option &4 Option 5
%
0 0 1 0 95 5
10
3 3 1 0 69 25
X
0 1 100 0 0 0
XX
0 5 93 0 2 1
x
0 2 86 3 9 1
12
2 2 82 5 9 1
%
1 56 1 6 28 11
13
4 60 S 4 9 8 13
T x
0 2 i 8 0 1 90
1
2 7 27 1 1 63
x
0 1 3 92 L 1
15
1 0 6 90 2 2
x
1 19 6 8 66 1
16
7 38 9 3 39 3
X
0 9 72 3 1 16
7
10 15 25 15 9 27
x
1 96 3 0 1 0
18
1 86 9 0 2 3
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TABLE 9 (Continued)

Analysis of Distracters

’L.[t-em Omits | Option 1 |Option 2 | Option 3 |Option 4 | Option 5
X
0 2 % 1 1 0
19
0 A 87 2 8 1
X
0 1 0 2 95 3
20
2 7 2 L 8l 2
X
0 0 L 9L 0 3
21
2 1 11 82 2 3
X
1 5 1 8 1 72
22
3 1 2 13 13 59
x
0 2 9% 1 1
23
A 15 68 6 3 5
p.4
0 51 0 3 43 4
24
2 L6 2 9 38 4
X
1 66 A 25 5 0
25
3 46 2 2l 2l 2
X
3 21 10 2 9 58
26
5 26 12 5 7 Lé
X
L 20 51 2 15 9
27
8 17 34 12 9 21
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TABLE 9 (Continued)

Analysis of Distracters

[tem |Omits |Option 1 | Option 2 |Option 3 Option 4 Option 5
x
3 32 0 2 59 5
28
2 2l 1 6 30 5
X
2 68 2l 2 L L
29
3 52 35 ) X 3
X
10 3 8 L8 1 17
30
10 13 12 21 15 30
x
1 1 1 2 36 50
31
1 15 5 kL 38 38
x
0 10 0 9 0 82
32
1 32 3 13 5 52
x
0 5 62 23 8 3
33
4 4 31 L6 10 6
x
1 0 0 L 91 ]
3k
3 2 1 16 50 16
X
2 9 37 7 2 24
35
1 11 17 20 19 29
x
1 5 16 58 15 6
36
5 16 26 28 19
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TABLE 9 (Continued)

Analysis of Distracterw

iltem Omits | Option 1 Option 2 | Option 3 | Option 4 |Option 5
x

0 77 1 6 ¢} 7
37

2 36 27 23 3 10

0 25 "

LO 0 32

38 *

1 L0 32 5 17

x

0 2 0 9 5 75
39 |

1 6 ‘ 3 20 14 L7

x

L 30 27 11 11 18
L0

2 18 29 21 13 20

*

2 0 6 3 3 87
L1

2 6 39 12 6 L6

x

0 67 12 L 16 2
L2

2 29 22 32 10

x

0 8 8 1 82 2
43 .

3 22 : 21 3 L6 6

0 iyl 1 58 5 L
Ll

6 19 L7 21 L L
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research to be conducted in tuture.

vut ot the 17 items that showed increase in performance with age,
ten only were able to ﬁeot the other requirements. The choice was made
after a thorough inspection of the available data, The allocation of
items to the different age levels was made mainly on the basis of the
levels of difficulty of the items, their discriminative reliability and
validity indices. The reliability index is defined as the product of the
item standard deviation and the coefficient of correlation of the item
with the total test scores. Similarly, the validity index is defined as
the product of the item standard deviation and the validity coefficient of
the item. Item 3L was allocated to age level 14; items 32, 36, 37, and 41
to age level 15; items 17, 42, and 43 to age level 16 ; and items 16 and 33
to age level 17. Tables (4) through (8) show the items assigned to the

different age levels with the data that were used in the selection.
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CHAPTER IV
RESULTS

The ten selected items constitute the content of the test in its
final form. A few questions are now posed as to the dependability of the
new instrument. Does the mean performance on those ten items show a definite
increase from age to age? How reliable is the instrument at the various
age levels? To what extent does it agree with the validation criteria?

Is there any evidence of normal distributions at the different age levels?
And last but not least, is vocabulary ability as measured by this instru-
ment a correlate of academic achievement? These questions are now taken

up in turn on the following pages of this chapter.

Increase in Performance With Age:

The answer sheets were scored again for the ten items only. A
response was awarded a score of one or zero so that the maximum score on
the test was ten. Frequency distributions were set up for the five age
levels taken separately. Those distributions are shown on table (10).
The means and stanrdard deviations were computed from this table.

It may be observed from the table that the means indicate a
steady increase from one age to another., The relationship between average
performance on the ten selected items and age is linear and positive as
represented in fig. (1). As for the standard deviations,they are not in
agreement showing that the scores were not well spread out at some age
levels. An attempt will be made to normalize the distributions later.



TABIE 10

Frequency Distribution of Scores

FREQUENCY

Score ;
Age 13 Age 14 Age 15 Age 16 Age 17
10 0 0 3 3 9
9 L A 5 3 9
8 3 L 2 7 8
7 2 3 2 b A
6 8 7 4 6 1
5 9 4 5 3 2
L 11 6 2 5 1
3 4 3 0| 3 5
2 9 b 3 1 1
1 L 2 L 1 2
0 2 1 b | 0 0
Mean L1 5.09 546 6,22 7.19
S.D 2,12 2,36 3.06 2,33 2.75
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Reliability of the Instrument:

The reliability of a test is defined as the degree of consistency
with which the test mea.éures what it is intended to measure., In operation-
al terms, this means that on a test-retest situation with the same instru-
ment, a testee should rank in the same position relative to his group.
Relative reliability is found by correlating the sets of scores obtained
on two successive administrations of a test. Besides relative reliability,
there is absolute reliability. The latter is concerned with the errors
inherent in the instrument itself and the statistic used in this comection
is the standard error of measurement, This statistic yields an estimate
of the deviation of a set of obtained scores from their true values that
will be found when the instrument is free from chance errors and errors of
measurement. The two reliabilities will now be considered separately.

Kuder-Richardson formula No. 20 was employed in the calculation
of relative reliability. The application of this method was preferred in
view of the homogeneity of the test items. The same factor was being
tapped by all items in the test. Reliability coefficients were computed
for the five age levels and the values were .54, +63, .82, .67 and .82 for
ages 13, 14, 15, 16 and 17 respectively. The reliability coefficient for
21l ages taken together was found to be .75. It will be noticed that, in
general, as age increases, reliability coefficients increase. The coeffi-
cients are low at some ages showing that the range of variation in the
trait was small.

The standard error of measurement was calculated at each of the
five age levels, The values ebtained using raw scores were & 1,4, * 1.43,

1,30, * 1.34 and # 1,17 for ages 13, 14, 15, 16 and 17 respectively. It
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may be noticed that as reliability increases, the standard error of measure-
ment is reduced. Therefore, it follows that the predictive value of the
instrument is enhanced at thet particular age level., <The above results can
be interpreted along the following lines, assuming that the distributions
are normally distributed. Taking age 13, it can be said that the edds are
68 in 100 that an obtained score is in error by l.44 points or less; 95 in
a 100 that it is in error by 2,88 or less; and 99 in 100 that it is in
error by 3.6 or less. The other values can be interpreted in a similar
fashion. It is clear that the standard errors of measurement are high.
This is to be expected due to the low reliability coefficients. Compara-
tively, the instrument is more dependable at ages 15 and 17, but its pre-

dictive value is generally low.

validity of the instrument:

The validity of a test is defined as the accuracy with which it
measures what it purports to measure. Two aspects of validity are consi-
dered here namely rational and statistical validities. These will now be
discussed.

Rational validity is concerned with the content of the test from
the standpoint of its relevance to the purpose of the test and to the
psychological function under investigation. Words that demanded a good
level of conceptualization were given preference, MNoreover, they were
actually taken out of textbooks used in the schools this year. Also, the
internal validity of each item in the test was ascertained by correlating

it with the total test scores., This part was already dedlt with in detail

in previous chapters.
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Statistical validity aims at validating the test against an ex-
ternal criterion that is believed to be indicative of success in the trait
examined. It was pointed out earlier that courses loaded with the verbal
element provided the best predictors of success on the job, The scores
on each item were already correlated with school grades in Arabic for the
different age levels to establish the validity of each item., items that
showed no correlations or that correlated negatively were discarded.

A Pearson r correlation was then run between scores on the final
form of the test and grades in Arabic and English, Validity coefficients
were found for the test at the five age levels, The choice of English and
Arabic grades as the validating criteria was made on a purely rational

judgement, The values of the coefficients appear on table (12).

TABLE 11

Validity Coefficients at the Five Age Levels

Validity cCoefficient
Age
Arabic English
13 .08 .09
1L .73 .36
15 .03 .09
16 - .31
17 A .38
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These results were cobtained for a total of 84 subjects taken from
the iInternational College. Ages 13 and 15 were not well represented in the
sample drawn from this échool. Therefore, the coefficients should not be
generalized to the whole population particularly age levels 13 and 15, The
coefficients at the remaining ages are significant showing that the rela-
tionship was not due to chance, but a systematic factor was behind it.

On the whole, there is someevidence that success on the vocabu-
lary test is conducive to success on subjects calling for a good command
of verbal ability. This conclusion is made on account of the positive
correlations obtained. However, in view of the small group of subjects
used and the inacurracy in grading predominant in schools, these coeffi-
cients should not be regarded as reliable estimates of the relationship

magnitudes,

Vocabulary and Achievement:
It was already pointed out that vocabulary ability could yield

by itself an estimate of gemeral intelligence., This statement was made

in the light of research evidence already cited, The data pointed to the
fact that a positive relationship exists between verbal ability as mea-
sured by vocabulary tests and general intelligence. However, the role of
vocabulary ability in academic achievement has not been given due attention
and concern. It must not be forgotten that wverbal symbols are the corner-
stone of any educational endeavor since they are the media of transmission
and commmication. Therefore, it is logical to conclude that a student
with a good command of verbal symbols is apt to show a higher level of
achievement than one with a low verbal ability, In other words, the high-

scoring students on the vocabulary test are also the high achievers at
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school. This hypothesis was then put to the practical test and the proce-
dure followed in its empirical wvalidition is explained below,

The scores of‘ the test in its final form were correlated with the
year's averages of 8, students available at the International College., A
Pearsonian correlation coefficient of .24 was found. This value is signi-
ficant at the five percent level. It would seem then that within experi-
mental errors, vocabulary ability is a correlate of achievement. The vo-
cabulary test now adds the new significance of being a predictor of achieve-

ment as well as of intelligence.

Normalizing the Distributions:
A trait like vocabulary ability should conform to a normal distri-

bution at the various age levels. However, this was not possible to achieve,
as is seen in figures (2) through (6), due to sampling errors. The fact
that a large number of the subjects was drawn from summer schools appears
to have influenced the shape of the distributions appreciably. This is
because summer school students comprise a population of repeaters who seem
to lack the ability as well as the motivation. Therefore, the best-fitting
curve for each distribution has been constructed in order to render it
normal, This may be described as the curve that would have been obtained
had adequate sampling techniques been employed.

The steps involved in the normalization process are as follows:

1) The scores are entered in the first colum of table (13)
through (17). They range from O to 10,

2) The corresponding observed frequencies are placed in the second
column,

3) The Z-score is then calculated for each raw score by taking
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its upper limit. The Z-scores appear in the third column.

L) The area under each Z-score is read from tables and the
values entered in the fourth column.

5) The area within two successive Z-scores is obtained by sub-
tracting the area below the lower Z-sccre from that below the upper one.
Those areas are shown in the fifth column,

6) The number of cases at each included area is determined by
multiplying that area by the number of subjects at the age level concerned.
Those expected frequencies appear in the sixth column,

7) The scores and the expected frequencies are then plotted with
the former as the abscissa and the latter as the ordinate. The normalized
curves are shown by dotted lines in figures (2) through (6).

8) A seventh column has been added to the tables with the pur-
pose of converting raw scores into T-scores with a mean of 50 and a stand-
ard deviation of 10.

The normalizing of curves was carried out with the intention of
showing the discrepancy, which may be attributed to errors in sampling,
between the observed and expected frequencies of scores. The basic
assumption was that vogabulary ability was normally distributed among
subjects at each age level. The curves could be used by future research
workers in order to avoid the sampling pitfalls encountered. The raw
scores were converted into T—scores so as to have a common point of refer-
ence, Inter—age comparisons could then be made among the different age

levels.



nNormalized Distribution for Age 13

- AN

TAEIE 12

Obgerved Proportion | Proportion | Expected
core | Frequency | Z-Score | Below Within | Frequenc T-Score
10 0 3.01 «9987 0042 0 80,1
9 1 254 +9945 0137 1 754
8 3 2.07 +9808 0356 2 70.7
7 2 1.60 9452 L0744 L 66
6 8 1.13 8708 1254 7 61.3
5 9 0.66 JTL54 «1750 9 56.6
L 11 0.18 571 .1855 10 ) 51.8
3 L -0.29 3859 .1623 9 7.1
2 9 -0.76 2236 <1143 6 L2.0
1 A -1.23 1093 0647 3 37.7
0 2 =1,70 JOLLG LOLL6 2 33
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TAELE 13

Normalized Distribution for Age 14

Beore | Observed {Z-Score | Proportion | Proportion | Expected !T-Score
Frequency bBelow Within Frequency
10 0 2.29 .5890 »0204 1 72,9
9 A 1.86 «9686 0435 2 68.6
8 L l.44 «9251 .0790 3 6l .L
7 3 1.02 <8461 «1170 5 60.2
6 7 0.61 <7291 .1538 6 56.1
> 7 0.19 «5753 #1663 7 51.9
A 6 ~0.23 <4090 .1512 6 L7.7
3 3 ~0.65 2578 J155 5 43.5
2 A =1.07 <1423 0742 3 39.3
1 2 =149 .0681 «0400 2 35.1
0 h ! -1.91 .0281 .0281 p ! 30.9
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TABLE 1

Normalized Distribution for Age 15

Score | Ubserved | Z-Score | Proportion | Proportion | Expected T-Score
Frequency Below Within Frequency

10 3 1.65 +9505 -0L39 1 66.5
9 5 1.32 9066 0677 2 63.2
8 2 0.99 8389 0935 3 59.9
7 2 0.66 #TL5L L1161 L 56.6
6 L 0.33 6293 +1253 L.l 53.3
5 5 0.0L «5040 1295 L1k 50.1
A 2 ~0,32 3745 1167 L 46.8
3 1 ~0.65 2578 .0918 3 43.5
2 3 ~0.97 1660 L0709 2 40.3
| [ ~1l.31 0951 +OLLD 1.4 36.9
0 1 ~1.64 .0505 -0505 1.6 33.6
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TABLE 15

Normalized Distribution for Age 16

Score | Ubserved | Z-Score | rroportion | Proportion | Expected T-Score
Frecuency Below Within rrequency

10 3 1.83 9661 +OL57 2 68.3
9 3 l.41 -+ 9207 . 0842 3 641
8 7 0.98 8365 1242 b 59.8
7 L 0.56 «7123 +1566 5.6 55.6
6 6 0.14 5557 +1660 6 51
5 3 ~0.28 3897 7T 5 47.2

n 5 ~0.70 +2120 .1106 A L3
3 2 -1,12 1314 . 0696 3 38.8
2 1 =154 .0618 .0368 1 34.6
1 ! -1.96 +0250 .0163 NIA 30.4
0 0 -2.38 0087 .0087 0 26,2
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Normalized Distribution For Age 17

Score | Ubserved J Z-Score | Proportion | Proportion | Expected |T-Score
Frequency Below Within Frequency
10 9 1.20 . 8849 0854 L 62
9 9 0.8L 7995 <1151 5 58.4
8 8 0,48 684 1366 5.7 54.8
7 L 0.12 5478 1426 6 51.2
6 1 -0.2) 4052 +1309 5 47.6
5 2 -0,60 2743 .1058 L an
4 1 -0, 96 1685 0751 3 L4O.L
3 5 ~-1.32 0934 . 0469 2 36.8
2 : -1.6¢ + 065 .0258 1 33.2
1 2 =24 04 0207 0125 0.5 29.6
0 0 24140 0082 .0082 0 26




< 3

%o

ADNINDF Y
~

o

(U

No,em.g/zgo DisrrIBuUTION Fo& Ace /17

rFr6. 6

ScowsLs



-59 -

CHAPTER V

CONCLUS ION

Despite its limitations, this study has succeeded in certain areas.
Its major contribution lies in two distinct fields:

1) First, through the process of item analysis, suitable items
were found which were then allocated to the various age levels. Those items
form the nucleus around which a more elaborate scale of vocabulary ability
may be designed. The selected expressions also set the pattern for future
research in the sense that they indicate the type of words suitable to the
abilities of the different age levels, However, the validity of the results
obtained should be tested by using a larger and a more representative sample.

2) Secondly, this research has succeeded in finding a positive
significant relationship between vocabulary ability and academic achievement,
The implications of this finding for educational practice will be discussed
later in this chapter.

Among the results of this study, two findings merit special con-
sideration. First, it has been observed that composite expressions rather
than single words possess the characteristic of differentiating among the
various age groups. Eight out of the ten selected items belong to this
category. It would seem then that composite expressions in the Arabic
language require a higher level of abstraction than single words. In the
latter, the difficulty appearsto reside more on the words as such than on

the concepts involved. Therefore, through sheer rote memorization or



- GO =

fortunate guessing, a subject may choose the correct meaning of a word.
This accounts partly for the lack of discrimination manifest in the respon-
ses to single expressions. On the other hand, composite expressions seem
to tap deeper mental processes, Taken meparately, the verbal symbols
forming such an expression may be well-known to the subject, but it is the
totality of the expression that really matters. A good deal of insight
and conceptualization is called for if he is to build a meaningful whole

of the constituent parts.

The other finding is that the reliability of the ten selected items
increases with age in the range 13-17 years. This has already been shown
by the reliability coefficients obtained at the different age levels., A
possible explanation for this result is as follows: Since vocabulary abi-
lity increases with age, it may be assured that the number of items attempt-
ed by a testee is a function of his age level, Therefore, more reliable
results are expected at higher age levels due to the fact that reliability
increases with increasing test length., However, further research is needed

to verify this conclusion.

Educational Implications:
Since vocabulary ability appears to be a correlate of achieve-

ment, it becomes the task of the school to foster the environment that will
nourish this ability, if the student is to achieve up to his potentialities,
The school should place a premium on courses that are loaded with the
verbal element, This should be commenced at an early stage during child-
hood so that optimum development of this ability is reached in adulthood.
Underachievement can no longer be attributed to lack of motiva-
tion, talent or interest only, because a verbal handicap contributes equal-
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ly as much to the problem, Hence, the need arises for tools that can locate
any signs of verbal d_:i.fficulty in students. The vocabulary test is of use
here in the sense that it is a reldable predictor of success in schools.,
Students with verbal trouble may then be singled out and assisted before
any repercussions occur,

The reasons for therelationship between vocabulary ability and
general intelligence are not far to seek. It was already pointed out that
almost all intelligence scales are verbal in nature. Therefore, their cor-
relation with vocabulary tests is expected in view of this common attribute,
More important still, vocabulary tests seem to possess something of their
own that enables them to stand on the same footing with octher full scales
in mental measurement. Hence, the vocabulary test is now regarded as a
reliable substitute for an intelligence test in obtaining a quick estimate
of mental ability. In the Arab world, where mental measurement is still
a virgin field, vocabulary tests can serve as valuable predictors of mental

ability until full scales are standardized,

Suggestions and Recommendations for Future Research:

The results of this study should not be regarded as conclusive
and final because of the many wealmesses inherent in it. First, the sample
used was very inadequate in number and a larger sample should have been
used. The age span, 13-17 years, was small, If more ages had been includ-
ed, some of the items deléted from the test might have proved to be suitable
for placement at these age levels,

As far as ability was concerned, the subjects appeared to belong
to different populations as seen in figures 2 through 6 in chapter 4, In
addition to their insufficient nugiber, subjects drawn from summer schools



were either repeaters or bright students vwhe intended to accelerate their
programs of study. They also came from different schools and had different
educational backgrounds., The International College group formed a third
category. This may account for the three modes in the figures, Therefore,
any future study should attempt to improve on the sampling techniques used
in this project for more accurate results.,

Further research is also needed on the role of education, sex
and social class in vocabulary ability., This is because vocabulary abili-
ty appears to be the product of these factors and intelligence. Future
research should investigate the extent to which wach of these factors
influences vocabulary ability. Unless this is done, those variables are

bound to be reflected in any measurement of vocabulary.
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APPENDIX



FORMULAS

1. Phi Coefficient (Guilford's formula):
g = Pu~-Pl
2V Pq
where
Pu = Proportion in the upper group answering the item correctly
¥l = Proportion in the lower group answering the item correctly

qQ =1-p

2. Point - biserial correlation coefficient:

-
pb-g-xt/‘p
st V g

where

Xp = the mean acore of those answering the item correctly

xt = the mean of the total test scores

st = the standard deviation of the test

p = the proportion of the total group answering the item correctly

q=1-p

3. Kuder-Richardson reliability formula No, 20:

Ttt-_n_(l-_ij
n-1 :

where

n = number of items on the test

s = standard deviation of the test

p = the proportion of those responding correctly to an item

qQ=1l=p



4. Standard error of measurement:
Se =8 VI-rtt
where
S = standard deviation of the test
rtt = the reliability coefficient of the test

5. Pearson r computed from raw scores:

r=NZXY - (X)(3Y)

"wx - @] [ - (:H)i_]

where
N = number of subjects
A = a raw score on one variable

1 = a raw score on the other wvariable
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