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FOREWORD

This report, which is the final report

on Cooperative Research Project No. 566,
carried out by the University of Pittsburgh
under contract with the United States Office
of Education, is the third in a series of
technical reports dealing with Project
Talent. The first two are:

1.

Flanagan, Dailey, Shaycoft, Orr, Gorham,
& Goldberg. Designing the study.
Pittsburgh: 1960. (Technical report to
U.S. Office of Education, Cooperative
Research Project No. 635.)

and

Flanagan, Dailey, Shaycoft, Orr, &
Goldberg. Studies of the American
high school. Pittsburgh: 1962.
(Final report to U.S. Office of Educa-
tion, Cooperative Research Project

No. 226.)

Reprinted 1968, with minor corrections.
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Chapter I. INTRODUCTION

A. Purpose of the Research

As a part of the larger program of research on the identification,
development and utilization of human talents, a study was conducted
under Office of Education Cooperative Research Project No. 566, to lo=
cate and test a sample of all members of a specific age group whether
or not in school. The larger study, which is still in progress, has
been fully described elsewhere.* The special study which is the sub-
Ject of the present report has several objectives:

1. To insure, by supplementing the data on high school students
(collected under the main phase of the larger research program)
with data on boys and girls of high school age but not in high
school, that the national inventory of talents would be truly
comprehensive.

2. To develop national norms based on a truly representative sam-
ple of an age group--rather than just on those members of the
age group who are in high school, and who therefore do not
provide adequate representation of the seriously retarded.

3. To compare the following four groups of persons with regard to
various important characteristics:

a. School dropouts

b. Students who are in school but below the normal grade for
age

*Flanagan, Dailey, Shaycoft, Orr, Gorham, & Goldberg. Designing the
study. Pittsburgh: 1960. (Technical report to U.S. Office of Education,
Cooperative Research Project No. 635.)

Flanagan, Dailey, Shaycoft, Orr, & Goldberg. Studies of the American
high school. Pittsburgh: 1962. (Final report to U.S. Office of Educa-
tion, Cooperative Research Project No. 226.)




c. Students who are making normal progress through school

d. Accelerated students

Among the important variables in regard to which these four
groups are to be compared are:

a. Aptitudes, abilities, and educational achievement levels

b. Background characteristics: family, home, activities

c. Interests, goals, and aspirations--with particular emphasis
on factors related to choice of an occupation

. To draw inferences concerning the factors that lead students to
drop out of school.

5. To provide a substantial body of data concerning the aptitudes
and abilities of a representative sample of members of a single
age group, so that later on, when follow-up data become avail-
able, these data can be used to provide answers to questions
such as the following:

a. How many dropouts have entered various trades and industrial
occupations?

b. What are the aptitude and interest patterns of the dropouts
who entered these trades and occupations?

c. What influence does the training acquired during the time
in school (e.g.,training in shop work) have upon later oc-
cupational activities?

d. How do dropouts compare in job progress and effectiveness
~ on the job with persons completing their high school educa-
tion who entered similar occupations?

e. What are the chances for improving current teaching methods,
on the basis of inferring the effects of present methods,
by comparing the success attained by high school graduates
with the success attained by those who receive no education
beyond the eighth or ninth.grade?

B. ScoEe

The design of the research called for efforts to secure a sample
that would be as representative of a complete age group as possible.
This meant that the sample was to include not only high school students
in Grades 9-12 (who were the subjects used in the larger program of
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research of which the present study is a part) but also members of the
selected age group who were in any of the following categories:

1. Still in school, but not in Grade 9, 10, 11, or 12

2. School dropouts

3. Not in school, because of serious illness or physical disability
L. Mentally retarded

5. In institutions

It was subsequently decided that the purposes of the project could
be furthered by providing a substantial body of data concerning the
aptitudes and abilities of Tth and 8th grade students. This would make
it possible later on, when follow-up data become available, to supple-
ment information concerning the out-of-school members of the selected
age group with information on another sizable group of persons who could
not be covered by the main Project Talent sample. This important sup-
plementary group would consist of those Tth and 8th graders who are
destined to drop out before reaching high school, and also a more repre-
sentative group at these grade levels with whom the dropouts can be
compared.

C. Choice of Age Group

On the basis of a preliminary survey of the situation, it was de-
cided to use 15-year-olds as the complete age group. The decision that
this would be the optimal group was dictated by both practical and theo-
retical considerations.

For practical reasons the selected age group had to meet two con-
ditions. First, almost everyone in the age group would have to still
be in school; and secondly, most of those in school would have *to have
reached high school. The first of these conditions was important be-
cause those still in school would be comparatively easy to locate and
to arrange to test, while it was obvious that this state of affairs
would not be generally applicable to those not registered in school.
Some of these out-of-school youth might be very difficult or impossible
to locate, and others, even if located might be difficult to persuade
to subject themselves to testing. And the second condition, the require-
ment that most of those in school have reached high school, would make
it feasible to use the regular Project Talent sample to provide a proba-
bility sample of members of the selected age group who were in Grades
9-12. This requirement that the vast majority of the population under
consideration be in high school meant that the selected group had to be
at least 15 years old, since a very sizable proportion of 1lh-year-olds
are in Grade 8.



By a convenient coincidence, the 15-year-olds turned out to be not
only the youngest group that would be feasible but also the oldest,
since it was the last age group for which, because of the compulsory
school attendance laws, almost all of the youth of the nation would
still be in school. (In most states it is legal to drop out of school
at age 16 but not before.)

Those were the practical considerations that dictated choice of the
15-year-olds as the age group to be studied. As for the theoretical
considerations, it must be borne in mind that one of the primary goals
of Project Talent was to secure a national inventory of abilities. For
this purpose the 15-year-olds seemed more suitable than a younger group
would be, since the 15-year-olds would be more like an adult group, and
therefore the data would provide a better basis for drawing inferences
about the distribution of various kinds of abilities among adults.

For these reasons, then, the 15-year-old age group was chosen as
the group on which to base the research described in this report. For
this study, 15-year-olds were defined as boys and girls who had passed
their 15th birthdays as of 1 March 1960 but had not yet reached their
16th birthdays.



Chapter II. PROCEDURE

Since a study of a large-scale nationally representative sample of a
single age group had never been carried out before, procedures had to be
developed from the beginning. In order to avoild expensive duplication
of effort, data collection for the present study was coordinated with that
for the larger study. While this procedure had the minor disadvantage of
making the present study somewhat dependent upon certain phases of the
larger study, to have done it any other way would have doubled or tripled
the costs.

A. Sampling

Having defined the population of interest, the next problem was to
select a sample for study. Since the sampling procedure was tied to that
for the main study, the latter will be summarized first.* But because
both the regular sample for the main study and the special sample for the
study of 15-year-olds are essentially "probability samples”, it seems
advisable to precede the description of the procedures used with a brief
discussion of the nature of such samples.

1. The concept of "probability samples”

By "probability sample" is meant a sample chosen in such a way that
the following conditions are met:

a. For every member of the population the a priori mathematical
probability of inclusion in the sample must be known.

b. For every member of the population this a priori probability
must be greater than zero. In other words every member of the
population must have some chance of being included in the

sample.

Note that in a probability sample the probability of selection does
not have to be the same for all members of the population. The

*¥Full details about the sampling procedure are given in Chapter III
of Designing the study. (Flanagan. et al., op. cit.)




probabilities merely have to be known and greater than zero. In the
data analysis stage, it is possible to correct for differential prob-
abilities (i.e., differential sampling ratios) by appropriate differ-
ential weighting of the cases.

Use of a probability sampling procedure is the one best way of insur-
ing that unbiased estimates of population values can be obtained.

The regular Project Talent sample

The regular Project Talent sample consists basically of all the
students in Grades 9, 10, 11, and 12 in between four and five per
cent of all secondary schools in the United States. The high schools
selected were a stratified random sample of all senior high schools,
and the associated junior high schools. The stratification varigbles
were:

a. Broad category of school

For this purpose the schools were divided into three broad
categories: public, parochial, and private.

b. Geographical area

For this purpose 56 strata were used, namely: the five
cities with populations in excess of 1,500,000 (New York,
Chicago, Los Angeles, Philadelphia, Detroit); the District
of Columbia; and the 50 states (with the five large cities
named above removed).

¢. Size of senior class

This basis of stratification was used for public schools only.
The following four strata were used: (1) under 25 seniors;
(2) 25-99 seniors; (3) 100-399 seniors; and (4) 40O or mere
seniors.

d. Retention ratio

This value, which was defined as ratio of number of graduates¥
to number of tenth-graders¥*, was also used as a stratification
variable for the public schools (but not for the private or
parochial schools).

On the basgsis of technical considerations concerning sampling method-
ology, it was decided that the most efficient sample of a given size
would be obtained by using differential sampling ratios for the
different school size strata (undersampling the smallest public schools,
oversampling the largest ones, and correcting the resultant data through

*In 1956-1959 school year
*¥*In 1957-1958 school year
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the use of differential school weights). Accordingly the following
sampling ratios were used;

Sampling

ratio
Public schools with fewer than 25 seniors 1:50
Public schools with 25-399 seniors 1:20
Public schools with 400 or more seniors 1:13
Parochial schools 1:20
Private schools 1:20

Exceptions to this procedure occurred in New York City and Chicago,
where through special arrangements with the school authorities,

more schools participated but only a sample of the students in the
included schools were tested. In New York City every senior high
school and every Junior high school participated; it was agreed to
test one out of 12 students in each school. In the case of Chicago's
38 academic and technical high schools, 20 of them were selected at
random and one-tenth of the students in every grade in every selected
school were tested.

Throughout the sampling process, in every instance where randomiza-
tion was required, it was achieved through the use of random numbers.
It might be mentioned in passing that for some of the sampling opera-
tions the random numbers were generated by an electronic computer
and for other operations they were found in a published table. The
distinction between the two sources of random numbers is of no real
importance, however. The important point is that no efforts were
spared to make the sampling process a genuinely random one.

The resultant sample consisted of 1063 senior high schools, together
with the associated junior high schools. Of the 1063 invited schools
987 agreed to participate. This amounted to an unusually large total
acceptance rate, 93 per cent. The breakdown of sampling units (senior
high schools) invited and accepting is shown in Table II-1.

In summary, then, a probability sampling procedure was used, with

senior high schools constituting the sampling unit, to select the

regular sample. This sample consists of 987 senior high schools that
agreed to participate, together with 238 associated junior high schools--
a total of 1225 schools. This regular sample comprises public, paro-
chial, and private schools. A total of nearly 400,000 students in

Grades 9-12 were tested in these schools. These 400,000 students
constitute the regular Project Talent sample.

Division of the regular sample into ten subsamples

For use in analyses where the total regular sample would not be re-
quired, the 987 high school sampling units were divided into ten




Table IT-1

Number of Sampling Units that Participated or Declined
to Participate in Project Talent

Number of senior high schools

Public Parochial Private Total

Participating 822 114 51 987
Declined 57 11 8 76
Total 879 125 59 1063

subsamples which were as close to equivalent in terms of the strat-
ification variables as could reasonably be achieved. Junior high
schools were assigned to the same subsamples as the senior high
schools with which they were associated. In the case of junior

high schools (such as those in New York City) which were not directly
assoclated with any specific senior high school, the school was
assigned to a subsample on whatever other basis seemed reasonable,

in order to maintain the qualitative (and quantitative) equivalence
of the ten subsamples to as great a degree as feasible.

The resultant ten approximately equivalent subsamples into which the
1225 junior and senior high schools of the regular sample were divided
were designated "Subsamples O, 1, 2, 3, 4, 5, 6, 7, 8, and 9." As
will be seen, one of these ten subsamples ('"Subsample 0") play:. a
major role in the study of 15-year-olds.

The 76 schools which had been invited to participate in Project
Talent but had declined were likewise distributed among the ten
subsamples, for possible inclusion in special studies involving
school characteristics.

The gpecial sample of 15-year-olds

For the special study of 15-year-olds with which this report deals,

it wag necessary to obtain a special sample of lS—yéar-olds not in
Grades 9-12, to supplement the members of this age group who were in
our regular sample. This special sample was to consist of those 15-
year-olds not in high school who were residing in the school districts
corresponding to one-tenth of the "general-purpose public senior high
schools" in our regular sample. (The term "general-purpose high school"
will be explained a little later.)
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For this purpose it was decided to use the school districts correspond-
ing to the general-purpose public senior high schools in "Subsample 0,"
which is one of the ten subsamples into which the regular sample had
been divided (as described in Paragraph 3 above).

The use of school districts corresponding to general-purpose public .
senior high schools was based on the assumption that for every bit of
habitable area in the United States there is a general-purpose public
high school to which residents can send their offspring, and that there-
fore by using as the sampling units the geographical areas to which these
schools correspond, a probability sample can be obtained.

In order to simplify determination of the a priori probabilities of
inclusion, it was considered desirable to divide the country into
geographical sampling units in such a way that each member of the
population (non-high-school 15-year-olds) would be included in only

one sampling unit. Hence the decision that only "general-purpose

public high schools" would be used. General-purpose public high schools
were defined operationally as the set of high schools meeting the require-
ment that together the districts defined as corresponding to them would
cover the United States completely and without overlap. This meant that
these schools would mostly fall in the category of comprehensive high
schools, and that non-public schools, vocational high schools, and other
special purpose public high schools (e.g., schools for the deaf) would
not be included. It also meant that some ad hoc redefinition of "school
districts" would be necessary for use in defining the special sample in
situations where more than one general purpose high school was available
to residents of an area. For instance, let us consider the situation in
a multi-school town where the high schools did not have specific area
boundaries. If there were N general-purpose high schools in such a
town and n elementary or junior high schoods, and if one of the N high
schools were in Subsample 0, the area defined ag corresponding to this
high school would be that corresponding to the = elementary schools or
Junior high schools closest to the "Subsample(' high school.

A slightly different procedure was necessary in New York and Chicago,
where the regular sample had not been defined as including 100 per
cent of the students in the included schools.

In New York City the geographical areas for the special sample of
15-year-olds were defined as the school districts corresponding to
five junior high schools chosen randomly within boroughs (one junior
high school for each of the five boroughs of the city).

In Chicago two elementary schools were selected randomly to define
the school district for the special 15-year-old sample.

In those sections of the South where segregated schools still exist,
when the school for whites was in Subsample O only whites were included
in the corresponding group of 15-year-olds not in high school. Likewise
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when the school for Negroes was in the subsample, only Negroes were
included in the corresponding non-high-school group. This was done

in order to maintain the "probability sample" feature, which was
deemed very important from the point of view of subsequent statistical
analysis of the data.

Of the 88 public senior high schools in Subsample O, 84 had partici-
pated in Project Talent (the main study) and four had not. Three

of the 84 participating schools were eliminated from the special
study of 15-year-olds because they were vocational schools and one
was eliminated because it was a special school drawing its students
from the entire state, and thus did not define a school district.
Elimination of the seven Subsample O general senior high schools from
New York City and the two from Chicago left 75 school districts in
addition to the five junior high school districts for New York City
and the two. elementary school districts for Chicago. Thus altogether
there were 82 school districts comprising the geographic area for the
special sample. OFf these 82, 78 were for schools that had partici-
pated in the regular testing. Regional Coordinators were able to
secure complete cooperation from 75 of the T8 schools. The other
three, like the four that had not participated in the main study,
found it administratively not feasible to cooperate in the study of
15-year-olds.

The supplementary sample

In addition to the regular sample of students (consisting of students
in Grades 9-12 in the regular sample of schools) and the special sample
of 1l5-year-olds, some other groups were also tested. These groups,
which are excluded from all analyses of the "regular sample data" but
are available for inclusion in special studies where appropriate,
include, among others:

a. The entire 8th grade in certain schools whose Grade 9-12 students
are in the regular sample.

b. A "saturation sample" of Knox County, Tennessee, including the
city of Knoxville. This saturation sample consists of every stu-
dent in every school (public, parochial, or private) in Knox
County, in Grades 8-12. Two Knox County senior high schools had
been chosen for inclusion in the regular sample. The supplementary
sample includes, in addition to the Grade 8 students in these
two sampling units, all the rest of the Grade 8-12 students in

Knox County.

c. A few other schools, in which, by special arrangement, all stu-
dents in Grades 9-12 were tested.

The first two of the three categories of supplementary sample cases
described above are expected to provide valuable auxiliary data to
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that obtained in future analyses of the special sample of 15-year-olds.
The special value of the supplementary sample lies in the fact that it

will provide data on a very sizable group of 8th graders, and thus will
provide useful supplementary information on those students who drop out
of school without ever entering high school.

Thus the 1225 secondary schools of the regular sample were importantly

augmented by 123 supplementary sample schools. Five additional junior

high schools, which lacked a 9th grade but contained many 15-year-olds

below Grade 9 who were needed for the special sample, brought the total
number of schools in Project Talent up to 1353, about 5 per cent of all
secondary schools in the United States.

B. Data Collection for Special Sample

Locating the 15-year-olds belonging in the special sample

Regional Coordinators made intensive efforts to locate 15-year-olds

not in high school (Grades 9-12) who lived in the 75 school districts.
The first source of information consulted was the school system it-

self., In many communities accurate records were available at the school
buperintendent's office. The Regional Coordinators were thus able to
utilize the records of these school systems to identify the 15-year-

0lds not in school as well as those in school below the 9th grade.

In most states there are rigidly enforced laws requiring students to
attend school until the age of 16, so that there were extremely few
15-year-olds not in school and these few generally were institution-
alized cases. Thus in most states, virtually all the 15-year-olds
were locatable.

In other communities various agencies and persons were helpful in
identifying and locating the 15-year-olds out of school. These in-
cluded truant officers, visiting teachers, probation officers, police,
sheriffs, and welfare agencies.

In some cases, after lists of possible 15-year-olds out of school
‘were obtained, the last known address was visited to try to determine
the status of the individual.

Testing the 15-year-olds in the special sample

Fifteen-year-olds who were in school but not in Grades 9-12 were tested
in a number of ways, depending on what procedure fitted best in the
local situation. Very often the 15-year-olds were brought to the high
school and tested along with the other students. In some cases, this
involved collecting students on a bus from several schools and taking
them to the high school on the testing days. School systems cooperated
fully in these round-ups. In other cases, it was administratively
easier to test the entire Tth and 8th grades of an elementary or Jjunior
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high school, in order to have all the 15-year-olds included in the
group tested. DNon-public schools cooperated in testing 15-year-olds
below the 9th grade, either by sending them to the public high school
or by testing them in the elementary schools.

In cases where 15-year-olds were not attending any school at all, the
Regional Coordinators made special arrangements to try to test them.
Very often this entailed testing them individually. In other cases,
it was possible to test several at one location. In one case, a
high school principal drove around a county, collected twenty-six
boys and girls, and brought them in from miles around, for testing.
They were paid a modest fee to take the tests or to be interviewed.
The school superintendent personally assisted in this operation.

The standard Project Talent battery was used for the special sample.
One additional instrument, called Supplement for the Student Infor-
mation Blank,* was used only for the 15-year-olds not in any school.

Adequacy of the data collection

There is reason to believe that in almost all cases the Regional
Coordinators were very thorough in their efforts to collect the
required data. (Some specific examples of their intensive efforts
are described in Paragraphs 1 and 2 above.)

However, there were a few areas where such great difficulties were
encountered that even strenuous efforts to locate 15-year-olds out

of school met with only limited success. For example, in one south-
eastern community where no compulsory school attendance law was in
effect, hardly any 15-year-olds out of school could be found. But
instances where something like that happened are only isolated inci-
dents, and therefore it seems reasonable to suppose that on the whole
the sample was fairly complete. Certainly there was some coverage of
most of the major groups known to contribute a sizable proportion of
the dropouts. Boys and girls of Mexican and Puerto Rican origin
(especially in Texas and New York City) and Negroes in the large
cities and the South were among the groups represented.

Unfortunately, however, though most 15-year-olds apparently were
located, it did not prove possible to test them all. A record form
was gathered for most, but test scores and other data were sometimes
impossible to get. Some 15-year-olds below the 9th grade but in
school apparently were not tested because of mix-ups or because it
proved impossible to make suitable arrangements. But many others

*Shown in Appendix A.
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were not tested for the simple reason that- the Regional or Local
Coordinators found them incapable of taking the tests. Their read-
ing and writing skills were quite inadequate for the task.

Table II-2 shows a breakdown of the 82 sampling units which define
the school districts for the special sample of 15-year-olds. For
slightly more than half of the schools cooperating there are appar-
ently no 15-year-olds in the district who are not in school.

Table II-2

Tabulation of the Sampling Units (School Districts)
in the Special Sample

No. of
School Districts

A. Schools reporting no 15-year-olds out of school

1. Reporting some 15-year-olds below Grade 9 30
2. Reporting no 15-year-olds below Grade 9 10
Subtotal 4o

B. Schools reporting some 15-year-olds out of school

1. Reporting some 15-year-olds below Grade 9 26
2. Reporting no 15-year-olds below Grade 9 *_2_
Subtotal 35
C. Schools for which no data are available 7
Total 82

Table II-3 shows the number of 15-year-o0lds not in school and in school

below Grade 9, separately for schools reporting no 15-year-olds out of
school, and for schools reporting some. In each case the estimated
total number of 15-year-olds below Crade 9 is partially inflated since
schools sometimes reported students as 15-year-olds who were outside

this age range. On the other hand some cases, particularly 15-year-olds

below Grade 9 in the non-public schools, may not have been located.
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It will be noted that the number of 15-year-olds below Grade 9 who
were tested is somewhat smaller than the estimated population. This
is due to the difficulties involved in actually locating these stu-
dents, and getting them to report for the tests. Further reduction
of the number of 15-year-olds below Grade 9 for whom complete informa-
tion was obtained is due to the fact that some of the academically
retarded boys and girls were unable to complete the tests and fill in
the forms, or became discouraged in their attempts to do so.

The 15-year-olds out of school were even harder to locate, and the

103 Supplements for the Student Information Blank and the 22 partial
or complete sets of test data probably were all that could be obtained.
These boys and girls were even more reluctant in most cases to take
tests and fill out forms (and less capable of doing so) than those in
school below the 9th grade.

C. Differential Weighting of the Cases

As has already been indicated in the discussion of sampling procedures,
differential weights correcting for differential sampling ratios were neces-
sary in order to obtain unbiased estimates of means, standard deviations,
and other values for the national population represented by the sample.

Four sets of weights (designated Weight A, Weight B, Weight C, and
Weight D) have been developed for Project Talent, each suitable for a
different purpose, but since only three of these sets (Weights A, B, and
D) are applicable to the special study of 15-year-olds, only these three
will be described here.

Weight A, when applied to a group of students in the regular sample,
is intended to reproduce the national population represented by that group.
Thus weighted means obtained by applying Weight A to all Grade 12 boys in
the sample who plan to go to college should be unbiased estimates of the
corresponding means for all such boys in the entire country.

Weight A is the same for all the students in a school. It equals the
reciprocal of the sampling ratio, divided by the proportion of the invited
schools in its category (on the basis of the stratification variables) that
agreed to participate in Project Talent. Thus it corrects simultaneously
for differential sampling ratio and for differential acceptance rate.

Weight D is intended for use solely in analysis of the data for the
15-year-olds. For each 15-year-old in high school, Weight D is identical
to Weight A. For each 15-year-old in the special sample, except in New
York City, Weight D is exactly ten times as large as Weight A for the
corresponding high school cases. This multiplication by ten corrects for
the fact that only one of the ten regular subsamples was used in determin-
ing the school districts for the non-high school cases. In the case of
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four of the five Jjunior high school districts used to define the special
sample in New York City, Weight D equals ten times the number of Junior
high schools in the corresponding borough. (In the case of the fifth
borough, Richmond, an additional adjustment had to be made to correct
partially for the fact that this borough is not fully covered by Jjunior
high school districts.) A similar adjustment was theoretically necessary
for the special sample cases in Chicago, but by coincidence the adjusted
value for Weight D turned out to equal ten times Weight A, so that no
special modification was needed for Chicago.

Weight B, unlike Weights A and D, is primarily applicable to the
schools themselves, rather than to the boys and girls in those schools
(or resident in the corresponding school districts). When the Weight B
values are applied to a group of schools in the regular sample (eog.,
all the public high schools in cities with populations between 5000 and
250,000) the purpose is to get an estimate of statistics based on all
such schools, whether in the regular Talent sample or not.

Weight B, like Weight A, corrects simultaneously for differential
sampling ratio and for differential acceptance rate. Weight B is iden-
tical to Weight A except for the New.York City and Chicago schools, in
which the sampling ratio differed for students and schools because of
the fact that there was sampling of the students within the schools.

D. Qverview of the Kinds of Data Analysis

The remainder of this report deals with what was found out about the
15-year-olds as a group and what was found out about 15-year-olds at dif-
ferent levels of schooling--including those who have been accelerated,
those who have been making normal progress through school, those who are
a year or more behind in school, and those who have dropped out altogether.

Chapter III deals primarily with the 15-year-old who has dropped out
of school.

Chapter V deals with the total group of 15-year-olds at all levels
of schooling. Chapter IV, which is concerned with age-grade relation-
ships, and Appendix B of Chapter V, which presents correlational data,
deal with the high school student in general and are intended to provide
a background against which to view the data reported in Chapter V.

Both extensive correlational data and means and standard deviations
for a wide variety of variables are presented and discussed in Chapter V.
Percentile norms are also presented (in Appendix C) for over 50 test
variables.,



Chapter III. THE FIFTEEN-YEAR-OLD DROPOUT

Fifteen-year-olds not in school who could not be tested were asked

to supply the information called for by the Supplement for the Student
Information Blank (SIB Supplement)*.

Supplements were obtained for 103 of the 253 15-year-olds not in
school (49 boys and S4 girls). The forms were designed to be filled out
partly by the 15-year-old himself and partly by the Regional Coordinator
or other interviewer.

A. ©Size of Group and Definition of Group

In addition to the 103 SIB Supplements received for dropouts, there
were SIB Supplements filled out for 23 of the 15-year-olds whose self-
reports indicated they were still in elementary school. While some of
these SIB Supplements, which were intended only for 15-year-olds not in
school, were probably filled out through a mix-up, others were prBEBf?
filled out as a result of a real ambiguity in the status of the 15-year-
old. In other words, there is reason to believe that some of these boys
and girls, having been long-term truants, are regarded by the school
authorities as dropouts but that they still consider themselves students
in the sixth or seventh or eighth grade of the local elementary school.
Evidence of this ambiguity lies in the conflict between the report of
the Local Coordinator, who certified some of these boys and girls to us
as not being in school, and their own reports on Record Form Z, in which
they indicated clearly that they were still in school, in one of the
elementary grades. (There is enough redundancy built into Record Form Z
that when it is filled out consistently throughout, it is reasonable to
infer that the statement that the youngster is still in school was made
intentionally, and not a mere clerical error.)

This phenomenon of the "gray area" between "dropouts™ and over-age
students who are habitual truants seems to occur chiefly in certain
rural or semi-rural areas sizable segments of whose populations are dis-
advantaged groups. If efforts are made in these areas to enforce the

*This form is shown in Appendix A, Part 1,
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compulsory education laws, these efforts are apparently unsuccegdsful
in regard to the 15-year-olds who choose to absent themselves from
school permanently.

In a couple of schools there are apparently about a third as many
15-year-olds still at the elementary school level who are in this nebu-~
lous "gray area' midway between truancy and formally recognized with-
drawal from school, as there are 15-year-olds who are actually attending
elementary school with some degree of reguldarity. Or, to put it another
way, there are certain rural regions where probably about one-fourth of
those 15-year-olds who according to law ought to be attending elementary
school are managing to by-pass the law.

Although there certainly would have been some justification for
treating these boys and girls as dropouts, since that is probably what
they are in almost every sense except that of legal sanction, we have
chosen, in the interests of consistency, to treat them in the data analy-
sis as 1D-year-olds still in elementary school wherever there was reason-
able evidence that this was their legal status. This "reasonable evidence"
was considered to exist whenever Record Form Z was filled out in a way
that was not only consistent with the elementary school hypothesis but
also was internally consistent, and therefore presumably bore a degree
of dependability that an internally incénsistent document would lack.

There 1s still another aspect to the difficulty of determining mem-
bership in the "15-year-old dropout" group. It is necessary not only to
distinguish between 15-year-olds in school and those not in school, but
also to decide, in the presence of conflicting evidence, whether the boy
or girl is actually a 15-year-old. Some of those in the groups of drop-
outs rounded up for testing and believed by the Regional or Local Co-
ordinator to be 15 years o0ld have reported their own ages to be 13 or 1L
or 16 or 17 and have given as their dates of birth, dates compatible with
these self-reported ages. While clerical errors in reporting one's age
or date of birth can occur in any group and at any level of'ability, the
frequency with which inconsistency between self-reports and the Coordin-
ator's report in regard to the age of the youth has occurred has been
too great among these disadvantaged groups with the truant-dropouts to
be attributable wholly to clerical error.

Part of the ambiguity is probably due to the fact that some of
the boys and girls concerned really don't know exactly how old they
are. They may be members of a sub-culture not attuned to the impor-
tance of accurate records in our contemporary civilization; and even
more relevant, many of them may be dependent for information about
their exact age on the vague and self-contradictory information that
may have been provided by a mentally retarded mother who has a large
number of children and a poor memory. This is not an unreasonable
supposition, since the majority of the boys and girls we are talking
about are academically retarded and many of them, as will be seen
later, are functionally illiterate and presumably of only borderline=-
normal intelligence at best.
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Thus we fully recognize that the student's self-report of his age
may be wrong. Likewise the school's information about his adge could
also be wrong. Therefore we had to make an arbitrary decision as to
what reported age we should accept in the case of contradictory reports.
We settled on the policy of accepting self-reports when the reported
age and date of birth were compatible, even though this policy elimi-
nated from the study some of the boys and girls reported by the school
authorities (via the Coordinator) to belong in the special group of 15-
year-olds.

So much for the factors that cut our group of "15-year-old dropouts"
for whom SIB Supplements were available down to 103. Now let us turn
to a consideration of what the 15-year-old dropouts in our study are
like.

B. Age and Grade at Time of Withdrawal from School

Most of the boys and girls who are not in school at age 15 dropped
out when they were about 14 or 15 years old; very few of them
dropped out before age 13. This is shown in Table III-1. And as shown

Table ITI-1. Distribution of Age at Time of Withdrawal from School
(Based on 15-year-old Dropouts for whom SIB Supplements
Were Filled Out)

Age Boys Girls Total

15 17 1k 31

14 12 13 25

13 2 8 10

12 1 3 i

11 - 1 1

10 1 2 3

9 - 1 1

Never entered 5 L 9
Subtotal 38 46 8l

No information 11 8 19
Total kg 5k 103

in the bottom row of Table III-2, no more than half of them got be-
yond Grade 6. In the case of most of the boys and girls who drop out
before reaching 16, the factor determining the exact point at which
they drop out appears to be age, not grade. Presumably in most
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Table III-2. Grade Placement with Respect to Age, at Time of Withdrawal from School

Distribution Based on Fifteen-Year-0ld Dropouts,
Divided According to Sex and Last Grade Completed

I leted
Status at time No  Never Last grade complete

of dropout¥ Sex |info. entered Ungraded 1 2 3 L4 5 6 7 8 g9 10 Total

3 years ahead M -
F
Total 1

=

2 years ahead M
F

Total

1 year ahead M
F

Total
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At grade for age M -
F

Total 1
1 year behind M - 1
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Total 1
2 years behind M
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Total
3 years behind M
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Total
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Total
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F
Total
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No information M 12 5 1 1 1 1 21
F 7 L - 1 - 1 13
Total | 19 9 1 2 1 2 34

Total M 12
F T
Total 19 9 1 - 1

6 4 7 5 1 kg
6 L4 10 8 o2 5L
2 8 17 13 3 103

=\

1

1

—
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O 3w

3
2
10 5 1

* Grade placement with respect to age; estimated on basis of last grade completed, date of
dropout, and date of birth, Estimates were based on the assumption that a child would be
eligible to enter Grade 1 if his sixth birthday came before November of the year of entering.
This assumption is of course not universally valid in all Jurisdictions, but it is probably
close enough to the facts that if the exact status at time of dropout were known for each

student, a few cases might be shifted up or down one year in this table, but the general
picture presented by the table would be essentially unchanged.
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of these cases neither the boys and girls themselves nor their parents re-
gard it as important to stay in school until some specified level of aca-
demic attainment (e.g., Grade 6) is reached. But the compulsory education
laws do tend to keep boys and girls in school at least until they are
physically mature enough to have hopes of passing for 16-year-olds.

Since age at time of dropout is much less variable than grade at time
of dropout, there is a substantial negative correlation between last grade
completed and amount of academic retardation. In other words the lower
the grade, the greater the amount of retardation. This is shown clearly
by the bivariate distribution presented in Table III-2.

C. Tactors Resulting in Withdrawal from School

In his write-in comments the interviewer in many cases provided in-
teresting insights into the nature of factors which may have loomed large
in the withdrawal from school. Some of these factors are discussed below.

1. Marriage and/or Motherhood

Nine of the. 54 girls for whom SIB Supplements were provided
reported they were married. Not surprisingly, none of the 15-
year-old boys indicated marriage. Fourteen girls, most of them
not married, reported that they had children.

2. Mental Retardation

S5ix of the boys and three of the girls were reported to be
mentally retarded. While a few of the others may also be mentally
retarded although not explicitly reported to be, it appears that
"mental retardation" accounts for only a small proportion of the
school dropouts.

3. Poor Scholastic Ability

Poor scholastic ability, unlike actual mental retardationm,
apparently is a significant factor in a very substantial propor-
tion of the withdrawals from school.

Table ITT-2 gives direct evidence on this point, since it
shows that well over half of those for whom information on this
point was available were below the normal grade for their age,
and that over a third were at least two years behind.

As Table II-3 shows, for most of the out-of-school group it
proved impossible to obtain test data. There is reason to believe
that in most instances this was because these boys and girls just
could not read and write well enough to-cope with the test-taking
task--even though the pencil-handling requirements were minimal
for all of the tests, and the reading requirements were minimal
for some of them.
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Some indication of the extent of "functional illiteracy” in
this group is obtained by inspecting the Reading Comprehension
scores for the 24 dropouts who took the test. The distribution
of these scores is shown in Table III-3.

Table III-3. Distribution* of TAIENT Reading Comprehension
Raw Scores (R-250) and Grade 9 Percentiles
for 15-year-clds Not in School

Raw Score Grade 9 Number of
(R-250) Percentile *¥ (ases
31 68 1
19 33 1
12 12 3
11 10 3
10 8 3
9 6 2
8 L 1
T 3 L
6 2 2
p) 1 1
L 1 2
3 1 1
N 2k
Median 9.0 6.0
Mean 9.6
¥ Based on all 15-year-olds not in school who took the TALENT Reading Com-
prehension Test.
*¥¥* Tentative national norms, from "Project TALENT Counselors' Technical
Manual for Interpreting Test Scores", Washington, 1960.

The median score, 9.0, is only the 6th percentile for ninth-
grade students. All but two of the group got scores no higher
than 12, which corresponds to a ninth-grade percentile of 12.

And even this very poor showing on the test might not fully indi-
cate the extent of functional illiteracy among those who drop out
of school at 15 or younger, since the 24 for whom scores are avail-
able are probably not entirely representative of the total group
of 15-year-olds not in school. It seems wholly improbable that
these 2k boys and glrls who consented to take the full battery are

U, DU - PRSP0 W0 o R | T P . ST
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more likely that any bias would be in the other direction (i.e.,
in the direction that those tested are better readers than those
not tested).

Emotional Disturbances

None of the boys was explicitly reported to be emotionally
disturbed and only three of the girls were. Except for these
three, no clear information was available on this point.

Health Problems

About two-thirds of the students for whom responses were
available on the relevant SIB Supplement questions reported
that they had no serious health problems. Major health prpblems
or serious physical handicaps were reported for about 23 of the
group. Presumably most of the remaining 29, for whom no response
is available, are in good health. The data are summarized in
Table III-L.

Table III-L.. Health of 15-Year-0lds Not In School¥

* The source of these data is the SIB Supplement.

Boys Girls Total

Tuberculosis - 1 1
Hospitalized (other) - L L
Poor health (other) 1 3 L
Crippled - 2 2
Otherwise disabled T 5 12
Good health and no
physical disabilities 26 25 51
Subtotal 34 4o Tl
No response or ambiguous
response 15 14 29
Total kg 5k 103

Table III-5 shows what reasons were given by the boys and girls then-
selves for having left school. (These reasons were given in response to

Question

2 of the SIB Supplement.) In this table, the reasons are also

distributed jointly with last grade completed,

Only about three per cent of the dropouts indicated that low
grades or scholastic difficulties were at the root of their withdrawal
from school; however it was undoubtedly 2 big factor, since about
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60 per cent of them reported in response to Question 2 of the $IB Sup-
plement that their school grades had been wvery low.

Desire to get a job was given as a reason by many. For how many
of these boys and girls a job was really a matter of desperate neces-
sity rather than just an excuse for getting away from a hated school
1s problematical. There were at least one or two cases, however, in
which desperate financial straits did seem to be the deciding factor;
for instance a boy who withdrew because he couldn't pay the "book
fee", and hoped to return. There were also several who withdrew under
parental pressure to help support the family or to stay at home and
take care of an invalid grandparent. Statements to this effect,
written legibly and with grammatically correct wording, together with
an expressed interest in returning to school, suggest that there are
at least a few boys and girls of high school age who badly want an
education and would be capable of profiting from it, but are deprived
of it by conditions beyond their control.

D. The 15-Year-0ld Out of School

Once the student has left school, what is his life like? Does he
manage to get a job? Does he have any regrets? Does he ever comsider
returning to school? The S1B Supplement throws some light on these
questions. For most of the boys and girls who indicated that their
reason for dropping out of school was that they wanted to get a job
and earn money, efforts in this direction appear to have been doomed
to failure. Only seven of the 18 who explicitly stated that they had
dropped out of school in order to get a job indicated they had been
working regularly since then.

But few of them seemed to have much genuine interest in going back
to school. About 30 per cent of them said they had thought about return-
ing to school, but some of their replies to the question "Under what
conditions would you return?" suggested that they were not very eager
to do so. Some of these replies boiled down to an expressed willing-
ness to return only if major changes were made in the school or its
staff.

Joint distributions of responses to S1B Supplement Item 2 (“"Why
did you leave school?"), Item 5 (“Have.you been working regularly
since you left school?") and Item 3 ("Have you thought about returning
to school?") are presented in Table I1I-6, separately for boys and girls.

Teble III-T summarizes the relationship between working regularly
and interest in returning to school. This table is based on boys only,
since the picture for girls is complicated by the fact that so many of
them withdrew for reasons which would keep them out of the labor market
(e.g., to help out in their own homes). While the data of Table IIT-7
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Table III-7. Joint Distribution of Responses to S1B Supplement
Items 5 ("Have You Been Working Regularly...?")
and 3 ("Have You Thought About Returning...?")

Based on 1l5-year-old boys not in school.

" #3. Thought #5. Working Regularly?
About Returning? Yes No No answer Total
Yes 2 12 - | 14
No 7 18 - 25
No answer - 3 7 10
Total 9 33 7 Lo

are based on too few cases to be significant, they do serve as sighe
posts suggesting that among a substantial proportion of the dropouts
there is at least an element of regret at having withdrawn from school.

E. Environmental Factors

It seemed likely that localities characterized by a relatively
large number of 15-year-olds not in school would be different in
important respects from other localities. As a preliminary check on
the degree to which this was true, the dropouts were classified according
to characteristics of their neighborhoods. Considerable information on
the characteristics of the neighborhood served by each school partici-
pating in Project Talent is provided by the General School Character-
istics Questionnaire. A taxonomy system* for classifying public second-
ary schools into 17 groups which was developed in another phase of
Project Talent is based in part on these characteristics, and this
taxonomy can be used to throw some light on the nature of the neighbor-
hoods in which the school dropouts live. The 17 taxonomy groups are
described in Appendix A, Part 2. Four tables in Appendix E (Tables E-1,
E-2, E-3, E-4) show the distribution of certain salient characteristics
(kind of housing, character of neighborhood, percentage of "minority
group" students, and teachers' starting salary) estimated for the total
group of public secondary schools in the United States (divided into
four categories of schools representing the combination of the 17 public
secondary school taxonomy categories into four larger groupings ).
Inspection of these four tables will give some idea of the character
of these groups of taxonomy categories. For fuller information about
them, the reader is referred to the second technical report (Flanagan,
et al., op.cit.). Table III-8 shows the distribution, according to
taxonomy group, of the schools that the dropouts would be attending,

*Described in Studies of the American High School (Flanagan, et al., op. cit.
Chapter L4
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Also shown in this table, for purposes of comparison, are the total
number of Grade 10 students (of all ages) in each taxonomy group in
the schools of the "special sample", the number of 15-year-olds below
Grade 9 in the same districts, and the number of special-sample schools
in each taxonomy group. Table III-8 reveals considerable scatter of
the dropouts in terms of school taxonomy group. The rural south (Taxonomy
Group 54) and poor neighborhoods in southern cities (Taxonomy Group 51)
and in the very large northern cities (Taxonomy Group 21) account for more
than their share. Small towns in the Northeast also seem to have a bit
more than their share of dropouts. This is shown by the column labeled
"D/B", which presents the ratio of 15-year-old dropouts to number of
Grade 10 students of all ages. (Grade 10 was chosen for this purpose
because it is the normal grade for 15-year-olds.)

The C/B column shows the ratio of 15-year-olds below Grade 9 to
Grade 10 students. Comparison of this column with the D/B column shows
some noticeable disparities. Taxonomy Group 52, for instance, accounts
for far more than its share of 15-year-olds below Grade 9 and fewer 15-
year-old dropouts. Differences among schools (and among categories of
schools) in regard to promotion policy and local differences in com-
pulsory education regulations probably account for many of the disparities.
There 1s only a slight positive correlation, not significantly different
from 0, between prevalence of dropouts among the 15-year-olds and preva-
lence of 15-year-olds below Grade 9. (The Spearman rank-order correlation
between D/B and C/B, for 15 "cases", i.e., 15 taxonomy groups, is .28.)

More light is thrown on the 15-year-old dropout by inspecting the
characteristics of the four schools that account for over half of the
dropouts. These four schools, in descending order of proportion of
dropouts, are:

1. A southwestern school (Taxonomy Group 62). About
55 per cent of its students are Latin-American,
and about 5 per cent are Negro.

2. A segregated school for Negroes in a southern city
(Taxonomy Group 51).

3. A segregated school for Negroes in a rural area in
the South (Taxonomy Group 54).

L. A New York Cityschool-(Taxonomy"Group 21); about
25 per cent Latin-American, 15 per cent Negro.

These four schools apparently serve disadvantaged groups in large part.
And adding just three additional schools brings the percentage of 15-
year-old dropouts accounted for up to about 70 per cent. And these
three other schools, too, serve substantial proportions of disadvantaged
groups, including in the case of one school in the West, quite a few
Indians.
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F.  Summary and Conclusions

As has been indicated, most of the 15-year-old dropouts who indi-
cated they left school for economic reasons were unable to get regular
Jobs. This is hardly surprising, of course, to anyone who views the
situation realistically. There are very few jobs open to the 15-year-
old dropout--and most of these boys and girls have three strikes
against them in the competition for what few jobs there are. TFirst, the
typical 15-year~old dropout lacks specific training and job skills. Secondly
he lacks the basic tools of functional literacy--namely adequate reading
and writing skills. And thirdly the child labor laws and other legal
restrictions place sharp limitations on the kinds of work he may do.

It must be borne in mind that the group of dropouts we are talking
about now are not the boys and girls who leave high school at the age
of 17 or 18, after getting as far as, perhaps, the eleventh or twelfth
grade. A substantial proportion of this older group of dropouts pre-
sumably consists of boys and girls who are fully capable of graduating
from high school, and whose failure to do so is due primarily to deficient
motivation rather than to deficiencies in ability. The withdrawal of
these boys and girls from high school before graduation is undoubtedly
a loss not only to themselves but to society. But as far as the 15-year-
old dropouts are concerned, our evidence strongly suggests that very
few of them, at present, have adequate reading and writing skills to
enable them to master high schocl work and meet any reasonable standards
for high school graduation. Thus, under present circumstances, most of
these boys and girls probably would not have graduvated even if they had
stayed in school until they were 18.

While there is probably no pat solution to their problems, and to
the problem they create for society, concentration of efforts on bringing
boys and girls with reading deficiencies up to minimum standards of
literacy might be the most constructive single step that could be taken
in making it possible for them to profit from their schooling and to
acquire marketable skills. And any suctess that might be achieved in
raising their bagic literacy level would also probably cut the number
of dropouts by making them more interested in staying in school a while
longer--perhaps even until graduation.

There are two hopeful aspects to the problem of the 15-year-old
dropout. The first of these is that the magnitude of the problem is
not great; only a very small percentage of the 15-year-olds are not
in school. And the second hopeful aspect lies in the fact that the
problem is apparently a relatively localized one--largely concentrated in
a few areas. This localization is fortunate because it makes it possible
~0 concentrate remedial efforts rather than scattering and diluting them.
And although this may seem like a somewhat paradoxical statement, the
fact that the problem occurs primarily among underprivileged or dis-
advantaged groups is also a hopeful sign, because it increases the possi-
bility that remedial efforts will succeed. For instance it appears that
a substantial segment of the 15-year-old dropout group consists of Puerto
Ricans--many of them probably fairly recent arrivals in the United States
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proper and therefore severely handicapped in terms of English-language
literacy. This handicap is not a genetically transmitted disability, and it
can be greatly reduced by training.

All things considered, the compulsory education laws in most states
appear to be fairly effective in keeping boys and girls from dropping out
of school before they reach 16--but there are apparently scattered trouble
spots, here and there, where sizable groups are not receiving their quota
of free education. Steps can be taken to improve this situation.




Chapter IV. ANATYSIS OF AGE~GRADE RELATIONSHIFS

A. Introduction

To provide proper perspective for the interpretation of the data
for 15-year-olds it is necessary to know how the 15-year-olds as a
group fit into the total pattern. It is not enough to know merely
what grades these students are in and what kinds of test scores they
get, both as an overall group and in terms of the subgroups into which
they may be split on the basis of grade and sex. These sorts of data,
which are presented in Chapter V, tell us a great deal about the 15-
year-old. But what they do not tell us clearly is how the 15-year-old
compares Wwith the 16-year-old, the 17-year-old, the lh-year-old, and
the rest of his schoolmates--not merely in regard to grade distribution
but also in regard to abilities and achievement, as measured by per-
formance on the tests of the TALENT battery.

It is the purpose of this chapter, therefore, to provide the re-
quired background of age-grade patterns and age-grade-score patterns,
for high school boys and girls, as a setting against which the data
for 15-year-olds presented in the following chapter can best be inter-
preted.

B. Definition of Group on Which Data are Based

A11 of the data presented in the present chapter (except Table
IV-5) are based on a ten per cent subsample of the Project TALENT
schools~-more specifically, on that particular ten per cent subsample,
designated Subsample O, which was also used to define the school dis-
tricts in which 15-year-olds not in high school were to be located and
tested. (The present chapter, however, is concerned only with the
Grade 9-12 population, not with the special sample of 15-year-olds not
in high school.)

An additional restriction, a very minor one, is that the data in
this chapter are limited to the age range 12 to "20+", where "20+"
means ages 20 and 21 combined. This combining was done to simplify
computer processing. The two groups are so small that they have
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little weight in any event, and it was therefore felt that combining them

would not cause any major problems. Also in the interests of simplicity,
a tiny handful of cases below age 12 (there were no more than three or
four such cases at most) were eliminated, as were the very few cases over
21 years of age. In defining the age limits of the group (12 to 21) age
was considered to mean "age at last birthday" as of the time of testing.

All the data analyses presented in this chapter are based only on
those students for whom complete data are availsble. There is no reason
to believe that these students are atypical in any important respect of
the total group.

The total group on which the data of the present chapter are based,
then, consists of 26,503 students.

C. Age-Grade Patterns

Table IV-1 shows how the 26,503 cases of our subsample are distri-
buted, in terms of age, grade, and sex. In this table, the 2-year modal
age interval is represented by the year immediately above the diagonal
zigzag line and the year immediately below. Below the modal cases to-
wards the bottom of the chart are the students who are above the normal
grade for their age. These include both the students who have been ac-
celerated and the students who are ahead of their age group because they
entered the first grade a little younger than is customary. ILikewise,
above the modal group towards the top of the chart (Table IV-1) are the
students who are below the normal grade for their age. These include
students who have failed a grade or more sometime in their schooling,
and perhaps also a few boys and girls who entered school a year or two
late or lost time because of illness.

The numbers of students shown in Table IV-1 are raw frequencies,
which have not been weighted to correct for differential sampling ratios.
The corresponding weighted frequencies, which are approximately propor-
tional to the numbers of students in these subgroups in the United States
as a whole, are shown in Table IV-2. The dropout rate is highest, of
course, for the group that 1s markedly below grade-for-age, but there is
apparently a holding of the line against dropout, in the case of students
who are very much over-age for their grade but nevertheless stay in high
school considerably beyond the age when it would be easy for them to drop
out. This is particularly true in the case of students who have reached
at least the eleventh grade, so that graduation seems almost within grasp.

But in making comparisons of this sort it is necessary to teke ac-
count of differential birth rates in different years. For instance, when
we tested in 1960 there were about 15 per cent more l7~year-olds than 18-
year-olds in the United States. This difference was, of course, reflected
in the ratio of 1l7-year-olds to 18-year-olds in Grade 12, where these two
age groups encompass the modal age. For this reason the total U. S. popu-

lation in different age categories is shown in the last column of Table IV-2.

The purpose of Table IV-3 is to make direct comparisons simpler.
For this table, numbers of cases have been corrected to approximate
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Teble IV-1. No. of Students in Project TALENT Semple, Distributed by Grade, Age and Sex
(Ages 12 to 20+; Grades 9-12; Cases with Complete Data; Subsample O)

Age*  Bex Grade 9  Grade 10  Grade 11  Grade 12 Total
20-21 M 2 2 13 el 41
F - 1 1 9 11

Total 2 3 1k 33 52

19 M 2 6 32 136 176
F 1 ) 12 68 83

Total 3 8 Ly o0k - 259

18 M 6 ) 180 868 1100
F 6 22 100 692 820

Total 12 68 280 1560 1920

17 M 79 290 1228 3285
F 36 150 971 1923 3080

Total 2199 3611 6365

16 M 88 3553
F 116 3492

Total 20k TOk5

15 M 2 3208
F 5 3375

Total T 6583

14 M 1719 91 1 -- 1811
F 2110 113 1 1 2005

Total 3829 204 2 1 L0o36

13 M 96 1 - - 97
F 131 3 - 1 135

Total 027 L - 1 232

12 M 7 -- - 1 8
F 3 -- -- -- 3

Total 10 - - 1 11
Total M 3590 3540 3342 2807 13279
F 3605 34h7 3357 2815 13224

Total 7195 6987 6699 5622 26503

Note: The zigzag line represents the progression of medal age groups
from grade to grade.

* Age at last birthday at time of testing (Spring 1960).
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Teble IV-2. Numbers of students, by age, grade, and sex, proportional to
corresponding numbers in total U.S. high school population.¥

N U.S.pops

Age¥¥ Sex Grade 9 Grade 10 Grade 11 Grade 12 Total 1n 1000's
20-21 M 413 432 2629 5328 8802 21k9
F 0 500 221 2205 2926 2oLk

Total 413 932 2850 7533 11728 4393

19 M 433 1259 6764 28k15 36871 1108
F 211 721 2ko8 140L8 17388 1168

Total 6LL 1980 9172 LoL63 5k259 2276

18 M 1516 96L2 39873 178064 229095 1249
F 1539 520k 20893 138607 166243 12k9

Total 3055 148L6 60766 316671 395338 2L98

17 M 17448 61238 259461 351171 489318 1ks57
F 8576 32653 202899 388105 632233 1h15

Total 26024 93891 462360 739276 1321551 2872

16 M 75505 270118 382577 17433 745633 1450
F 38211 212826 L47055 22331 700423 1389

Total 113716 4829LL 829632 39764 1466056 2839

15 M 379807 13555 320 68842 1435
Total 825268 35028 1164 1357928 2802

14 M 360810 17349 120 = 378279 1403
F L42366 21696 120 186 L6u368 1345

Total 803176 390L5 2ko 186 guoghT 2748

13 M 181k2 120 -- -~ 18262 1789
F 25113 360 -- 200 25673 1726

Total 43255 480 - 200 43935 3515

12 M 1034 -~ -~ 220 1254 1825
F 360 -- -- -- 360 1758

Total 139k -~ - 220 1614 3583

Total M 750461 739965 704979 580951 2776356 13865
F Th7684 719421 695069 566526 2728700 13661

Total 1k981ks5 1459386 1400048 1147477 5505056 27526

* The frequencies in this table were obtained by weighting each case in Table IV-1
by the appropriate value (School Weight A) to correct for differential sampling
ratio and for rate of participation in Project TALENT of the selected schools in
the stratum. These weighted frequencies, therefore, are approximately proportional
to the corresponding numbers of students in the total U.S. high school population.

** "Age at last birthday" at time of testing (Spring 1960).
*¥¥¥ 1960 census.

Note: The zigzag line represents the progression of modal age groups from grade to
grade. '
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Table IV-3 Theoretical Percentage Distribution* of U.S. High School Students by
Age, Grade,and Sex (Ages 12 to 20+; Grades 9-12)

Est. % of Sample¥¥ _ U.S.pop*¥*

Age Sex Grade 9 Grade 10 Grade 11 Grade 12 Total in 10001s
20-21 M .010 .010 .061 .125 206 2149
F -- .011 .005 .050 066 22l
Total .010 .021 .066 175 272 4393
19 M .009 .030 .156 649 Bl 1108
F .00k .015 .052 <304 375 1168
Total .013 045 .208 .953 1.219 2276
18 M .030 .195 .810 3.613 4.648 1249
P .030 .105 J2h 2.812 3.371 1249
Total .060 300 1.234 6.425 8.019 2498
17 M .303 1.064 4.513 11.988 1457
F 154 .586 3.633 6.950 11.323 1415
Total A57 1.650 8.146 13.058 23,311 2872
16 M 1.319 L.720 .30k 13.029 1450
F 697 3.882 8.156 L07 13.142 1389
Total 2,016 14,842 J711 26.171 2839
15 M 1,860 . 240 .005 11.811 1435
F 4,287 8.258 399 .015 12.959 1367
Total 9.1h47 14.964 .639 .020 2k. 770 2802
1 M 6.516 .312 .002 -- 6.830 1403
F 8.335 409 .002 .00k 8.750 1345
Total  14.851 721 004 004 15.580 2748
13 M 256 .002 -- - .258 1789
F .368 .006 -- .003 377 1726
Total 624 .008 - .003 .635 3515
12 M .01k -- - .003 017 1825
F .006 - -- - .006 1758
Total .020 -- -- .003 .023 3583
Total M 13.317 13.039 12,468 10.807 k9.631 13865
F 13.881 13.272 12,671 10.545 50.369 13661
Total  27.198 26.311 25.139 21.352 100.000 27526

Note: The zigzag line represents the progressien of modal age groups from

grade to grede.

*Based on same cases as Table IV-2.
*¥The percentages are theoretical, not actual, because they have been corrected
for differential birth rate in different years.
#¥1960 Census.
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age group. These corrected frequencies have then been converted to
percentages of the total sample. It is these percentages that are pre-
sented in Table IV-3. This method is intended to provide an indication
of what the age-grade bivariate distribution would be if the U. S.
population were equal for all ages in the high school range.

From this table, then, although its development involves elements
of approximation and although in some of the cells around the fringes
it is based on very small numbers of cases, it is possible to get some
useful information concerning acceleration, retardation, and dropout,
and to draw some important inferences in these areas.

As an example of how the table may be used, let us look at the
data for eleventh- and twelfth-graders. From the data in Table IV-3
it may be inferred that T7.2 per cent of 18-year-0ld eleventh-graders
become 19-year-old twelfth-graders, and that 78.9 per cent of 17-year-
old eleventh-graders become 18-year-old twelfth-graders. There seems
to be about as great a probability, then, that an 18-year-old eleventh-
grader will become a 19-year-old twelfth-grader as that a 17-year-old
eleventh-grader will become an 18-year-old twelfth-grader.

If we take as one definition of a suitable normative group for
high school students those students who are going to reach Grade 12
right on schedule, in other words without any acceleration and without
any retardation, and who therefore stand a very good chance of gradu-
ating on schedule, we can infer from the Grade 12 column of Table IV-3
that this group consists of 17-year-olds and 18-year-olds in very
roughly a five-to-three ratio for boys and a seven-to-three ratio for
girls. Applying these same ratios in the lower grades we would infer,
for instance, that when the twelfth-grade girls from this group were
in Grade 9, 7O per cent of them were 14 years o0ld and 30 per cent were
15. ©imilarly in Grade 10, 7O per cent of them were 15 and 30 per cent
were 16, and in Grade 11, 70 per cent were 16 and 30 per cent were 17.
For convenience in the present discussion we shall call the group
defined in this manner the "standard group". This group will be re-
ferred to again later.

D. The Test Variables

Data are presented in this chapter for the following 18 test
variables¥*, selected to cover a wide variety of aptitudes, abilities,
and areas of achievement and information.

R-102 Vocabulary Information (Part I)

R-105 Social Studies Information

. R-10T7 Physical Science Information

R-108 Biological Science Information

R-111 Electricity and Electronics Information
R-112 Mechanical Information

R-11L Home Eeconomics Information

— O\ W o
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8. R-115 Sports Information
9. R-190 Information Part I Total

10. R-230 ZEnglish Total

11. R-250 Reading Comprehension

12. R-260 Creativity

13. R-270 Mechanical Reasoning

14, R-282 Visualization in Three Dimensions
15. R-290 Abstract Reasoning

16. R-311 Mathematics I. éArithmetic Reasoning)
17. R-312 Mathematics II.{Introductory high school
mathematics)

18. F-410 Arithmetic Computation

E. Relation of Test Scores to Age and Grade

Table IV-L presents weighted means and standard deviations on
18 TALENT tests or subtests, for boys and girls separately, for each
age-grade group. Corresponding means and standard deviations by grade
and sex, with all age groups combined, are also shown in the table.

To make direct comparisons among tests possible, Table Iv-4 also
shows, for the raw score mean for each age-grade-sex group, the corres-
ponding standard score based on the complete group of 15-year-olds.

The means and standard deviations used as the basis for determining
these standard scores (in other words, the means and standard devi-
ations estimated for the total 15-year-old population on the 18 vari-
ables) are shown in Table IV-5, together with the corresponding means
and standard deviations for boys and girls separately.

For 12 of the tests the standard score means are also shown
graphically in Figures IV-1 to IV-12. These 12 variables are:

R-102 Vocabulary Information (Part I) (Fig. IV-1)
R-107 Physical Science Information (Fig. IV-2)
R-111 Electricity and Electronics Info. (Fig. IV-3)
R-112 Mechanical Information (Fig. IV-4)
R-190 Information Part I Total (Fig. IV-5)
R-230 English Total (Fig. IV-6)
R-250 Reading Comprehension - (Fig. IV-T)
R-260 Creativity Fig. IV-8)
R-282 Visualization in Three Dimensions Fig. IV-9)

R-290 Abstract Reasoning (
R-311 Mathematics I.(Arithmetic Reasoning) (Fig. IV-11)
R-312 Mathematics II.(Introd. h. s. math.) (Fig. IV-12)

In these graphs, only five points were plotted for each grade,to elimi-
nate most of the means based on very small numbers of cases. Fach
graph consists of four curves, corresponding to the four high school
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Table IV-4. Weighted means, corresponding standard deviations, and correspond-
ing N's, by grade, age, and sex, on selected Project TALENT Tests

(For students in Grades 9~12; ages 12 to 20+; cases with complete data only;

Subsample 0)

This table consists of 18 sections as follows:

Section

HOooHAEHOQW >

oc=E=EHRY9

O g

R

Variable

R-102 Vocabulary Information (Part I)

R-105 Social Studies Information

R-10T7 Physical Science Information

R-108 Biological Science Information

R-111 Electricity and Electronics Information
R-112 Mechanicael Information

R-114 Home Economics Information

R-115 BSports Information

R-190 Information Part I Total

R-230 ZEnglish Total

R-250" Reading Comprehension

R-260 Creativity

R-270 Mechanical Reasoning

R-282 Visualization in Three Dimensions
R-290 Abstract Reasoning

R-311 Mathematics I (Arithmetic Reasoning)

R-312 Mathematics II {Introductory high school mathematics)

F-410 Arithmetic Computation

The means and standard deviations are based on data weighted to provide an
estimate of the values for the national population of high school students.
(School Weight "A"™ was used for this purpose.) N is the corresponding
welghted number of cases. The N's, thus, are approximately proportional
to the numbers of students in the population.

The notation used in this table is as follows:

N' = number of students in Project TALENT sample (unweighted)

N

g
M

[

]

welghted number of cases
standard deviation of weighted cases
mean of weighted cases

standard score corresponding to M. The
standard scores are based on the estimated
means and standard deviations for the total
population of 15-year-olds (boys and girls
combined). (These means and standard devia-
tions are shown in Table IV-5.)

(continued)




Lo Table IV-% ({cont.)
Section A. R-102 Vocabulary Info (Part I)
Boys Girls
Gr. Age Nt N in M o z N' N in M s Z
1001s 100ts
9 12 7 10 13.901 2.323 0.65 3 4 1&.323 1.248 0.75
9 13 96 181 11.493 L4.581 0.09 131 251 9.7H7 L4.357 -0.32
9 14 1719 3608 11.771 3:i822 0.15 2110 L2k 10.338 3.758 -0.19
9 15 1323 2752 10.44k1 4,109 -0.16 1141 2313 9.115  3.909 -0.47
9 16 356 755 8.4k6  3.621 -0.63 177 382 6.695 3.419 -1.04
9 17 79 17k 7.395 3.271 -0.88 36 86 5.931 2.898 -1.22
9 18 6 15 7.b92 3,025 -0.86 6 15 5.018 2.059 -1.kk
9 19 2 b T7.557T 3.500 -0.8k4 1 2 8.000 .000 -0.Tk
9 20+ 2 4L 2.453  1.k99 -2.0k4 0 0
Tot 3590 7505 10.827 4.091 -0.07 3605 7477 9.693  3.931 -0.34
10 12 o} 0 0 0
10 13 1 1 15.000 .000 0.91 3 y 12,000 3.742 0.20
10 1k 91 173 12.92F L.,5h1 o0.42 113 217 11.9%0 4,219 0.19
10 15 1810 3798 13.007 3.889 0:hk 2118 Li55 11.561  3.951 0.10
10 16 129k 2701 11.603 4.057 0.11 1038 2128 10.413 L4.040 -0.17
10 17 290 612 9.773 3.558 -0.32 150 327 8.198 3.309 -0.69
10 18 L6 96 8.433  3.472 -0.63 22 52 6.114 2.592 -1.18
10 19 6 13 7.583 2.645 -0.83 2 7 9.000 .000 -0.50
10 20+ 2 y 7.454 2,500 -0.87 1 5 7.000 .000 -0.97
Tot 3540 T7hOO  12.153 L4.083 o0.24 3k47 7194 11.035 4.056 -0.02
11 12 0 0 0 0
11 13 0 o} 0 0
11 1k | 1 19.000 .000 1.85 1 1 12.000 .000 0.20
11 15 73 136 1k.748 3.640 0.85 111 215 12.501 k4.h90 0.32
11 16 1815 3826 13.896 3.747 0.65 2161 Lhk71  12.185 3.997 0.25
11 17 1228 2595 12.714 3.978 0.37 971 2029 11.047 k4,045 -0.02
11 18 180 399 10.039 3.970 -0.26 100 209 8.376  3.356 -0.65
11 19 32 68 8.586 4.509 -0.60 12 2l 6.577 2.827 -1.07
11 20+ 13 26 9.166 L4.507 -0.46 1 2 9.000 .000 -0.50
Tot 3342 7050 13.191 L4.012 0.48 3357 6951 11.728 4,09k 0.1k
12 12 1 2 20.000 .000 2.08 0 0
12 13 0 0 1 2 15.000 .000 0.91
12 14 0 0 1 o 11.000 .000 -0.03
12 15 2 3 10.750 .968 -0.09 5 8 13.844 3.683 0.64
12 16 88 a7k  14.868 3.534 0.88 116 223 12.554  L4.217 0.34
12 17 1688 3512  1k.717 3.501 0.84 1923 3881 13.047  3.941 0.45
12 18 868 1781 13.121 3.787 0.4t 692 1386 12.086 4,102 0.22
12 19 136 284 11.021 3.459 -0.03 68 140 7.947  3.530 -0.75
12 20+ 2k 53 9.170  3.358 -0.46 9 22 7.830  3.008 -0.78
Tot 2807 5810 14.000 3.755 0.67 2815 S665 12.647 L.08L 0.36
Note: For explanation of notationm, see' firwst page of Table IV.



Table IV-4 (cont.) L1
Section B. R-105 Social Studies Information
Boys L Girls
Gr. Age N' N in M o z N* N in M o A
100's 100's
9 12 7 10 17.526 5.172 0.86 3 ¥ 17.333 2.625 0.82
9 13 96 181 14.658 5.794 0.3h4 131 251 11.579 5.479 -0.22
9 14 1719 3608 14.110 5.%02 0.2k 2110 Lh2h 12.048 L.653 -0.14
9 15 1323 2752 12.2k2 5,482 -0.10 11%1 2313 10.310 L4.892 -0.46
9 16 356 755 9.363 .4.503 -0.63 177 382 7.483  4.182 -0.97
9 17 79 17k 7.387 4.288 -0.99 36 86 6.90k 4,086 -1.08
9 18 15 8.261  3.733 -0.83 6 15 7.455 3479 -0.98
9 19 2 4  9.621  7.499 -0.58 1 2 8.000 .000 -0.88
9 20+ 2 4 3.937 1.999 -1.62 0 0
Tot 3590 7505 12.789 5.607 0.00 3605 777  11.19%  L4.896 -0.30
10 12 0 0 0 0
10 13 1 1 23.000 ..000 1.85 3 L 18.333 L.4b97 1.00
10 14 91 173 15.976 5.291 0.58 113 217 13.609 5.487 0.1k
10 15 1810 3798 15.609 5.070 0.51 2118 U455  13.097 L4.851 0.05
10 16 1294 2701 13.366 5.567 0.10 1038 2128 11.528 L4.,767 -0.23
10 17 290 612 10.714 L4.831 -0.38 150 327 8.696 4.184 -0.75
10 18 L6 96 8.853  k.92k -0.72 22 52 7.788 2.756 -0.92
10 19 6 13 11.905 5.427 -0.17 2 7  13.000 .000 0.03
10 20+ 2 L 8.94k 3,000 -0.70 1 5 1k.000 .000 0.22
Tot 3540 Thoo0 1k.297 5.497 o0.27 3447 719%  12.413 L4.94k2 -0.07
11 12 0 0 0 0
11 13 0 0 0 0
11 1k 1 1 23.000 .000 1.85 1 1 22.000 .000 1.67
11 15 73 136 18.313 L4.548 1.00 111 215 14.258 5.537 0.26
11 16 1815 3826 16.991 4,914 0,76 2161 4471 1h.7hk 4,918 0.35
11 17 1228 2595 15.411 5.323 0.47 971 2029 13.17k 5.112 0.07
11 18 180 399 11.962 5.453 -0.16 100 209  9.94%2 4.033 -0.52
11 19 32 68 11.047 6.450 -0.32 12 2l 7.387  3.07% -0.99
11 20+ 13 26 11.953 6.497 -0.16 1 2 11.000 .000 -0.33
Tot 3342 7050 16.075 5.306 0.59 3357 6951 1k.101 5.085 0.23
12 12 1 2 21.000 .000 1.49 0 0
12 13 0 0 1 2 13.000 .000 0.03
12 14 0 o] 1 2 19.000 .000 1.13 -
12 15 2 3 15.375 k.357 0.h47 5 8 16.557 2.907 0.68
12 16 88 174 17.642 5,041 0.88 116 223 14.820 k4,708 0.36
12 17 1688 3512 17.481 k.525 0.85 1923 3881 15.032  L4.705 0.k
12 18 868 1781 15.670 L4.971 0.52 692 1386 13.9%9 Lk.956 0.21
12 19 136 284 13.229 4.988 0.08 68 140 9.883 L.450 -0.53
12 20+ 2l 53 10.360 L4.440 -0.45 9 22 8.563  4.919 -0.77
Tot 2807 5810 16.658 L4.879 0.70 2815 5665 14.608 4.856 0.33
Note: For explanation of notation, see first page of Table IV.



ko Table IV-4 (cont.)
Section C. R-107 Physical Sciences Information
Boys _ Girls
Gr. Age Nt N in M c 2 N' Nin M g Z
100's 100's
9 12 7 10 8.919 5.020 0.29 3 L 11.667 2.357 1.00
9 13 96 181  9.32k h,062 0.k0 131 251 T7.643  3.622 -0.04
9 14 1719 3608 9.163 3.750 0.36 2110 442k 7.290 3.412 -0.13
9 15 1323 2752  8.031 ‘ 3.738 0.06 1141 2313 6.539 3.355 -0.32
9 16 356 755 6.467 3.305 -0.34 177 382 k.63 3,011 -0.81
9 17 79 17k 5.197 2.850 -0.67 36 86 k,185 2.208 -0.93
9 18 6 15 h.606 1.554 -0.82 6 15 4977 3.153 -0.73
9 19 2 I 3.557 3.500 -1.09 1 2 7.000 .000 -0.20
9 20+ 2 Y k.516 .500 -0.8k 0 0
Tot 3590 7505 8.373 3.825 0.15 3605 ThT77 6.895 3.4k5 -0.23
10 12 0 0 0 0
10 13 1 1 13.000 .000 1.35 3 L 7.333  3.091 -0.12
10 14 91 173 9.471L  L.L71  0.43 113 217 7.753  3.547 -0.01
10 15 1810 3798 9.608 3.769 0.h7 2118 Lks5 7.462 3.416 -0.08
10 16 1294 2701 8.361 3.86kF 0.15 1038 2128 6.663 3.k19 -0.29
10 17 290 612 6.838 3.409 -0.25 150 327 L.847 2.545 -0.76
10 18 h6 96 h,o77h  3.119 -0.78 20 52 3.067 1.60k -1.22
10 19 6 13 8.060 3.316 0.07 2 7 7.307 461 -0.12
10 20+ 2 N 7.546 2.500 -0.06 1 5 7.000 .000 -0.20
Tot 3540 7hoO 8.85F 3.908 0.28  3kh7 7194 7.08%  3.447 -0.18
11 12 0 0 0 0
11 13 0 o} 0 0
11 14 1 1  13.000 .000 1.35 1 1 10.000 .000 0.5
11 15 73 136 10.807 k.162 0.78 111 215 8.020 3.964 0.0
11 16 1815 3826 10.246 4.038 0.63 2161 U471 7,287 3.652 -0.13
11 17 1228 2595 9.190 kL.073 0.36 971 2029 6.541 3.671 -0.32
11 18 180 399 7.107 3.54k -0.18 100 209 k.568 2.631 -0.83
11 19 32 68 5.094  3.648 -0.70 12 2h 3.999 2.417 -0.98
11 20+ 13 26 6.017 3.515 -0.46 1 2 k.000 .000 -0.98
Tot 3342 7050 9.626  L4.133 0.47 3357 6951 6.998 3.686 -0.20
12 12 1 2 17.0Q0 .000 2.38 0 0
12 13 0 0 1 2 11.000 .000 0.83
12 1k 0 0 1 2 8.000 .000 0.05
12 15 2 3 6.500 1.936 -0.33 5 8 9.263 3,613 0.38
12 16 88 17k 11.435 L.h455 0.9k 116 223 7.069  3.902 -0.19
2 17 1688 3512  11.018 L.1k1  0.83 1923 3881 7.52% 4,030 -0.07
12 18 868 1781 9.650 Lk.325 0.48 692 1386 6.765 3.87F -0.26
12 19 136 284 7.530 3.920 -0.07 68 1ko0 L. ko8 2.513 -0.87
12 20+ 24 53 5.92k 3,123 -0.48 9 2D 3.495 2,381 -1.11
Tot 2807 5810 10.39% 4,311  0.67 2815 5665 7.231  3.997 -0.14
Note: For explanation of notation, see first page of Table IV.



Table IV-4 (cont.) L3
Section D. R-108 Biological Sciences Informastion
Boys Girls
Gr. Age N* N in M o z N* Nin M o Z
100's 100°'s
9 12 7 10 7.652 1.801 0.86 3 L 4.333 2.055 -0.49
9 13 9 181  5.543 2,286 0.00 131 251  4.617 2.338 -0.38
9 14 1719 3608  5.752 2.326  0.09 2130 W2k  L.7h6  2.206 -0.32
9 15 1323 2752 5.235 2.455 -0.12 1141 2313 h.hg8 2.244 -0.k2
9 16 356 755 k.231  2.128 -0.53 177 382 3.379 1.898 -0.88
9 17 79 174 3.997 2.072 -0.63 36 86 2.584 1.656 -1.20
9 18 6 15 L.to7  1.002 -0.34 6 15 3.265 1.k62 -0.93
9 19 2 4 3.52k  1.500 -0.82 1 2 5.000 .000 -0.22
9 20+ 2 L 1.000 .000 -1.85 0 0
Tot 3590 7505 5.360 2.403 -0.07 3605 Th77 L.567 2.233 -0.40
10 12 0 0 0 0
10 13 1 1 7.000 .000  0.59 3 4 3.333 .943  -0.90
10 1k 91 173  6.702 2.187 0.k47 113 217  5.372  2.305 -0.07
10 15 1810 3798 6.798 2.286 0.51 2118 4455 5.895 2.196 0.1k
10 16 129k 2701 6.136  2.k2k 0.2k 1038 2128  5.490 2.309 -0.02
10 17 290 612  5.163 2.225 -0.15 150 327  4.3718  1.995 -0.47
10 18 k6 96 L.k03 2.289 -0.46 22 52 3.334  1.573 -0.90
10 19 6 13 5.582  2.950 0.02 2 7 5.307 461 -0.10
10 20+ ) I 5.472  1.500 -0.03 1 5 3.000 .000 -1.03
Tot 3540 Thoo  6.385 2.392  0.34 347 7194 S5.668 2.256 0.05
11 12 0 0 0 0
11 13 0 0 0 0
11 14 1 1 10.000 .000 1.81 1 1 T7.000 .000 0.59
11 15 73 136 7.350 2.086 0.74 111 215 6.158 2.4h2  0.25
11 16 1815 3826 6.901 2.198 0.55 2161 i1 5.827  2.170 0.12
11 17 1228 2595 6.486 2.265 0.38 971 2029  5.570 2.152 0.0l
11 18 180 399 5.484 2.327 -0.02 100 209 L.211  2.013 -0.54
11 19 32 68 5.098 2.372 -0.18 12 2l 3.810 1.717 -0.70
11 20+ 13 26 L.6o1 2.113 -0.38 1 D 5.000 .000 -0.22
Tot 3342 7050 6.651 2.267 0.45 3357 6951 5.706 2,191 0.07
12 12 1 2  10.000 .000 1.81 0 0
12 13 0 0 1 2 8.000 .000 1.00
12 1k 0 0 1 P 7.000 .000 0.59
12 15 2 3 8.000 .000  1.00 5 8 6.090 1.933 0.22
12 16 88 17hk 6.597 2.221 0.43 116 223 5.652 2,350 0.05
12 17 1688 3512 7.033 2.139 0.6l 1923 3881 2.930 2.18% 0.16
12 18 868 1781 6.560 2.255 0.41 692 1386 5.753  2.254  0.09
12 19 136 284 5.568 2.254 0.01 68 140 L.hs6  1.834 -0.4k
12 20+ 2k 53 5.547 2.185 0.00 9 o2 4.097 1.788 -0.59
Tot 2807 5810 6.791 2.215 0.51 2815 5665 5.834  2.214 o0.12
Note: For explanation of notation, see first page of Table Iv.




Ll Table IV-% (cont.)
Section E. R-111 Electricity and Electronics Information
Boys _ Girls
Gr. Age N' Nin M c 2 Nt N in M g z
100's 100's
9 12 7 10 7.29% k4.597 0.15 3 4y  4.667 1.700 =-0.55
9 13 96 181  T7.972 4.052 0.33 131 251  5.b#h 2,683 -0.3h4
9 1k 1719 3608  8.167 3.977 0.39 2110 442k 5.337 2.500 -0.37
9 15 1323 2752 7.512 ; 3.8%7 0.21 1141 2313 5.017 2.531 -0.45
9 16 356 755  6.572 3.499 -0.0L 177 382  4.230 2.277 -0.66
9 17 79 174 5.369 3.014 -0.36 36 86 k. 418 1.997 -0.61
9 18 6 15 5.945 3.198 -0.21 6 15 2.749 1.655 -1.06
9 19 2 N 5.573 k.k99 -0.30 1 2 L. 000 .000 -0.72
9 20+ 2 4 2.906 2.999 -1.02 0 0
Tot 3590 7505 7.686 3.916 0.26 3605 T4TT 5.169 2.516 -0.41
10 12 0 0 0 0
10 13 1 1 8.000 .000 0.3k 3 N 3.333 472 -0.90
10 14 91 173 9.127 4,781 0.6k 113 217  5.337 2.4k73 -0.37
10 15 1810 3798 9.159 L.1kk  0.65 2118 Lkss 5.561  2.481 -0.31
10 16 12ghk 2701 8.517 4.175 0.48 1038 2128 5.266 2.518 -0.39
10 17 290 612 7.51% 3.585 0.21 150 327 4.853 2.340 -0.50
10 18 L6 96 6.251 L4.0k9 -0.12 22 52 3.583 1.946 -0.84
10 19 6 13 7.596 k4.346 0.23 2 7 k.307  .k61 -0.6k4
10 20+ 2 4  10.000 .000 0.87 1 5 1.000 .000 -1.52
Tot 3540 7hOO 8.748 L.164 0.54 3447 719k 5.415  2.495 -0.35
11 12 ) 0 0 0
11 13 0 0 0 0
11 1k 1 1 14.000 .000 1.94 1 1 5.000 .000 -0.k6
11 15 73 136 9.4k25 Lk.309 o0.72 111 215 5.648 2,822 -0.28
11 16 1815 3826 9.9%2 L4.197 0.86 2161 47 5.662 2.610 -0.28
11 17 1228 2595 9.546 L.1k1  0.75 971 2029 5.248 2.672 -0.39
11 18 180 399 7.856 L4.031 0.30 100 209 4L.885 2.357 -0.U49
11 19 32 68 6.813 L4.280 0.03 12 o k341 2.638 -0.63
11 20+ 13 26 6.721  L4.785 0.00 1 2 6.000 .000 -0.19
Tot 3342 7050 9.627 h.213 0.78 3357 6951 5.513 2.637 -0.32
12 12 1 2 15.000 .000 2.21 0 0
12 13 0 0 1 2 11.000 .000 1.1k
12 14 0 0 1 2  10.000 .000 0.87
12 15 2 3 8.375 3.389 0O.hkk 5 8 4.308 2.357 -0.6k
12 16 88 17k 10.814 k.621 1.09 116 223 5.893 2.604 -0.22
12 17 1688 3512 10.953 4,309 1.13 31923 3861 5.910 2.812 -0.22
12 18 868 1781 10.102 L4.513 0.90 692 1386 5.612 2.807 -0.29
12 19 136 284 8.465 L.370 0.47 68 140 k.h59 2,46k -0.60
12 20+ 2h 53 6.30k 3.000 -0.11 9 22 b.hshk 2,145 -0.60
Tot 2807 5810  10.524 L.,436 1.01 2815 5665 5.796 2.806 -0.25
Note: For explanation of notation, see first page of Table IV.



Table IV-% (cont.) Ls
Section F. R-112 Mechanical Information
Boys . Girls
Gr. Age N' Nin M o z N'* N in M (o3 z
100*s 100's
9 12 7 10 9.625 2.99% 0.17 3 I 5.667 1.700 -0.86
9 13 96 181 10.265 3.352 0.3k 131 251 6.953 2.937 -0.52
9 14 1719 3608 11.039 3.273 0.5k 2110 Lhoh 7.205 2.747 -0.46
9 15 1323 2752 10.k09 3i616 0.37 1141 2313 6.711 2.728 -0.59
9 16 336 755  8.93% 3.713 -0.01 177 382  5.271 2.437 -0.96
9 17 79 174 7.657 3.329 -0.34 36 86 k.931 2.117 -1.05
9 18 6 15 7.433 2.718 -0.40 6 15 3.953 2.584 -1.31
9 19 2 L 7.589 5.499 -0.36 1 o 6.000 .000 -0.77
9 20+ 2 4 h.969 1.000 -1.0k 0 0
Tot 3590 7505 10.485 3.539 0.39 3605 ThT7 6.911 2.773 -0.54
10 12 0 0 0 0
10 13 1 1 11.000 .000 0.53 3 L 5.667 2.055 -0.86
10 14 91 173 11.2k1 3.392 0.59 113 217 6.898 2.566 -0.5k
10 15 1810 3798 12.030 3.297 0.80 2118 L4455 7.632 2.781 -0.35
10 16 1294 2701 11.612  3.421  0.69 1038 2128 7.415 2.826 -0.40
10 17 290 612 10.529 3.640 0.k1 150 327 6.157 2.715 -0.73
10 18 46 96 9.2k8 Lk.,064 0.07 22 52 6.370 2.578 -0.68
10 19 6 13 6.909 3.k22 -0.54 2 7 6.693 462 -0.59
10 20+ 2 in 8.981 1.001 0.00 1 5 5.000 .000 -1.03
Tot 3540 T7hoo 11.688 3.428 0.71 44T 7294 T7.466 2.803 -0.39
11 212 0 0 0 0
11 13 0 0 0 0
11 14 1 1 10.000 .000 0.27 1 1 6.000 .000 -0.77
1 15 73 136 11.621 3.208 0.69 11 215 7.798  3.164 -0.30
11 16 1815 3826 13.181 3.007 1.10 2161 L4471 8.119 2.922 -0.22
11 17 1228 2595 12.669 3.271 0.96 971 2029 7.79% 2.881 -0.31
11 18 180 399 11l.172 3.672 0.57 100 209 6.761 2.818 -0.57
11 19 32 68 10.041 L.652 0.28 12 ol 5.691  2.24k0 -0.85
11 20+ 13 26 9.366 L.727 0.10 1 o 8.000 .000 =-0.25
Tot 3342 7050 12.804 3.237 1.00 3357 6951 7.965 2.927 -0.26
12 12 1 2  16.000 .000 1.83 0 0
12 13 0 0 1 2 10.000 .000 0.27
12 14 0 0 1 2 7.000 .000 -0.51
12 15 2 3 1k.000 3.873 1.31 5 8 6.507 1.663 -0.6k4
12 16 88 174 13.352 2.639 1.1k 116 223 8.157 3.294% -0.21
12 17 1688 3512  13.910 2.903 1.29 1923 3881 8.801 3.036 -0.0k
12 18 868 1781  13.316 3.257 1.13 692 1386 8.4k76 2.992 -0.13
12 19 136 284  11.913 3.356 0.77 68 140 7.326  2.997 -0.43
12 20+ 24 53 10.4k73  3.502 0.39 9 25 6.766 2.634 -0.57
Tot 2807 5810 13.583 3.089 1.20 2815 5665 8.648 3.047 -0.08
Note: For explanation of notation, see first page of Table IV.



L6 Table IV-4 (cont.)
Section G. R-114 Home Economics Information
Boys . Girls
Gr. Age N' Nin M (o] z N'* Nin M <3 Z
100's 100's
9 12 7 10 6.420 2.770 -0.86 3 L 11.667 1.700 0.51
9 13 96 181  T7.556 2.979 -0.56 131 251 10.333 3.132  0.16
9 1k 1719 3608 7.710 2,730 -0.52 2110 Mok 11.k82  3.240 0.46
9 15 1323 2752  7.320° 3,032 -0.62 1141 2313 11.049 3.397 0.35
9 16 356 755 6.335 2.720 -0.88 177 382 8.717 3.354 -0.26
9 17 79 17k 5.952  2.773 -0.98 36 8 8.201 k.ok2 -0.39
9 18 6 15 6.505 1.970 -0.84 6 15 8.725 2,492 -@.26
9 19 2 L 6.032 2.000 -0.96 1 > 12,000 .000 0.60
9 20+ 2 L L.,031 1.000 -1.48 o) 0
Tot 3590 7505 7.377 2.887 -0.61 3605 77T 11.125 3.375 0.37
10 12 0 0 0 0
10 13 1 1 9.000 .000 -0.19 3 N 9.000 2.94k -0.19
10 1h4 91 173 8.573 3.251 -0.30 113 217 11.89% 2.882 0.57
10 15 1810 3798 8.472 2,931 -0.32 2118 U455 12,458  3.273  0.72
10 16 129k 2701 8.1%2 2.997 -0.41 1038 2128 12.2kk 3,314 0.66
10 17 290 612 7.137 2.673 -~0.67 150 327 11.021 3.232 0.34
10 18 46 96 6.446 3,147 -0.85 22 52 10.911 3.730 0.31
10 19 6 13 5.276  2.239 -1.16 2 7 12,226 1.845 0.66
10 20+ 2 L 5.509 .500 -1.10 1 5  11.000 .000 0.34
Tot 3540  Thoo 8.210 2.977 -0.39 3447 7194  12.298 3.291  0.68
11 12 0 0 0 0
11 13 o] 0 0 0
11 14 1 1 10.000 .000 .08 1 1 16.000 .000 1.6k
1 15 73 136 8.878 2.566 -0.22 111 215 12.593 3.453 0.75
11 16 1815 3826 9.150  2.897 -0.15 2161 4471 13.164 3.203 0.90
11 17 1228 2595 8.518 2.923 -0.31 971 2029 12.685 3.208 0.78
11 18 180 399 7.626 2.536 -0.5h 100 209 10.535 3.271 0.22
11 19 32 68 6.990 3.253 -0.71 12 24 8.775 2.800 -0.24
11 20+ 13 26 7.509  3.635 -0.57 1 2 9.000 .000 -0.19
Tot 3342 7050 8.799 2.924 -0.2k 3357 6951 12.912 3.258 0.8
12 12 1 2  1k.000 .000 1.12 0 0
12 13 o] 0 1 2 15.000 .000 1.38
12 14 0 0 1 2 15.000 .000 1.38
12 15 2 3 7.250 .968 -0.64 5 8 10.393 .899 0.18
12 16 88 17k 9.184 2.806 -0.14 116 223 12.88 3.659 0.83
12 17 1688 3512  9.488 2.878 -0.06 193 3881 13.929 3.120 1.10
12 18 868 1781 8.861 2.879 -0.22 692 1386 13.303 3.255 0.9k
12 19 136 284  8.076 2.487 -0.43 68 140 11.819 3.313 0.55
12 20+ 24 53 7.307 2.137 -0.63 9 22 11.289 L4.278 0.4
Tot 2807 5810 9.198 2.884 -0.13 2815 5665 13.668 3.219 1.03
Note: For explanation of notation, see first page of Table IV.



Table IV-4 (cont.) L7
Section H. R-115 Sports Information
Boys o Girls
Gr. Age N* N in M o b4 Nt N.in M o Z
100's 100's .
9 12 7 10 7.509 2.027 0.4k 3 L 5.000 .816 -0.40
9 13 96 181  7.388 3.059 0.40 131 251  4.28%  2.280 -0.63
9 14 1719 3608 T7.477  3.030 0.43 2110 Lhol k.936 2.287 -0.k2
9 15 1323 2752 6.509 3,007 0.1l1 1141 2313 4,375 2.295 -0.60
g 16 356 755 h,g28 2.624 -0.42 177 382 3.370  1.839 -0.94
9 17 79 174 k.201 1.830 -0.66 36 86 3.240 1.644 -0.98
9 18 6 15 L.930 2.478 -0.k2 6 15 h.o22 2.468 -0.72
g 19 2 4 2.540 2,500 -1.21 1 2 3.000 .000 -1.06
9 20+ 2 Ly 1.453  1.499 -1.57 o 0
Tot 3590 7505 6.776  3.090 0.19 3605 47T k.639 2.302 -0.51
10 12 0 0 0 0
10 13 1 1 8.000 .000 0.60 3 4 3.667 2.495 -0.8h4
10 14 91 173 7.998 2.708 0.60 113 217 5.036  2.k72 -0.38
10 15 1810 3798 8.212 2.996 0.67 2118 U455 5.478 2.357 -0.2L
10 16 1294k 2701 7.291 3.016 0.36 1038 2128 5.0k7  2.358 -0.38
10 17 290 612 6.115 2.795 -0.03 150 327 3.675 1.906 -0.83
10 18 L6 96 k., 772 2.350 -0.h47 22 52 3.159 2.056 -1.01
10 19 6 13 5.025 1.313 -0.39 2 7 8.080 1.383 0.63
10 20+ 2 L L.hyt2  1.500 -0.57 1 5 5.000 .000 -0.40
Tot 3540 T7hoo 7.645  3.059 0.48 34L7 7194 5.2k0 2.381 -0.32
11 12 0 0 0 0
11 13 0 0 0 0
11 14 1 1 9.000 .000 0.93 1 1 2.000 .000 -1.39
1 15 73 136 9.233 2.966 1.01 111 215 5.400 2.402 -0.26
11 16 1815 3826 8.711 2.921 0.84 ;g1 Wy7 5.809 2.k16 -0.13
11 17 1228 2595 7.871 2.906 0.56 971 2029 5.165 2.k2hk -0,3k4
11 18 180 399 6.19% 2,903 0.00 100 209 h.287 2.248 -0.63
11 19 32 68 5.567 2.820 -0.21 12 oly 3.572 2.295 -0.87
11 20+ 13 26 5.453  3.840 -0.25 1 o 1.000 .000 -1.72
Tot 3342 7050 8.227  3.006 0.67 3357 6951 5.553 2.k -0.21
12 12 1 2  1h4.000 .000 2.59 0 0
12 13 0 0 1 2 8.000 .000 0.60
12 1k 0 0 1 2 5.000 .000 -0.40
12 15 2 3 8.250 2.905 0.68 5 8 5.927 2.089 -0.09
12 16 88 17k 9.kalk 2,765 1.07 116 223 5.597 2.545 -0.20
12 17 1688 3512 9.215 2,762 1.00 1923 3861 6.137 2.527 -0.02
12 18 868 1781 8.288 2.989 0.70 692 1386 5.745  2.h22 -0.15
12 19 136 284 6.896 2.857 0.23 68 140 3.982 2.159 -0.73
12 20+ 2k 53 5.845 2.k63 -0.12 9 22 2,683 2.276 -1.16
Tot 2807 5810 8.794 2,916 0.86 2815 5665 5.953 2.527 -0.08
Note: For explanation of notation, see first page of Table IV.




L8 Table IV-4 (cont.)
Section I. R-190 Information Part I Total
Boys Girls
Gr. Age N* N in M c z Nt N in M o z
1001!'s 100's
9 12 7 10 14k.67 32.60 0.66 3 N 134.50 16.33 0.38
9 13 96 181 127.76 k0.82 0.20 131 251  109.09  34.67 -0.30
9 1k 1719 3608 127.56  35.kk 0.20 2110 Lh2h  112.29 29.02 -0.21
9 15 1323 2752  115.11° 36.79 -0.1k4 1141 2313  102.38  30.69 -0.48
g 16 356 755 94.93  30.46 -0.68 177 382 79.96 27.02 -1.08
9 17 79 17k 82.51 28.57 -1.02 36 86 73.1%  27.21 -1.27
9 18 6 15 82.86 17.1% -1.01 6 15 71.76  21.97 -1.30
9 19 2 I 80.23 4k4.99 -1.08 1 2 9k.50 0.00 -0.69
9 20+ 5 A 4,19  10.00 -2.0k 0 0
Tot 3590 17505 118.53 37.35 -0.05 3605 7477 106.94  30.88 -0.36
10 12 0 0 0 0
10 13 1 1 174.50 0.00 1.k6 3 N 121.17 33.00 0.02
10 14 91 173 142.82  Lo.71 0.61 113 217 122.48 31.9% 0.06
10 15 1810 3798 1.8  35.15 0.57 2118 bkss 122.93 30.63 0.07
10 16 1294 2701 127.92  37.28 0.20 1038 2128 113.86  31.24 -0.17
10 17 290 612 108.97 31.89 -0.30 150 327 92.80 24.81 -0.7h
10 18 46 96 92.91  34.60 -0.7k 22 52 81.k9 17.51 -1.0k
10 19 6 13 101.7% 29.01 -0.50 2 7 121.43 4,63 0.03
10 20+ 2 4 99.22 15.00 -0.57 1 5 9k.50 0.00 -0.69
Tot 3540 7400 133.15 37.44 0.35 3447 7198 118.54  31.47 -0.05
11 12 0 0 0 0
11 13 0 0 0 0
11 14 1 1 194,50 0.00 1.99 1 1 154,50 0.00 0.92
11 15 73 136 155.35 35.59 0.94 111 . 215 131.00 36.60 0.29
11 16 1815 3826 151.82 35.66 0.85 2161 Lh71 129.24 32,13 0.2k
11 17 1228 2595 140,12  37.36 0.53 971 2029 118.66  32.79 -0.0k
11 18 180 399 114.82 34,44 -0.15 100 209 gk.24 24,68 -0.70
11 19 32 68 103.33 U45.16 -0.46 12 ol 77.11  23.97 -1.16
11 20+ 13 26 102.07 L42.00 -0.k9 1 2 10k4.50 0.00 -0.k42
Tot 3342 7050  1bk.85 37.86 0.66 3357 6951 124.97 33.18 0.13
12 12 1 2 21k.50 0.00 2.53 0 0
12 13 0 0 1 2 154.50 0.00 0.92
12 14 0 0 1 2 134.50 0.00 0.38
12 15 2 3 129.50 19.36 0.25 5 8 13k.62  25.64 0.39
12 16 88 174 161.0k  35.78 1.09 116 223 129.85 3%.95 0.26
12 17 1688 3512 160.22 33.98 1.07 1923 3881  135.31 32.97 0.ko
12 18 868 1781 145,07 37.50 0.67 692 1386 127,18  33.90 0.19
12 19 136 284 122.65 33.70 0.06 68 1ko 96.98 26.60 -0.63
12 20+ 24 53 104.42 24,14 - .43 9 22 88.32 29.05 -0.86
Tot 2807 5810 153.25 36.74 0.89 2815 5665 131.98 33.87 0.31
Note; For explanation of notation, see first page of Table IV.



Table IV-% (cont.) 49
Section J. R-230 English Total
Boys Girls
Gr. Age N* N in M (o] z N'* N ino M o z
100's 1001's
9 12 7 10 87.00 6.82 0.60 3 I 90.3% 10.28 0.82
9 13 96 181 76.56  16.55 -0.07 131 251 80.0k 13.16 0.15
9 ik 1719 3608 75.95 13.22 -0.11 2110 kb2 81.4  11.60 0.24
9 15 1323 2752 71.08 715.09 -0.k2 1141 2313 76.80 13.74 -0.06
9 16 356 755 61.66 15.38 -1.03 177 382 68.22 13.49 -0.61
9 17 79 174 58.57 13.98 -1.23 36 86 62.70 9.19 -0.96
9 18 6 15 59,4 8.46 -1.17 6 15 55.63 11.59 -1l.k2
9 19 2 N 52.54  15.00 -1.62 1 2 77.00 0.00 -0.0k
9 20+ 2 L Ly, 26 7.50 -2.15 0 0
Tot 3590 7505 72.29 15.08 -0.35 3605 ThTT 79.02 13.03 0.09
10 12 0 0 0 0
10 13 1 1 92.00  0.00 0.92 3 L 82.00 10.80 0.28
10 1k 91 173 79.70 15.70 0.13 113 217 85.7% 12.11 0.52
10 15 1810 3798 79.36 13.28 0.11 2118 L4s5 84+.88 11.10 0.k46
10 16 1294 2701 .22 14,14 -0.22 1038 2128 81.04 12.58 0.22
10 17 250 612 67.1% 13.12 -0.68 150 327 71.57 12.51 -0.39
10 18 W6 96 0.0k  17.32 -1.13 22 52 69.96 12.23 -0.50
10 19 6 13 67.96 15.36 -0.62 2 7 76.60 6.92 -0.07
10 20+ 2 b 61.90 5.00 -1.01 1 5 77.00 0.00 -0.0k
Tot 3540 ThOO 76.20  1k.32 -0.09  3hbk7 719k 83.05 12.11 0.35
11 12 0 0 0 0
11 13 0 0 0 0
11 14 1 1 102.00 0.00 1.57 1 1 87.00 0.00 0.60
11 15 73 136 83.59 11.28 0.38 111 215 86.10 11.82 0.5k
11 16 1815 3826 82.10 12.62 0.29 2161 Lh71 87.22 11.14 o0.61
11 17 1228 2595 78.15 13.22 0.03 971 2029 83.88 11.72 0.4
11 18 180 399 69.88 1k.1k -0.50 100 209 74.20  11.ko0 -0.23
11 19 32 68 65.61 21.04 -0.78 12 2k 64.80 12.90 -0.83
11 20+ 13 26 6hk.56 18.46 -0.84 1 2 77.00 .00 -0.0k
Tot 3342 7050 79.76 13.51 0.13 3357 6951 85.73 11.70 0.52
12 12 1 2 87.00 0.00 0.60 0 0
12 13 0 0 1 2 77.00 0.00 -0.0k
12 14 0 0 1 2 82.00 0.00 0.28
12 15 2 3 77.62 7.26 0.00 5 8 92.84 11.35 0.98
12 16 88 17k 85.46 12.22 0.50 116 223 89.43 13.10 0.76
12 17 1688 3512 8h.77 12.88 0.46 1923 3881 89.88 10.67 0.79
12 18 868 1781 80.06 13.86 0.15 692 1386 86.98 12.36 0.60
12 19 136 284 71.50 14.27 -0.ko 68 140 77.62 11.28 0.00
12 20+ 2 53 66.94 9.16 -0.69 9 2o 72.90 13.16 -0.31
Tot 2807 5810 82.53 13.70 0.31 2815 5665 88.78 11.48 o0.72
Note: For explanation of notation, see first Page of Table IV.




50 Table IV-% {cont.)
Section K. R-250 Reading Comprehension
Boys Girls
Gr. Age Nt N in M c 2z N' N in M o z
100's 100's
9 12 7 10 3L4.86 7.33 0.69 3 L 38.50 1.63 1.02
9 13 96 181 27.71  10.99 0.05 131 251 26.48 11.52 -0.06
9 1k4 1719 3608 26.58 10.72 -0.05 2110 k2l 27.11 9.74 0.00
9 15 1323 2752 22.85 10.81 -0.38 1141 2313 23.71  10.15 -0.31
9 16 356 755 16.92 8.42 -0.92 177 382 17.76 8.69 -0.84
9 17 79 17k 15.36 7.51 -1.06 36 86 15.18 7.34 -1.07
9 18 6 15 1k.97 5.53 =1.09 6 15 9.50 k.10 -1.58
9 19 2 4 17.65 9.00 -0.85 1 2 26.50 0.00 -0.06
9 20+ 2 4 11.k7 1.00 -1.1 0 0
Tot 3590 7505 23.98 11.00 -0.28 3605 ThT77 25.39 10.22 -0.16
10 12 ) 0 0 0
10 13 1 1 Lk 50 0.00 1.56 3 in 30.50 9.09 0.30
10 14 91 173 30.4%0 10.76 0.29 113 217 33.06 9.63 0.53
10 15 1810 3798 29.92  10.40 0.25 2118 lys5 30.47  9.68 0.30
10 16 1294 2701 26.10 11.01 -0.09 1038 2128 27.49 10.18 0.03
10 17 290 612 20.05 9.09 -0.6k 150 327 20.37 8.62 -0.61
10 18 L6 96 16.55 8.94 -0.95 22 52 16.16 6.08 -0.98
10 19 6 13 18.01 9.55 -0.82 2 7 2k.95 3.69 -0.20
10 20+ 2 L 1443 L.00 -1.14 1 5 12.50 0.00 -1.31
Tot 3540 Thoo 27.52  11.00 0.04 3447 7194 29.09 10.12 0.18
11 12 0 0 0 0
11 13 0 0 ) 0
11 14 1 1 Lh.50 0.00 1.56 1 1 38.50 0.00 1.02
11 15 73 136 33.68  10.43 0.59 111 215 33.19 10.ko o0.54
11 16 1815 3826 32.51  9.98 0.8 2161 wm 32.09  9.54 0.b5
11 17 1228 2595 29.17 10.62 0.18 971 2029 28.98 9.90 0.17
11 18 180 399 22.17 10.68 -0.4k 100 209 22,48  9.19 -0.k42
11 19 32 68 21.k2  11.67 -0.51 12 24 16.06 6.22 -0.99
11 20+ 13 26 23.40 9.55 -0.33 1 2 22.50 0.00 -0.42
Tot 3342 7050 30.58 10.66 0.31 3357 6951 30.87  9.91 0.34
12 12 1 2 Lk.50 0.00 1.56 0 0
12 13 0 0 1 2 34.50 0.00 0.66
12 14 0 0 1 2 36.50  0.00 0.8
12 15 2 3 32.25 L.84 0.46 5 8 39.43 6.50 1.10
12 16 88 17k 35.20 9.55 0.72 116 223 33.60  8.73 0.58
12 17 1688 3512 34.75  9.32 0.68 1923 3881 3419  8.95 0.63
12 18 868 1781 30.14  10.62 0.27 692 1386 31.83  10.02 0.kh2
12 19 136 284 2k.51 9.90 -0.23 68  1ko 23.22 8.26 -0.35
12 20+ 24 53 19.08 6.4 -0,.72 9 20 17.90 6.57 -0.83
Tot 2807 5810 32.71  10.23 0.50 2815 5665 33.26 9.43 0.55
Note: For explanafion of notation, see first page of Table IV.



Table IV-% (cont.) 51
Section L. R-260 Creativity
Boys . Girls
Gr. Age N' Nin M c z N' N in M c Z
100's 100's
9 12 7 10 11.232 3.330 0.86 3 4 9.667 3.h00 0.k6
9 13 96 181  8.289 3.757 0.10 131 251  T7.006 3.517 -0.23
9 14 1719 3608 8.076 3.711 0.05 2110 Lh2lh T43k  3.402 -0.12
9 15 1323 2752 7.240  3.746 -0.17 11k1 2313 6.70k  3.321 -0.31
9 16 356 755 5.559 3.169 -0.60 177 382 L. 774 2,713 -0.81
9 17 79 174 5.101 2.126 -0.72 36 8  L.o75 2.040 -0.99
9 18 6 15 6.278 3.50k -0.42 6 15 5.520 1.955 -0.61
9 19 2 Y 6.524  1.500 -0.35 1 2 7.000 000 -0.23
9 20+ 2 4 h.sk7  1.499 -0.87 0 0
Tot 3590 7505 7.450  3.742 -0.11 3605 7477 7.016 3.408 -0.23
10 12 0 0 0 0
10 13 1 1 13.000 . .000 1.32 3 N 5.000 2.160 -0.75
10 14 91 173 8.946 Lk.,235 0.27 113 217 8.36k 3.915 0.12
10 15 1810 3798 9.042  3.969 0.30 2118 Lhs5 8.225 3.586 0.09
10 16 129k 2701 8.182 3.979 0.08 1038 2128 7.470 3.587 -0.11
10 17 290 612 6.345  3.404 -0.40 150 327 5.606 2.914 -0.59
10 18 L6 96 5.933 3.072 -0.51 22 52 3.943  2.kgh -1.02
10 19 6 13  5.098 3.973 -0.72 2 7  6.693 L62 -0.31
10 20+ 2 L 5.k72  1.500 -0.63 1 5  3.000 000 -1.27
Tot 3540 7400 8.454 L4.011 0.15 3447 719% 7.849  3.628 -0.01
11 12 0 0 0 0
11 13 0 0 0 0
11 14 1 1 9.000 .000 0.29 1 1 13.000 .000 1.32
11 15 73 136 10.105 3.861 0.57 11 215 8.842 3.856 0.25
11 16 1815 3826  9.979 4.058 0.5% 09147 wy71 8.748  3.769  0.22
11 17 1228 2595 9.0k7  Lk.0kg 0.30 971 2029 7.939 3.643 0.01
11 18 180 399 6.819 L,006 -0.28 100 209 6.000 2.824 -0.k49
11 19 32 68 6.211 4.058 -0.43 12 ol L.816 2.606 -0.80
11 20+ 13 26 6.087 3.501 -0.47 1 2 8.000 .000 0.03
Tot 3342 7050  9.409 k.138  0.39 3357 gg51  8.419 3.755 0.1k
12 12 1 2 15.000 .000 1.8k 0 0
12 13 0 o) 1 2 11.000 .000 0.80
12 14 0 0 1 2 4.000 .000 -1.01
12 15 2 3 5.375 A8k -0.65 5 8 8.829 1.619 0.2k4
12 16 88 17k 10.339 3.821 0.63 116 223 9.341 3.716 0.37
12 17 1688 3512  10.844%  L.054 0.76 1923 3881 9.469  3.8k2 0.41
12 18 868 1781 9.352 k4,132 0.38 692 1386 8.673 3.758 0.20
12 19 136 284 7.490 3.313 -0.10 68 140 6.628  3.596 -0.33
12 20+ 2k 53 6.363  3.509 -0.40 9 22 4.338 2.833 -0.92
Tot 2807 5810 10.165 Lk.152 0.59 2815 5655 9.177 3.854 0.33
Note: For explanation of notation, see first page of Table IV.




52 Table IV-4 (cont.)
Section M. R-270 Mechanical Reasoning
Boys e Girls
Gr. Age N' N in M o z N' N in M G Z
100's 100's
9 12 7 10 11.017 3.295 0.28 3 L 7.000 1.4k -0.67
9 13 96 181 10.543 Lk.023 0.17 131 251  7.802 3.376 -0.48
9 1k 1719 3608 11.722 3.859 O.h4 2110 Lh2k 8.055 3.299 -0.42
9 15 1323 2752 11.009 4,015 0.28 11h1 2313 7.416  3.231 -0.57
9 16 356 755  9.570 3.934 -0.06 177 382  5.825 2.7h7 -0.95
9 17 79 17k 8.327 3.557 -0.36 36 86  4.876 1.996 -1.17
9 18 6 15 10.4k78 5.315 0.15 6 15 5.512  1.598 -1.02
9 19 2 L 6.524 1.500 -0.78 1 2 3.000 .000 -~1.61
9 20+ 2 L  7.000 .000 -0.67 0 0
Tot 3590 7505 11.127 L4.002 0.30 3605 THTT 7.691 3.298 -0.51
10 12 0 0 0 0
10 13 1 1 14,000 .000 0.98 3 L 6.000 1.633 -0.90
10 14 91 173 11.96F L.ho6 0.50 113 217 8.199 3.370 -0.39
10 15 1810 3798 12.433 k.092 0.61 2118 Uhss 8.4k23  3.479 -0.33
10 16 1294 2701  11.851 k.17h  0.47 1038 2128 7.930  3.539 -0.h45
10 17 290 612 10.186 L.okg 0.08 150 327 5.882 2.83¢ -0.93
10 18 46 96 9.171 k4,131 -0.16 22 92 5.936 2.479 -0.92
10 19 6 13 9.908 1.677 0.02 2 7 8.000 .000 -0.543
10 20+ 2 L 7.565 3.499 -0.54 1 5 3.000 .000 -1.61
Tot 3540 70O 11.97F  L4.184  0.50 3447 7194 8.132 3.508 -0.40
11 12 0 0 0 0
11 13 0 0 0 0
11 1% 1 1 13.000 .000 0.75 1 1 6.000 .000 -0.90
11 15 73 136 11.975 L.061  0.50 111 2157  8.799 3.663 -0.25
11 16 1815 3826 13.295 3,907 0.81 2161 71 B.713  3.M49 -0.27
11 17 1228 2595 12.557 4,069 0.6k 971 2029 8.222  3.516 -0.38
11 18 180 399 10.810 4,216 0.23 100 209  6.265 2.963 -0.84
11 19 32 68 10.051 4.925 0.05 12 2k 5.860 3.965 -0.9k
11 20+ 13 26 8.894 L,18% -0.22 1 2 7.000 .000 -0.67
Tot 3342 7050 12.810 4.065 0.70 3357 6951 8.488 3.k97 -0.32
12 12 1 2  14.000 .000 0.98 0 0
12 13 0 0 1 2  16.000 .000 1.k5
12 1k 0 o 1 2 7.000 .000 -0.67
12 15 2 3 10.125 1.k52 0.07 5 8  8.455 L4.860 -0.33
12 16 88 174 13.318 3.548 0.82 116 223 9.05k  3.521 -0.19
12 17 1688 3512 13.757 3.795 0.92 1923 3881 8.921 3.489 -0.22
12 18 868 1781 13.122 L,01% 0.77 692 1386 8.390 3.625 -0.3k4
12 19 136 284 11.046 3,703 0.28 68 140 6.677 3.168 -0.75
12 20+ 2L 53 11.k01 3.506 0.37 9 22 5.988 3,026 -0.91
Tot 2807 5810 13.393 3.901 0.8% 2815 5665  8.731 3.546 -0.26
Note: For explanation of notation, see first page of Table IV.



Table IV-3 (cont.)
Section N. R-282 visualization in Three Dimensions

Boys Girls
Gr. Age N'* N in M c z N* Nin M o z
100's 100's
9 12 7 10 8.321 2.300 .09 3 L 6.333 2.055 -0.53
9 13 96 181 7.961  3.108 -0.02 131 251 7.022 2,928 -0.31
9 14 1719 3608 8.2k6 3,131 0.07 2110 hh2k 7.575 2.886 -0.1k
9 15 1323 2752 7.87%  3.254 -0,05 1141 2313 6.992 2.812 -0.32
9 16 356 755 7.048 3,166 -0.31 177 382 6.145 2,381 -0.59
9 17 79 17k 6.313  3.195 -0.53 36 86 5.658 2.790 -0.7h
g 18 6 15 7.255 2.317 -0.2h 6 15 4L.,867 1.830 -0.98
9 19 2 L 5.048 3,000 -0.93 1 2 5.000 .000 -0.94
9 20+ 2 Ly L. 484 .500 -1.10 0 0
Tot 3580 7505 7.932  3.209 -0.03 3605 ThT7 7.27h  2.870 -0.24
10 12 0 0 0 0
10 13 1 1 12.000 .000 1.23 3 N 5.000 .816 -0.94
10 1k 91 173 7.952  3.154 -0.02 113 217 8. 2.931 -0.01
10 15 1810 3798  8.962 3.355 0.29 2118 M55 7.92k  2.988 -0.03
10 16 1294 2701 8.562 3,406 0.16 1038 2128 7.676 3.040 -0.11
10 17 290 612 7.572 3.210 -0.1h4 150 327 6.014 2.835 -0.63
10 18 L6 96 7.567 2.749 -0.1h 22 52 k.siy  1.685 -1.09
10 19 6 13 7.835 1.576 -0.06 2 7  6.533 2,305 -0.k7
10 20+ 2 I 6.056 3,000 -0.61 1 5 10.000 .000 0.61
Tot 3540 7400 8.656 3.375 0.19 3447 7194 7.740  3.026 -0.09
11 12 0 0 0 0
11 13 0 0 0 o}
11 14 1 1 8.000 .000 -0.01 1 1 10.000 .000 0.61
11 15 73 136 8.902 3.207 0.27 111 215 7.752 3.052 -0.09
11 16 1815 3826 9.576 3.289 0.48 2161 hui71 8.17h 3.043 0.0k
11 17 1228 2595 9.185 3.300 0.36 971 2029 7.843 2.981 -0.06
11 18 180 399 8.050 3.484 0.01 100 209 6.187 2.517 -0.57
11 19 32 68 7.429 3.586 -0.19 12 2k 6.396 3.315 -0.51
11 20+ 13 26 7.131 3.043 -0.28 1 2 7.000 .000 -0.32
Tot 3342 7050 9.303  3.33% 0.4o 3357 6951 7.999 3.03% -0.01
12 12 1 2 15.000 .000 2,17 0 0
12 13 0 0 1 2 12.000 .000 1.23
12 1k 0 0 1 2 9.000 000 0.30
12 15 2 3 7.500 1.936 -0.17 5 8 8.803 2.453 0.2k
12 16 88 17h 9.639 3.208 0.50 116 223 8.399 3.113 0.11
12 17 1688 3512 9.931 3.367 0.59 1923 3881 8.497 3.073 0.1k
12 218 868 1781 9.478 3.408 0.45 692 1386 8.196 3.09% 0.05
12 19 136 284 8.541 3.284 0.16 68 140 6.976  3.084 -0.33
12 20+ 24 53 8.814 2.758 o0.24 9 22 5.861 2.353 -0.67
Tot 2807 5810 9.706 3.38% 0.52 2815 5655 8.373 3.091 0.11
Note: For explanation of notation, see first page of Table IV.




54 Table IV-§ (cont.)
Section O. R~-290 Abstract Reasoning
Boys . Girls
Gr. Age N' N in M o z N* N in M c A
100's 100's
9 12 7 10 9.30k 1.517 0.30 3 L 9.333 2.055 0.31
9 13 96 181 8.616 3.027 0.09 131 251 8.026 3.562 -0.10
9 1k 1719 3608 8.585 2.958 0.08 2310 Lhok 8.413 2.976 0.02
9 15 1323 2752 7.791  3.126 -0.17 3141 2313  7-333 3.199 -0.32
9 16 356 755  6.356  3.234 -0.62 177 382  5-322 2.9k2 -0.95
9 17 9 17k k.06 2.347 -1.08 36 86 5.495 3.077 -0.89
g 18 6 15 5.798 2.325 -0.80 6 15 5.800 3.548 -0.77
9 19 2 A 3.000 .000 -1.68 1 5 9.000 .000 0.21
9 20+ 5 4 2.031 1.000 -1.98 0 0
Tot 3590 7505 7.973 3.152 -0.11 3605 THTT 7.870 3.175 -0.15
10 12 0 0 0 0
10 13 1 1 12.000 .000 1.15 3 L 7.333 2.868 -0.32
10 14 91 173 8.712 2.878 0.12 113 217 8.669 3.02F 0.11
10 15 1810 3798 9.013 2.952 0.21 2118 LksS 8.707 2.928 0.12
10 16 1204k 2701 8.2kt 3,162 -0.03 1038 2128 7.869 3.136 -0.15
10 17 250 612 6.949 2.981 -0.hk 150 327 5.989 3.051 -0.7Th
10 18 e 96 5.761 2.887 -0.81 22 52 5.085 2.825 -1.02
10 19 6 13 7.227 2.053 -0.35 2 7 6.693 62 -0.52
10 20+ 2 N 6.546 2.500 -0.56 1 5  11.000 .000 0.84
Tot 3540 Thoo  8.508 3.104 0.05 3447 gk  8.307 3.077 -0.01
11 212 0 0 0 0
11 13 0 0 0 0
11 1h 1 1 9.000 .000 0.21 1 1 11.000 .000 0.84
11 15 73 136 9.196 3.058 0.27 111 215 9.211 - 2.783 0.28
11 16 1815 3826  9.547 2.858 0.38 2161 471 9.018 2.955 0.21
11 17 1228 2595 8.969 3.061 0.20 971 2029 8.130 3.080 -0.06
1 18 180 399 7.450  3.338 -0.28 100 209 5.788 2.772 -0.80
11 19 32 68 6.304 3.524 -0.6k4 12 2k 5.986 3.698 -0.7h4
11 20+ 13 26 6.265 3.501 -0.65 1 5 5.000 .000 -1.05
Tot 3342 7050  9.165 3.038 0.26 3357 6951  8.656 3.058 0.10
12 12 1 o2 14.000 .000 1.78 0 0
12 13 0 0 1 5 11.000 .000 0.84
12 14 0 0 ] o> 11.000 .000 0.8k4
12 15 2 3 h.,625 3.389 -1.17 5 g 10.559 2.061 0.70
12 16 88 17k 9.734 2.815 0.4k 116 223 9.432 2.962 0.35
12 17 1688 3512 9.887 2.7h7 0.49 3903 3881 @ 9.292 2.763 0.30
12 18 868 1781 9.148 2.959 0.26 692 1386 8.572 3.190 0.07
12 19 136 284 7.495  3.000 -0.26 68 140 6.660 2.945 -0.53
12 20+ 24 53 6.250 3.372 -0.66 9 20 5.060 2.161 -1.03
Tot 2807 5810 9.50k 2.912 0.37 2815 5665 9.043 2.935 0.22
Note: For explanation of notation, see first page of Table IV.



Table IV-% (cont.) 55
Section P. R-311 Mathematics I, (Arithmetic Reasoning)
Boys . Girls
Gr. Age N* Nin M (o4 Z N' N in M o z
100's 100's
9 12 7 10 11.563 3.438 1.13 3 L 7.333  .9%3 -0.07
9 13 g6 181 7.911 3.k0k  0.09 131 251 6.90k  3.577 -0.19
9 14 1719 3608 8.033 3.379 0.13 2110 Lhok 7.456 3,181 -0.0k
9 15 1323 2752 6.983 7 3.380 -0.17 1kl 2313 6.505 3.190 -0.31
9 16 356 755  5.396 2.702 -0.62 177 38 %795 2.478 -0.80
9 17 79 17th k.LhO1 1.998 -0.91 36 8 k.77l 2.489 -0.8
9 18 6 15 5.606 .885 -0.56 6 15 4,801 .9k6  -0.77
9 19 2 4 3.032 2.000 -1.30 1 2 2.000 .000 -1.59
9 20+ 2 b 3421 2.k99 -1.19 ) 0
Tot 3590 7505 7.290 3.k2h -0.08 3605 ThTT 6.970 3.236 -0.18
10 12 0 0 o] 0
10 13 1 1 13.000 .000 1.54 3 L k,333 .943 -0.93
10 14 91 173 8.70k  3.716 0.32 113 217 8.336 3.873 0.21
10 15 1810 3798 8.780 3.364k 0.34 2118 U455 7.997 3.390 0.12
10 16 129k 2701 7.766  3.397 0.05 1038 2128 7.185 3.34k1 -0.11
10 17 290 612 6.170  2.87k -0.hko 150 327 5.331  2.57k -0.64
10 18 L6 96 5.219 2.872 -0.68 22 52 h.592 1.81h -0.85
10 19 6 13 7.027 3.095 -0.16 2 7 5.693 462 -0.54
10 20+ 2 b 5.509 .500 -0.59 1 5 8.000 .000 0.12
Tot 3540  Thoo 8.141  3.hhh 0.16 3447 Tich 7.617 3.416 0.01
11 12 0 0 0 0
11 13 0 0 0 0
11 1k 1 1  15.000 .000 2.11 1 1 11.000 .000 0.97
11 15 73 136 9.326 3.723 0.50 111 215 8.482 3.917 0.26
11 16 1815 3826 9.622  3.h62 0.58 2161 W71 8.326 3.k67 0.21
11 17 1228 2595 8.717 3.383 0.32 971 2029 7.hok  3.h2h -0,03
11 18 180 399 6.565 3.057 -0.29 100 209 5.487 2.913 -0.60
11 19 32 68 6.085 3.820 -0.43 12 2l 3.983 2.235 -1.03
11 20+ 13 26 5.930 2.901 -0.L7 1 2 4,000 .000 -1.02
Tot 3342 7050 9.063 3.518 0.k2 3357 6951 7.987 3.508 0.11
12 12 1 2  1h4.000 .000 1.83 0 0
12 13 0 0 1 2 7.000 .000 -0.17
12 14 0 0 1 2 6.000 .000 -0.h45
12 15 2 3 7.875 2.421 0.08 5 8 11.341 2,205 1.07
12 16 88 174 10.311 3.577 0.78 116 223 8.668 3.692 0.31
12 17 1688 3512 10.400 3.462 0.80 1923 3881 9.071  3.502 0.h42
12 18 868 1781 9.277 3.456 0.48 692 1386 7.976  3.678 0.11
12 19 136 284 6.752  3.262 -0.2h 68 140 5.851 2.774 -0.k9
12 20+ 2 53 5.614  2.583 -0.56 9 o0 5.452  2.397 -0.61
Tot 2807 5810  9.831 3.579 0.6k og15 5665  8.695 3.598 0.32
Note:

For explanation of notation, see first page of Table IV.



56 Table IV-4 (cont.)
Section Q. R-312 Mathematics IT (Introd.high school math)
Boys I Girls
Gr. Age N' N in M c z N* N in M o A
100's 100's
9 12 7 10 11.294% 3.916 0.36 3 N 9.333 1.886 -0.08
9 13 96 181 10.524 L4.053 0.19 131 251 9.607 L4.,241 -0.02
9 14 1719 3608 10.151 4,124 0.10 2110 Lhok 9.923 3.746 0.05
9 15 1323 2752 8.839 '3.934 -0.19 1141 2313 8.744  3.768 -0.22
9 16 356 755 6.395 2.961 -0.75 177 382 6.441 2,931 -0.7h
9 17 79 17k 5.883 2.524 -0.86 36 86 5.676 2.407 -0.91
9 18 6 15 5.087 2.213 -1.0h4 6 15 k.723 1.551 ~-1.13
9 19 2 N 3.52F 1,500 -1.40 1 o 9.000 .000 -0.16
9 20+ 2 I 2.k53  1.499 -1.64 0 0
Tot 3590 71505 9.185 4.119 -0.12 3605 7477 9.310 3.841 -0.09
10 12 0 0 o} 0
10 13 1 1 1k.000 .000 0.98 3 n 7.667 2.625 -0.46
10 14 91 173 11.969 5.240 0.52 113 217 11.049 L4.183 0.31
10 15 1810 3798 11.269 k4,590 0.36 2118 L4455  10.k02  Lk.177 0.16
10 16 1294 2701 9.619 L.khk7 -0.02 1038 2128 9.284 L.ok7 -0.09
10 17 290 612 7.379 3.175 -0.53 150 327 7.240  2.775 -0.56
10 18 46 96 6.b92 3,020 -0.73 22 52 6.544 1.888 -0.71
10 19 6 13 8.54k2 2.94k -0.26 2 7 9.307 461 -0.09
10 20+ 2 L 8.528 1.500 -0.26 1 5 10.000 .000 0.07
Tot 3550 7h00 10.293 Lk.611 0.1k 3447 7194 9.917 k4,156 0.05
11 12 o} 0 0 0
11 13 0 0 0 0
11 14 1 1  20.000 .000 2.3k 1 1 12.000 .000 0.52
11 15 73 136 13.42k  5.789 0.85 111 215 11.456  Lk.895 0.40
11 16 1815 3826 12.430 5.407 0.62 2161 k471  10.380 L.628 0.16
11 17 1228 2595 10.759 5.057 0.2k 971 2029 9.343 4.368 -0.08
11 18 180 399 7.591 3.903 -0.48 100 209 6.913 2.712 -0.63
11 19 32 68 7.710 4,398 -0.45 12 2k 6.731  1.924 -0.67
11 20+ 13 26 6.27h  3.743 -0.78 1 2 9.000 .000 -0.16
Tot 3342 7050 11.h9k 5.37%  0.b1 3357 6951  9.993 k.575 0.07
12 12 1 2 22,000 .000 2.79 0 0
12 13 0 0 1 2 6.000 .000 -0.8k
12 14 0 0 1 P 8.000 .000 -0.38
12 15 2 3 10.500 5.809 0.18 5 8 13.280 3.4k27 0.8
12 16 88 174 1k.222 5.773 1.03 116 223 10.45k 5,364 0.17
12 17 1688 3512 13.090 5.691 0.77 1923 3881 10.487 L,7k5 0.18
12 18 868 1781 11.169 5.232 0.33 692 1386 9.390 L.615 -0.07
12 19 136 284 8.314 L.025 -0.31 68 140 7.826 3.286 -0.k2
12 20+ 24 53 6.707 2.992 -0.68 9 20 6.411  1.547 -0.7h
Tot 2807 5810 12.2k5 5.643 0.58 2815 5665 10.137 k.43 0.10
Note: For explanation of notation, see first page of Table IV.



Table IV-4

Section R.

F-410 Arithmetic Computation

(cont.)

Boys Girls
Gr. Age N* N in M o z N' N in M c Z
100's 1001s
9 12 7 10 26.60 11.50 0.09 3 L 25.00 1k.14 0.03
9 13 96 181 17.60 35.80 -0.28 131 251 22.86 30.23 -0.06
9 14 1719 3608 23.53 23.99 -0.0k4 2110 Lk2h 28.75 20.67 0.18
9 15 1323 2752 18.50 29.30 -0.24 1141 2313 23.57 23.42 -0.03
9 16 356 755 7.88  31.66 -0.68 177 382 10.30  30.46 -0.58
9 17 79 17k 3.18  31.66 -0.87 36 86 3.6k 31.18 -0.85
9 18 6 15 4,87 41,09 -1.20 6 15 .42 Ll 20 -0.82
9 19 2 4 10.24 15.00 -1.42 1 2 20.00 0.00 -0.18
9 20+ 2 L 51.32 37.48 -3.11 0 0
Tot 3590 7505 19.38 28.00 -0.21 3605 7477 25.66 23.27 0.05
10 12 0 0 0 0
10 13 1 1 30.00 = 0.00 0.23 3 L 28.34 6.2k 0.16
10 14 91 173 26.13 18.16 0.07 113 217 31.48 15.24 0.29
10 15 1810 3798 27.36  21.32 0.12 2118 Lkss 31.02  17.7h4 o.gg
10 16 1294 2701 21.69 23.74 -0.11 1038 2128 26.22 21.10 oO.
10 17 290 612 9.46  30.58 -0.61 150 327 15.20 23.56 -0.38
10 18 L6 96 5.59  31.04 -0.77 22 52 12.04  30.35 -0.51
10 19 6 13 25.77 9.48 0.06 2 7 31.5k4 2.31 0.29
10 20+ 2 N 15.10 5.00 -0.38 1 5 35.00 0.00 0.4k
Tot 3540 7hoo 23.49 23,80 -0.04 34hk7 719k 28.76 19.52  0.18
11 12 0 o} 0 0
11 13 0 0 0 0
11 14 1 1 30.00 0.00 0.23 1 1 35.00 0.00 0.k
11 15 73 136 30.62 20.78 0.26 111 215 29.50 18.11 0.21
11 16 1815 3826 31.20  19.56 0.28 2161 M471 32.99 17.40 0.35
11 17 1228 2595 26.84 21.72 0.10 971 2029 29.4ly 18,22 0.21
11 18 180 399 18.15 24,21 -0.26 100 209 18.68 24,38 -0.23
11 19 32 68 11.k1  27.27 -0.53 12 ol 1.82  25.43 -0.93
11 20+ 13 26 10.34% 33,20 -0.58 1 o 40.00 0.00 0.6h4
Tot 3342 7050 28.58 21.20 0.17 3357 6951 31.31 18.24 0.28
12 12 1 2 65.00 0.00 1.67 0 0
12 13 0 0 1 ) * * *
12 14 0 0 1 2 15.00 0.00 -0.39
12 15 2 3 23.12 16.94 -0.05 5 8 41.35 13.82 0.70 -
12 16 88 174 34.26 17.88 0.4 116 223 34.64 17.08 0.42
12 17 1688 3512 3b.92  17.78 0.43 1923 3881 35.38  16.72 0.45
12 18 868 1781 28.2k 22,59 0.16 692 1386 31.54  19.33 0.29
12 19 136 284 20.06  21.09 -0.18 68 1ko 18.58 24,71 -0.2k4
12 20+ 2k 53 12,54 12,10 -0.k49 9 22 19.08  13.34 -0.22
Tot 2807 5810 31.93 20.02 0.31 2815 5665 33.92  17.90 0.39
Note: For explanation of notation, see first page of Table IV.

*Data not available.
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Table IV-5. Estimated* means and standard deviations for total population of
15-year-old boys and girls on 18 sclected Project TALEWT tests

Weighted numbers of cases (approx.)
Boys : N = 787,600 '
Girls : N = 832,100
Total : N =1,619,700

Test Boys Girls Total
M g M a M o
R-102 Vocabulary Info. Part I 11.68 k.27 10.61 k.17 11.13 k.25
R-105 Social Studies Info. 13.69 5.74 11.99 5.12 12.82 5.50
R-107 Physical Science Info. 8.78 3.98 6.86 3.52 7.79 3.87
R-108 Biological Science Info. 5.91 2.52 5.19 2.35 5.54  2.46
R-111 Elec. Information 8.30 L.17 5.22 2.53 6.72 3.75
R-112 Mech. Information 10.95 3.72 7.10 2.90 8.97 3.84
R-114 Home Economics Info. 7.67 2.98  11.64 3.5k 9.71 3.83
R-115 Sports Information 7.33  3.15 5.12  2.44 6.19 3.02

R-190 Information Part I Total 127.05 39.78 113.89 33.4L0 120.29 37.22

R-230 English Total T4+.06 15.98  81.08 1k.29 T77.66 15.54
R-250 Reading Comprehension 26.26 11.53 27.95 10.69 27.13 11.1k4
R-260 Creativity 8.15 L.ok 7.65 3.67 7.89 3.87
R-270 Mechanical Reasoning 11.64 L4.22 8.13 3.50 9.84 L.ok4
R-282 Visualization in 3 Dim. 8..6 3.38 7.63 3.00 8.03 3.22
R-290 Abstract Reasoning 8.40 3.21 8.28 3.14 8.34 3.18
R-311 Math. I. Arithmetic Reas. 7.78 3.56 T.50 3.45 7.59 3.51
R-312 Math. II. Introd. h.s.math. 9.82 Lk.59 9.58 k.24 9.70 L.k
F-410 Arithmetic Computation 21.25 26.6k4 27.35 21.60 2k.39 24.37

*These estimates are weighted means and standard deviations based on all
15-yvear-olds in the Project TALENT probability sample. Weight D was used.



71
grades; and these four curves are intersected by a dashed line and a
dotted line. The dashed line connects the grade means. Now let us
return, for a moment, to the concept of the "standard group”, discussed
in Section C of this chapter. The dotted line on the graphs represents
this standard group. It connects the four “standard group points”, one
on each grade curve. Each of these four points is located between the
points corresponding to the two modal age groups. Each point is closer
to the younger of the two modal age groups for the grade than to the
older group, and the ratio of the split is supposed to be, at least
roughly, three-~to-five for boys and three-to-seven for girls in
Grade 12. Applying these ratios to the lower grades probably results in
a slight underestimate of the actual "standard group" means for thesa
grades, since the lower the grade the more non-staniara
the group ot students exécily su grade TOY 43 convedr.
non-standard-group cases probably include more students at the Llow ..
of the scale (e.g., those who will become dropouts, and those who will
lose a year before graduating) than at the high end of the scale (e.g.,
students who will complete the four years of high school in less than
four years). Nevertheless, the ratios of the younger to the older
modal age group for the grade (five-to-three for boys and seven-to-
three for girls), when applied to the corresponding means, provide
estimates of the "standard group" means for the lower grades that are
probably useful even though not exact.

In every case the dotted line is systematically above the line
connecting the grade means. This probably reflects to some extent the
reluctance of many schools to encourage acceleration of the bright
students. As a conseguence of this policy, the students who are right
at grade-for-age are actually a somewhat superior group instead of
being average. The data of Table IV-4 and the corresponding graphs
tell us, among other things, the old familiar story about differences
among the students in a grade beilng vastly greater than differences
among grades. But for most tests, they tell the story even more
emphatically by making it clear that differences among different age
groups in a grade are far greater than differences among grades. -
Reading Comprehension, English, and Mathematics Part II are among the
tests that differentiate most sharply among different age groups within
a grade. It can be seen from Table IV-L4 that the general pattern for
these three tests is very similar. TFigure IV-T makes it apparent that
the difference among Reading Comprehension grade means for boys within
a grade 1s about twice as great as the difference among grades; and
for girls about the same situation holds, to perhaps an even greater
degree. The typical Grade 12 student who is one year older than his
classmates in the "standard group”--in other words the student who is
one year behind his age group in regard to grade placement--is reading
at the level of a "standard group” student about three years younger
than he; and the Grade 12 student who is two years older than his
classmates is reading at the level of a standard group student six
years younger on the average. (It is necessary to extrapolate the
dotted line representing the standard group downward to see this, )
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The student who is handicapped in reading is also bound to be handi-
capped in any efforts he may make to learn academic material.

Figure IV-2 shows the relationships for Physical Science Information,
and here too the picture is much the same as for Reading Comprehension.
The same thing is true for Social Studies Information (a graph for
which is not among those presented here) .

Perhaps a word of caution should be injected at this point. It
must be recognized that these somewhat startling-looking amounts of
retardation that have been cited (e.g., six years in Reading Compre-
hension for students whose grade placement is two years behind that of
their contemporaries in the standard group) may be misleading if the
reader does not keep firmly in mind the familiar fact, already pointed
out, that differences within grade are vastly greater than differences
between grades, and also the implication of this fact for psychometric
methodology. To be specific, the minimal nature of inter-grade dif-
ferences in comparison with intra-grade differences means that grade
norms and other inter-group norms are rather unsatisfactory devices
for evaluating performance. Intra-group norms such as percentiles or
standard scores are far more useful and informative.

Why, then, are we devoting time and space to a discussion of
degree of retardation in terms of number of years of retardation
instead of relative standing within grade, and why will we discuss
acceleration in the same terms? The answer is that this approach
seems useful as a means of providing some notion of normal growth
patterns for different levels of ability. It is certainly not intended
to imply, however, that just because Grade 12 students who are 20 years
o0ld are reading at the level of 1lh-year-old boys who are making normal
progress, the 20-year-olds should be pushed back to Grade 8 or 9. That
would be a ridiculous conclusion, of course, but one which sometimes
follows from misunderstanding of grade norms.

Now that the reader has been duly warned to guard against the
possibility of misinterpreting the procedure of expressing deviations
from the norm as a function of number of years of grade placement let
us resume the discussion (cautiously!).

In order to facilitate comparison of the patterns for all tests
directly, the mean standard scores shown in Table IV-4 have been sum-
marized for Grade 9 in Table IV-6 and for Grade 12 in Table IV-T.

In all the areas mentioned thus far in the present discussion--
Reading Comprehension, English, Mathematics II, Physical Sciences,
Social Studies--not only are the older students even further behind
in their achievement levels than their grade placement would indicate,
but the accelerated students are further advanced in ability and
achievement than their grade placement would indicate. Students who
are one year accelerated not only read better and know more, on the
average, than unaccelerated students of the same age, but they also
read better and know more than their one-year-older classmates who
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Table IV-6., Age group means* for Grade 9 boys and Grade 9 girls (Subsample 0)
on 18 selected Project TALENT tests

Mean Standard Scores*

Code Age Age Age  Age Age  Age Age Age Age Tot. Range¥*
# Test 2 13 1+ 1 16 17 18 19 20+
BOYS
R-102 Vocab.(Info. I) .65 .09 .15 -,16 -.63 -.88 -.86 -.84 -2.04 -.07 1.03
R-105 Soc. Stud. Info. .86 .34k .24k -10 -.63 -.99 -.83 -.58 -1.62 .00 1.33
'R-107 Phys. Sci. Info. .29 ko .36 .06 -.34% -,67 -.82-1.09 - .84 .15 1.07
R-108 Biol. Sci. Info. .86 .00 .09 -.12 -.53 -.63 ~-.34 -.82 -1.85 -.07 .72
R-111 Elec. Info. 15 .33 .39 .21 -.04 -.36 -.21 -.30 -1.02 .26 .75
R-112 Mech. Info. A7 .34k sk .37 -.01 -.34 -,k -.35 -1.04 .39 .88
R-114% Home Ec. Info. -.86 -.56 -.52 -,62 -.88 -.98 -.84 -,96 -1.48 -.61 .46
R-115 Sports Info. Ao koo L43 11 -4 .66 -l4e-1,21 ~1.57 .19 1.09
R-190 Info. Part I Tot. 66 .20 .20 -,14 -.68 -1.02 -1,01-1.08 -2.04 -,05 1.22
R-230 English Total .60 -.07 -.11 -.k2 -1.03 -1.23 -1.17-1.62 -2.15 -.35 1.16
R-250 Read. Comp. .69 .05 -,05 -.38 -.92 -1.06 -1.09 -.85 -1.41 -.28 1.11
R-260 Creativity .86 .10 .05 -.17 -.60 -.72 -.k2 -,35 - .87 -.11 .82
R-270 Mech. Reas. 28 17 kb .28 -.06 -.36 .15 -.78 - .67 .30 .80
R-282 Vis, in 3 Dim. .09 -.02° .07 =-.05 -.31 =-.53 =-.24 -,93 -1.10 -.03 .60
R-290 Abst. Reas. .30 .09 .08 -.17 -.62 -1.08 =-.80-1.68 -1.98 -.11 1.17
R-311 Math. I.(Ar.Reas.) 1.13 .09 .13 -.17 =-.62 -.91 -.56-1.30 -1.19 -.08 1.0k
R-312 Math. II.(Introd.) .36 .19 .10 -.19 -.75 -.86 -1.0Lk-1.40 -1.6Lk -.12 1.05
F-410 Arith. Comput. .09 -.28 -0k -2k -.68 -.87 -1.20-1.hk2 -3.11 -.21 .83
I xxx T 96 1719 1323 356 79 6 2 2 3590
GIRLS

R-102 Vocab. (Info. I) 75 -.32 =019 -.b7 -1.0k ~1.22 <144 - 7h - -.34 1,03
R-105 Soc. Stud. Info, 82 =22 -1k -46 -.97 -1.08 -,98 -.88 - -.30 .94
R-107 Phys. Sci. Info. 1.00 -.04-,13 -.32 -.8L -.93 .-,73 -.20 - -.23 .89
R-108 Biol. Sei. Info. -.49 -.38 -.32 - k2 -.88 -1.20 -.93 -,22 - -.ho .88
R-111 Elec. Info. -.55 -.34 -.37  -.45 -.66 -.61-1.06 -.72 - -l .32
R-112 Mech. Info. -.86 -.52 -6 -,59 -.96-1.05 -1.31 -.77 - -.5k .59
R-114% Home Ec. Info. 51 .16 b6 .35 -.26 -.39 -.26 .60 - .37 .85
R-115 Sports Info. -.bo -.63 -.42 -.60 -.94 -.98 -,72-1.06 - -.51 .56
R-190 Info. Part I Tot. .38 -.30 -.21 -.48 -1.08 -1.27 -1.30 -.69 - =-.36 1.06
R-230 English Total .82 15 .24 -,06 -.61 -.96 -1.Lk2 -0k - .09  1.20
R-250 Read. Comp. 1.02 -.06 .00 ~-.31 -.8k-1,07 -1.58 -.06 - -.16 1.07
R-P50 Creativity L6 -23-12 -.31 -.81 -.99 -.,61 -.23 - -.23 .87
R-270 Mech. Reas. -.67 -8 -k2  -,57 ~-.95-1.17 -1.02-1.61 - ~-.5L .75
R-282 Vis. in 3 Dim. -.53 -.31 -.1% -.32 -.59 -,74 -,98 -.94 - - 24 .60
R-290 Abst. Reas. .31 -.10 .02 -.32 -,95 -.89 -, 77 .21 - -.15 .97
R-311 Math. I.(Ar.Reas.) -.07 -.19 -.0h -.31 -.80 -.80 -,77-1.59 - -.18 .76
R-312 Math. II.(Introd.g -.08 -.02 ,05 -.22 -,7h ~-.01 21,13 -.16 - -.09 .96
F-410 Arith. Comput. .03 -.06 .18 -.03 -.58 -.85 -.,82 -.18 - .05  1.03
R 3 131 2110 11kl 177 36 6 1 0 3605

*These means, which are extracted from Table IV-L, are based on weighted cases. School
Weight A was used. The means are expressed as standard scores based on the total
population of 15-year-olds. '

*¥Range of Standard Score Means (for ages 13-17)
*%¥N' is the same as in Table IV-4 -



T4

Table IV~T. Age group means¥* for Grade 12 boys and Grade 12 girls (Subsample 0)
on 18 selected Project TALENT tests
Mean Standard Scores¥*
Code Age Age Age Age Age Age Age e Age
£ Test 12 13 1k 15 16 17 18 fé oo  Tot. Rengers
BOYS

R-102 Vocab, (Info. I) 2.08 - - -0,09 0.88 0.84 0.47 -0.03 -0.46 0.67 1.34
R-105 Soc., Stud, Info. 1.k9 - - 0.47 0.88 0.85 0.52 0.08 ~0.45 0.70 1.33
R-107 Phys. Sci. Info. 2.38 - - -0,33 0.9% 0.83 0.48 -0.07 -0,48 0.67 1.be
R-108 Biol. Sci. Info. 1.81 - - 1.00 0.43 0,61 0.4 0.01 0.00 0.51 .61

211 Elec. Info. 2.21 - - o.k4% 1.09 1.13 0.90 0.47 -0.11 1.01 1.24
R-112 Mech. Info. .83 - - 1.31 1.1% 1.29 1.13 0O.77 0.39 1.20 .90
R-114% Home Ec. Info. .12 - -0.64 -0,14 -0.06 -0.22 -0,43 -0.63 -0.13 .57
R-115 Sports Info. 2,59 - - 0.68 1.07 1.00 0.70 0.23 -0.12 0.86 1.19
R-190 Info. Part I Tot. 2.53 - 0.25 1,09 1.07 0.67 0.06 -0.43 0.89 1.52
R-230 English Total 0.60 -~ 0.00 0.50 0.4 0.15 -0.40 ~0.69 0.31 1.19
R-250 Read. Comp. 1.56 - 0.4 o0.72 0.68 0.27 -0.23 -0.72 0.50 1.4k
R-260 Creativity 1.84 - -0.65 0.63 0.76 0.38 -0.10 ~0.40 0.59 1.16
R-270 Mech. Reas. 0.98 - 0.07 0.82 0.92 0.77 0.28 0.37 0.84 .64
R-282 Vis. in 3 Dim. 2.17 - -0.17 0.50 0.59 0.4 0.16 0,24 0.52 LL3
R-290 Abst. Reas. .78 - -1.17 O0.44 0.49 0.26 -0.26 -0.66 0.37 1.15
R-311 Math. I.(Ar.Reas.)1.83 - 0.08 0.78 0.80 0.48 -0.24 -0.56 0.64 1.36
R-312 Math. II.(Introd.)2.79 - 0.18 1.03 0.77 0.33 -0.31 -0.68 0.58 1.71
F-410 Arith. Comput. 1.67 - -0.05 0.4 0.43 0.16 -0.18 -0.49 0.31 .92
N % 1 0 0 2 88 1688 868 136 24 2807

GIRLS

R-102 Vocab. (Info. I) - 0.91 -0.03 0.64 0.34 0.45 0.22 -0.75 -0.78 0.36 1.23
R-105 Soc. Stud. Info. - 0.03 1.13 0.68 0.36 0.40 0.21 -0.53 -0.77 0.33 1.17
R-107 Phys. Sci. Info. - 0.83 0.05 0.38 -0.19 -0,07 -0.26 -0.87 -1.11 -0.14 1.04
R-108 Biol. Sci. Info. - 1.00 0.59 0.22 0.05 0.16 0.09 -0.44 -0.59 0,12 .75
R-111 Elec. Info. - 1.14 0.87-0.64 -0.22 -0.22 -0.29 -0.60 -0.60 -0.25 .38
R-112 Mech. Info. - 0.27 ~-0.51-0.64 -0.21 -0.04 -0.13 -0.43 -0,57 -0.08 .53
R-114% Home Ec. Info. - 1.38 1.38 0.18 0.83 1.10 0.94% 0.55 0.k 1.03 .69
R-115 Sports Info. - 0.60 -0.40-0,09 -0.20 =0.02 -0.15 -0.73 -1.16 -0.08 1.1k
R-190 Info. Part I Tot. - 0.92 0.38 0.39 0.26 0.40 0.19 -0.63 -0.86 0.31 1.26
R-230 English Total - -0.04 0.28 0,98 0.76 0.79 0.60 0.00 -0.31 0.72 1.10
R-250 Read. Comp. - 0.66 0,84 1.10 0.58 0.63 0.4 -0.35 -0.83 0.55 1.46
R-260 Creativity - 0.80 -1.01 0.24 0.37 0.4 0.20 -0.33 -0.92 0.33 1.33
R-270 Mech. Reas. - 1.45 -0.67-0.33 -0.19 -0.22 -0.34 -0.75 -0.91 -0.26 .72
R-282 Vis. in 3 Dim. - 1.23 0.30 0.24 0.11 0.14 0.05 -0.33 -0.67 0.11 .81
R-290 Abst. Reas. - 0.84 0.8L4 0.70 0.35 0.30 0.07 -0.53 -1.03 0.22 1.38
R-311 Math. I.(Ar.Reas.) - -0.17 -0.45 1.07 0.31 0.4 0.11 -0.49 -0.61 0.32 1.03
R-312 Math. II.(Introd.g - -0.8%4 -0.38 0.81 0.17 0.18 -0.07 -0.k2 -0.74 0.10 .92
F-410 Arith. Comput. - *%%% 0,39 0.70 0.42 0.45 0.29 -0.24 -0.22 0,39 .69
1% 0 1 1 5 116 1923 692 68 9 2815

*These means, which are extracted from Table 1V-4, are based on weighted cases. School

Weight A was used.

population of 15-year-olds.

**¥Range of Standard Score Means (for ages 16 to'20+)

*¥¥N! ig the same as in Table IV-L4

*X*XData

not available

The means are expressed as standard scores

based on the total
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constitute the standard group. As a matter of fact, in these terms the
student who is one year ahead of his age group in regard to grade place-
ment is about two years ahead of them in regard to reading ability,
achievement in English and high school mathematics, and information in
academic areas such as physical science and social studies.

But, interestingly enough, this pattern breaks down on some
of the tests. It begins to break down on Abstract Reasoning, which is
shown in Figure IV-10, and on Arithmetic Reasoning (Figure IV-11). For
these tests students who are one year accelerated tend to get raw
scores that are hardly higher, or not higher at all, than those achieved
by their classmates who are in the "standard group" of students at grade -
for-age. The accelerated students do better than unaccelerated students
of their own age but no better than unaccelerated students a year older
than they, and in some cases they actually do slightly worse. Whatever
the factors that result in a student's becoming accelerated, they are
apparently more closely assoclated with superior skill in reading than
with superior ability in arithmetic reasoning or abstract reasoning.

Or looked at another way, perhaps the failure of the accelerated group
as a whole to do as much better than their classmates in abstract
reasoning and arithmetic reasoning as in reading comprehension is
primarily the effect of acceleration. Conceivably growth in the kinds
of mental skills involved in abstract reasoning and arithmetic reasoning
1s considerably more dependent on maturation of ability than on scholas-
tic experience, at least in the age range involved here (early teens).
Thus the fact that the accelerated students have lived a year less than
their unaccelerated classmates, and therefore have rad a year less for
these skills to mature, is predominant over the fact that they are
being exposed to scholastic experiences at a higher grade level than
most of their contemporaries. ©Skill in reading, on the other hand, is
of course very much dependent upon the availability of the opportunity
to read widely and extensively in a great many areas, and interest in
taking advantage of that opportunity. In other words, it is quite
dependent on practice and experience in.reading. Insofar as students
who are a year accelerated are those who have tended to do more reading,
whether as a result of this acceleration or as an underlying factor
leading to it, they may thus have somewhat better achievement in reading
than would be expected solely on the basis of their scores on Abstract
Reasoning. This is sometimes referred to as "over-achievement in reading
comprehension” (over-achievement in relationship to abstract reasoning).

This so-called "over-achievement” in reading is of particular
interest because it appears to fit in neatly with one of the previous
findings of Project TALENT, to the effect that students in vocational
high schools tend to "under-achieve" in Reading Comprehension in com-
parison with their Abstract Reasoning scores. This finding has been
interpreted to indicate that the vocational students are "under-achieving”
because they are getting too little formal instruction in English and too
little experience in coping with the printed word. Our present data,
dealing with the joint relationship of age and grade to performance, is
the opposite side of this same coin. Here, apparently, we see a situation
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where the accelerated students, unlike the vocational students, are
"over-achieving” in reading comprehension because they are getting
extra experiences and extra emphasis in this area. Whether the extra
experiences are part of the formal scholastic program or whether they
are obtained outside of school is somewhat immaterial to the interpre-
tation. The effects are the same either way. In any event, the fact
that these accelerated students perform better in reading, English,
and high school mathematics than their unaccelerated classmates, even
though they do not score markedly higher in abilities such as abstract
reasoning, growth in which depends more on maturation than on formal
training, may be regarded as strong evidence that school performance
does not suffer as a result of moderate acceleration of better-than-
average students.

Other tests on which accelerated students tend to score only
slightly higher than their unaccelerated classmates are Creativity
and Electrical and Electronics Information. And then there are a
handful of tests in which there is an actual and sizable reversal of
the accelerated students' superiority over their unaccelerated class-
mates. Visualization in Three Dimensions falls in this category, and
Mechanical Reasoning and Mechanical Information are perhaps even more
spectacular instances of -it. Also in this category in which the
accelerated students do not sparkle especially brightly are specialized
areas of information such as Home Economics, and Sports Information
(especially in the case of girls).

Iet us recognize, however, that even though the accelerated
students are not as good as their classmates in the standard group in
these areas the converse is not true, that the over-age students are.
better informed or have better aptitudes in these particular areas.
Just as the over-age students are very much below average in academic
skills, they are also substantially below average in mechanical infor-
mation and mechanical reasoning. The men who can repair automobiles
satisfactorily, and keep the jets flying, are not likely to come from
the over-age group.

On Visualization in Three Dimensions*, however, the very over-age
students make a better showing, relatively, than on most of the other
tests. Evidently students are not accelerated merely because they are
superior in three~dimensional visualization, and they do not fall
behind merely because they are poor in it. Spatial visuvalization is
apparently a skill which is very much dependent on maturation and
hardly at all dependent on formal scholastic instruction.

The range columns of Tables IV-6 and IV-7 are worth particular
attention. The tests where the range of standard score means for age
groups is smallest within a single grade are those on aptitudes and
abilities that we have already pointed out have very little association
with success in school. Visualization in Three Dimensions, it will be
noted, falls in this category.

*Table IV-L, Section N.
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F. Summary and Conclusions

Hypothetical and actual relation of grade to age.

In our sample of 15-year-olds (i.e., students who had reached
their fifteenth birthday but not their sixteenth by March 1 of the
year in which they were tested), students who started Grade 1 at the
usual age and have progressed at the normal rate should be in either
Grade 9 or Grade 10, depending on the exact month of birth and the
age at which they became eligible to enter Grade 1, in the area where
they were living at the time. Presumably, if all students progressed
normally in school and there were no dropouts, the ratio of students
in the higher of the two modal grades (e.g., Grade 10) to students in
the lower one (e.g., Grade 9) for a single age group (e.g., age 15)
would be somewhere in the vicinity of two-to-one after correction for
the effects of differential birth rates in different months. Like-
wise, under these same hypothetical conditions the ratio of students
in the younger of the two modal age groups within a grade to the
older would be roughly two-to-one. For instance, the ratio of 1h-
year-olds to 15-year-olds in the ninth grade, the ratio of 15-year-
olds to 16-year-olds in Grade 10, the ratio of 13-year-olds to 1lh-
year-olds in Grade 8, etc., would be about two-to-one.

Departures from this simple hypothetical situation are of course
the normal state of affairs. These departures are due in part to
differential birth rates in different months and in different years.
But much more significant from the viewpoint of educational policies
and practices, they are due to dropout (a problem of mejor scope),
acceleration, entrance into the first grade substantially before the
sixth birthday, and retardation. Since policies of 100 per cent
promotion and grade placement strictly on the basis of age are not
universal practices, universally applied without exception, there are
some students (their number is unknown at present) who require more
than 12 years to complete Grades 1-12,and some other students (un-
doubtedly a far smaller number, although their exact count, too, is
unknown) who are permitted to complete Grades 1-12 in less than 12
years, or to get a head start through admission to Grade 1 at age five.

The effects of these widely variable factors--dropout, scholastic
retdrdation, early admission, and scholastic acceleration--on age-
grade interrelationships are quite complex. The age-grade distri-
bution resulting from this complex interaction has been shown in
Table IV-2. Table IV~-3 shows the corresponding percentage distri-
bution that would result if the effects of differential birth rate
were eliminated. It appears from these tables that the great majority
of the departures from normal grade placement with respect to age are
in the direction of retardation, rather than in the direction of
acceleration or early admission. While the picture is not quite
clear because of the fact that some students of a particular age
belong in one grade and some in another (on account of different
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months of birth), the data suggest that at the Grade 9 level there 1s
well over three times as much retardation as acceleration, but that by
Grade 12 the number of retarded students has been so greatly reduced
(presumably by dropout) that it is almost down to the number of ac-
celerated students, A very substantial part of the dropout seems not
to occur until after the student has passed his seventeenth birthday.

We can carry the analysis one step further by classifying the
students in terms of their own patterns of grade-to-grade progression
in relation to their aptitude and achievement levels. This approach
is applied in the next section (Section 2, below), in which the inter-
relationships of age-grade patterns and aptitude-and-achievement pat-
terns are discussed briefly.

Interaction of age-grade patterns and performance patterns.

Very detailed information about the interrelations of age, grade,
and test performance are presented in this chapter primarily in Tables
IV-4, IV-6, and IV-7, and in Figures IV-1 through IV-12, and are not
repeated here. The primary purpose of the discussion below 1s to sum-
marize briefly a few salient points. For this purpose, the high school
population can be thought of in terms of five segments:

First: the accelerated students, who tend to be superior to their
classmates in academic skills, in achievement in school
subjects, and in most kinds of information; but much less
so or even not at all, in non-school-related aptitudes such
as visuslization in three dimensions, and in certain speci-
alized non-academic areas of information such as mechanics.
There is some evidence, primarily in the far greater superi-
ority of these students in certain school-related subjects
such as reading and English and high school mathematics than
in intellectual skills such as abstract reasoning which are
not directly related to the high school curriculum, that the
superiority of the students is at least partly a result of
their acceleration and not entirely a cause.

Second: the students who are at the normal grade for their age,
particularly those of them who are likely to continue to be
at grade-for-age until they graduate. They will constitute
a useful normative group--particularly when follow-up data
become available on them.

Third: students who are potential dropouts primarily because they
are about one year behind their age group in regard to grade
placement. While some members of this group resemble those
in the fourth group, described below, many of them are
qualitatively more like those in the second group, mentioned
in the paragraph above, and are not in that group primarily
because they are victims of circumstance. The circumstance
that has victimized some of these members of "Group 3" is a
date of birth just a month or two too late to qualify them



Fourth:

Fifth:

9
to enter the first grade when they are nearly six years old.
Contributing to this "victimization" is the circumstance
that they live in a jurisdiction where the date of birth
that has been decided by law, ordinance, or local school
regulation to qualify a child for admission to the first
grade is so early and so rigidly enforced that many children
who were born exactly the same day as these boys and girls
we are now discussing, but who live in a different area,
start the first grade one full year earlier. Boys and girls
who do not start the first grade until they are nearly seven,
and then are lock-stepped in a rigid one-year-at-a-time pro-
gression regardless of their ability, are nearly 18 before
they become eligible to enter Grade 12. A substantial pro-
portion of them therefore feel under considerable pressure
to get out of school, even without a diploma, and to do some
of the things they become eligible to do at age 18--e.g.,
get a job; join the Army; get married. Thus, this group con-
tributes too many boys and girls to the unfortunately large
group of young people who are capable of graduating from high
school but do not. Doing something about the situation of
these boys and girls to enable them to earn their high school
diplomas without having to stay in high school until they are
about 19 could help to reduce the dropout rate and alleviate
the dropout problem.

the students who are from one-and-a-half to about three years
behind their age group in regard to grade placement. The
myth that while boys in this category mey not be good in
academic skills they are really better than average in
electronic and mechanical aptitude seems clearly to be just
a myth--at least as a generalization applying to this group
as a whole--though there may be and probably are a few indi-
vidual exceptions. This group has a very high dropout rate.

the students who are more than three years behind their age
group in regard to grade placement, but who nevertheless
stay in school. Members of this group almost certainly have
some special merits in terms of persistence«-and there is
some hint in the data, though nothing conclusive on this
preliminary analysis, that they may be superior in basic
ability to the potential dropouts who are only moderately
over-age for their grade. It seems probable, although we
do not have any real evidence on this point as yet, that
many of these very much over-age students are ex-dropouts
who have returned to school after having been out for a

couple of years.




Chapter V.  THE FIFTEEN-YEAR-OLDS

A, Introduction

In Chapter III, characteristics of that comparative rarity among
dropouts, the 15-year-old dropout, were discussed. In Chapter IV, the
15~year-old still in school was placed against a background of students
in various age-and-grade categories (with particular emphasis on the
high school grades). The present chapter has as its function to present
and interpret data based on all the 15-year-olds in the study (or on a
probability sample of them),~5§éinst the backdrop provided by Chapters
ITI and IV. Chapter V, thus, is intended to tell us something about the
characteristics of a very varied group of boys and girls, constituting
an across-the-board sample of 15-year-olds. Membership in the popu-
lation represented by this sample is delimited by only two reguirements;
its members are 15 years old and resident in the United States. These
data, then, are largely of a census type, designed chiefly to throw some
light on what aptitudes and abilities, both individually and in combi-
nation, are available among the total group of Americans born in a given
twelve-month period (March 194k through February 1945).

The composition (in terms of grade and sex) of the sample of 15-
year-olds on which the data presented in this chapter are based is sum-
marized in Table V-1. It should be observed that by far the largest
group of 15-year-olds are those in Grade 10. Grade 9 provides the next
largest group. Boys and girls who enter Grade 1 at the normal age
(about six) and make normal progress would normally be in Grade 9 or 10
(mostly the latter) on the March 1 when they are 15 years old. Which of
the two modal grades they would be in would depend, of course, on their
exact date of birth, and on local regulations concerning the exact age
at which children become eligible for admission to Grade 1.

The group below Grade 9 consists mostly of Grade 8 students,
although there are a few who are in Grade 6, or even lower.

B. Intercorrelations Among Test Scores

Intercorrelations among 111 Project TALENT score variables are pre-
sented in Tables V-2 to V-4 inclusive. These intercorrelations are based
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Composition of Project TALENT Sample of 15-Year-0Olds

Cases With Complete Data*

No. of Cases in Sample

Corresponding Weighted*¥#¥%
No. of Cases (approx.)

Grade Boys Girls Total Boys Girls Total
12 36%* 3hxx TO** 600 600 1,200
11 Q11%x 1,2ho%% 2 153%% 16,300 22,900 39,200
10 19,92h%% 2 S17¥% Ll LL)xx 418,500 507,800 926,300

9 13, 72h¥%x  12,501%% 26, 315% 292,600 265,800 558,400
8 217 120 337 45,100 26,300 71,400
T 37 26 63 7,900 5,200 13,100

6 or below 10 2 12 2,100 400 2,500

Not in School L 6 10%%* 800 1,300 2,100
Subtotal 34,863 38,538 73,401 783,900 830,300 1,614,200

Grade Unknown 15 9 ol 3,700#  1,800#  5,500#
Total 34,878 38, 547 73,425 787,600 832,100 1,619,700

*These are the cases for which the "master tape file" (complete cases only,
at present) has been completed.

**A representative 10 per cent sample of these Grade

9-12 15-year-olds was

used, together with the entire special sample of non-high-school 15-year-
olds, in the correlations, means, and standard deviations presented in
Tables V-2 to V-5 inclusive; these correlations, means, and standard
deviations are based on unweighted cases (complete cases, only). The

10 per cent sample of Grade 9-12 15-year-olds consisted of all those with
"3" as the terminal digit of the six-digit testing number.

*#*%*%This number does not agree exactly with the corresponding number in Table
IT-3, because of anomalies in the computer processing.

*¥*¥*Welght D was used, For a description of this weight, see Chapter II,

Section C.

#Estimated.
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Intercorrelations Among Il Project Talent Variables
for 15-Year-Old Boys

Table V-2a. 15-year-ofd boys in high school (10% Subsampte. N-3373)
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042, 043 038 GBS T@1Z{ 148 Ti08 “[2Z2T189y "25 '5‘35':"275 Te et e TS TRIT 5627091 124 13877138 065 102 20.9787  6.1080 IFf né'
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Rote: Decimal pointa have been cmitted from the correlation coefficients.
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28 R-141 ¢ Clerieal 28 233 251210 307 216 305 232 254| 195 228 232, 270 296 211| 308 279 15U, 211 138 098, 191 151
.2 Rlke " BMe 29 070 _ |26y 215 348217 402_ 3101 355 314 291 235 259 _3c3! 298 246 243| 322 264 364! 314 176 1741 162 507
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¥ R T T T TGamee 36 067 3T6" 564 TI56V 335 TIT0 267 TZT0T Fol T3 268 T 353 TIERT 251 310 3217300 I3 J60 246 1407 19 [ &I T126
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52 067 252 321 288 1200 356 1521239 262 363, 223 55 3041302 233 308| 248 34l 3620225 157 108 1Py 13C
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_ Bk R6O6 " midivess _ _ _ _ 8% _ 119 __ _| 187 183 178, 265 225 3u4) 218 132 0521 261 _254_ 273|202 _244_ 185 158_ 158 195 157 121 0611 124 z41
57" "85 R-607 " TCulture 85 7 065 36772137 (56 206 236 265, 218 159 1317 248 2407 34| 258 280 &8 216~ 164 152 FoTa ™ {847 3B (1607 149
58 86 R608 " Lesdership 86 -070 l-074 ~109 ~118 | 105 ~022 097 -015 -04# ~127, 032 006 -022 ~043 28 027 [-035 019 -004 | 080 ~027 -021 1t USI 146
59 87 R-609 " Self-Confidence 87 108 319 267 252 ) 134 225 247) 248 21y 0dl1 160 226 262 290 266 264|231 160 168] 238 145 0921 i1l 129
€@ 88 R-610 " Mature Persopality 88 065 253 148 092 | 238 195 324, 150 187 065, 146 216 2581 261 257 156|157 094 128 246 102 ~034) 095 196
8 F-701 Int Inv: Phys Sci 83 ~007 303 041 083 017 ~053 -101 -029 ~G16 086 066 -C37 007! 01/ -028 ~C39 [-034 ~179 -087 -093 -046 ~016 929 -.82
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Table V-2 {continued)
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Table V-2c.  15-year-oid boys Irrespective of school status (Population from Tables V-2a and V-2 combined) (N=3656)
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Table V-3

94 Intercorrelations Among 111 Project Talent Variables for 15-Year-Old Girls

Table V-3a. Intercorrelations Among 111 Project Talent Variables for I5-Year-Old Girls
I5-year-old girls in high school (I0% Subsample. N=3829)
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Tabie V-3c. I5-year-old girls irrespective of school status (Population from Tables V-3a and V-3 combined) (N=3992)
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#See footnote on Table V-2a.

#% See footnote on page A-15.
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on a representative ten per cent sample¥* of the Project TALENT 15-year-
olds in Grades 9-12 (regular sample), and all of the Project TALENT
15-year-olds below Grade 9 or not in school at all. Only complete cases
are used, and the cases are unweighted. The groups of 15-year-olds on
whom correlations are based, and the corresponding numbers of cases
(unweighted, of course), are as follows:

Table V-2a. Boys in high school N=3373
Table V-2b. Boys not in high school N= 283
Table V-2c. A1l boys N=3656
Table V-3a. Girls in high school N=3829
Table V-3b. Girls not in high school N= 163
Table V-3c. A1l girls N=3992
Table V-4, Total group N=T7648

The corresponding means and standard deviations are summarized in
Table V-5,

Comparison of the means and standard deviations shown in Table V-5,
based on unweighted data, with the corresponding values in Table IV-5,
based on weighted data, shows enough similarity to suggest that the cor-
relations in Tables V-2 to V-4 are probably fairly close to the values
that would have been obtained if Weight D had been applied. (Use of
Weight D would have yielded estimates of the correlations for the com-
plete population of 15-year-olds,)

For 60 of the 111 variables, four correlation matrices are shown in
Appendix B. They are for Grade 9 boys, Grade 9 girls, Grade 12 bhoys, and
Grade 12 girls, respectively. No weights have been applied to the cases.
The correlation coefficients for 15-year-old boys and girls in school
(Tables V-2a and V-3a respectively) are guite like the ones for Grade 9
boys and Grade 9 girls (Tables B-1 and B-2 respectively). This, of
course, 1s not surprising, since there is a tremendous amount of overlap
between the age groups and the grade groups.

Figure V-1 shows the correlation of key tests with Reading Compre-
hension (R—ESO) for the 15-year-old high school boys, for the 1l5-year-
old boys not in high school, and for the two groups combined. The cor-
relations tend to be lowest for the group not in high school. The cor-
relations for the two samples combined tend to run slightly higher than
those for high school students only, because combining the samples
increases the range. Similar graphs are presented in Figures V-2 and
V-3, which show correlations of key tests with Mathematics Part IT
(R-312) and Mechanical Information (R-112), respectively.

Comparison of Figures V-1 and V-2 reveals that the discrepancies
between correlations for the high school cases and those for the non-
high school cases are even more extreme in the case of Mathematics
Part II than for Reading Comprehension. This is probably due to the
fact that even students who do not get to high school can learn to read

*The ten per cent sample consists of students whose six~digit testing
numbers end with the digit "3".
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but they are not likely to learn Grade 9 mathematics, which is what
most of Part II of the Mathematics Test is based on. Thus, since most
of the scores on Mathematics Part II for the non-high-school cases are
concentrated at the low end of the scale, the range is quite restricted,
with a corresponding shrinkage in correlations involving this variable.

Mechanical Information scores, on the other hand, are far less
dependent on secondary school instruction than are scores in either
Mathematics Part II or Reading Comprehension. Consequently, as is
apparent from Figure V-3, there is far less discrepancy between the cor-
relations for high school cases and non-high-school cases when one of the
variables correlated is Mechanical Information score than there is for
either of the other two measures (Reading Comprehension and Mathematics
Part II).

Table V-5 provides data that support this hypothesis as to why the
correlations are lower on the whole for the non-high-school group than
for the high school students. It is clear from Table V-5, and in ac-
cordance with reasonable expectation as well, that the 15-year-olds not
in high school score very much lower on the tests than do those students
of the same age who are in high school (most of whom are in Grade 10).

C. Normative Data on Test Scores

Appendix C presents percentiles, means, and standard deviations for
o2 test varlables separately for 15-year-old boys, 15-year-old girls, and
all 15~year-olds combined. Means and standard devistions are also pre-
sented for an additional 22 variables. These norms in Appendix C are
based on all 15-year-olds in the regular sample for Grades 9-12, supple-
mented by those in the special sample of 15-year-olds not in high school.
Welghted distributions were obtained, (using Weight D¥) to get an esti-
mate of what the distribution would be for the complete population of
15-year-olds in the United States. Tt is these weighted distributions
that the statistics presented in Appendix C are based on. The 52 vari-
ables for which percentiles are presented may be summsrized as follows:

Code Designation No. of

Variables for Variable Scores
Information Part I: scales R-101 -~ R-115 15
Information scales (other) R-131,R-139,R-142,R-162,R-1T72 5
Information Part I Total R-190 1
English Test R-230 -- R-235 6
Miscellaneous verbal abilities R-211,R-212,R~-220,R-240,R-250 5
Other special aptitudes ) R-260,R-270,R-281,R-282,R-290 5
Mathematics Test R-311,R-312,R-320,R-333,R-340 5
Arithmetic Computation F-ho 1
Tests of perceptual speed and accuracy F-420,F-430,F-LLo 3
Speed of decision-making (preferences) A-500 1
A priori composite scores¥* C-001 -~ C-005 - 5
- TOTAL 52

*Described in Chapter II, Section C
**The a priori composite scores that are mentioned in this report are
described in Appendix A, Part L.
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Inspection of the norms for these 52 variables not only throws light
on the abilities of 15-year-olds but also, quite incidentally, shows that
the TALENT battery is useful for this burpose, in that its tests provide
adequate "ceiling" and "floor" for the general group, except in the case
of those few tests whose special purposes dictate that the ceiling or

floor should be appropriate for a special subgroup.

These exceptions in-

clude the Screening scale of the Information Test, Mathematics Part 11T,
and the Aeronautics and Space scale of the Information Test.

The Screening scale has a very low ceiling because of its special
purposes*, which require that all its items be extremely easy, so that
almost anyone who is neither mentally retarded nor illiterate would be

able to answer all of them correctly.

the Screening scale does meet this

And as is apparent from Table V-5,

standard. The average 15~year-old

high school student gets a nearly perfect score while the average score
for 15-year-olds not in high school is far lower.

Part IIT of the Mathematics Test was intended primarily for that
somewhat select group of high school students who take college-preparatory

mathematics courses beyond the ninth grade.

pose the test is useful mostly for
extremely easy items that would be
unfortunately large segment of the
interest, training, and ability in

Because of this special pur-
this group, and does not have the
necessary to differentiate among that
high school population that lacks
any mathematics beyond the eighth- or

ninth-grade level.

The Aeronautics and Space scale was one of the scales that was ex-
pected to be primarily useful for boys and of only negligible importance
for the vast majority of girls, who could be surmised to have a massive
degree of indifference to the area, and lack of information in it. The
data turned out just that way. The scale differentiates effectively
among boys at all percentile levels and has enough easy items to distin-
guish among girls in roughly the top half or two-thirds. (The bottom
third of the girls score at just about the chance level.)

D. Relatioh Between Grade Placement and Performance on Selected Tests.

In Table V-4, which shows the intercorrelations for a 10 per cent
sample of the combined 15-year-olds (boys and girls, in school and not in
school), the correlations of the various tests with grade placement are
revealing, although because most of the 15-year-old students are in either
Grade 9 or 10, the variance in grade is quite slight. The following are
the variables that have correlations of at least .35 with grade:

(R-101) Screening (R-230) English Total .
(R-103) Literature Information (R-250) Reading Comprehension
(R-133) Health Information (C-001 )**IQ Co .

. - * mposite
(R-190) Informat}on Part I Total ('C-002 )**General Academic Composite
(R-192) Information Part II Total (C-003 )*#Verbal Composite
(R-100) Information I + IT Total (C—OO6)**Scientific Aptitude Composite

*The purposes of the Screening scale are described in Designing the Study
(Flanagen, et al., op. cit.)
*¥These are a priori composites.

They are defined in Appendix A, Part L.
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The highest correlation, .432, is with the Verbal Composite (C-003).
This is in line with the observation made in Chapter IV, to the effect
that performance in some of the verbal areas (notably Reading Compre-
hension) is closely related to scholastic acceleration and is also re-
lated to scholastic retardation.

liable V-6 shows means and standard deviations on 18 tests for 15-
year-olds classified by grade and sex. The 18 test variables in these
tables are the same ones that were discussed in Chapter IV. The means
and standard deviations for 15-year-old boys, 15-year-old girls, and
all 15-year-olds, are shown in Table IV-5, which presents data compar-
able to that in Table V-6 except that in Table IV-5 the 15-year-olds
are not classified by grade. Fifteen-year-old students in different
grades are quite different in terms of test performance. In general,
the higher the grade the higher the average test score. The gradient
is especially steep for the Reading Comprehension and Mathematics
Achievement tests.

E. Sex Differences in Patterns of Aptitudes and Abilities

Inspection of the means in Table V-6 and the percentile norms pre-
sented in Appendix D makes it apparent that the fact that the girls in
a given grade tend to be slightly younger than the boys does not account
for all of the difference between boys and girls in regard to mean
aptitude level at different grades, although it does probably account
for a small portion of the difference,

The point biserial correlations of the various tests with sex
(positive r indicating high scores for females, negative r indicating
high scores for males) that are shown in Table V-4 for the total group
of 15-year-olds are high and sharply structured. They show essentially
the same pattern that occurs for any mixed group at the high school and
near-high-school levels for these tests. The following correlations,
abstracted from Table V-4, are typical:

r with sex

R-110 Aeronsutical and Space (Information) -1
R-111 Electricity and Electronics (Information) -.h2
R-112 Mechanics (Information) -.52
R-114 Home Economics (Information) .51
R-115 Sports (Information) -.37
R-104 Colors (Information) .25
R-145 Hunting (Information) -2
R-146 Fishing (Information) -.28
R-147 Other Outdoor Activities (Information) -.13
R-270 Mechanical Reasoning -.40

R-602 Social Sensitivity (S.A.I.) 24
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Table V-6 Estimated* Means and Standard Deviations on 18 Selected Project TALENT Tests
For 15-Year-0lds Classified by Grade*¥ and Sex

|

" Raw Score Mean® Standard Deviation®

No.of - &r. Gr. Gr. Gr. Gr. Gr. Gr. Gr. Gr. Gr. Gr. Cr.

Test Items Sex 7 8 9 10 11 12 7 8 9 10 11 12

R-102 Vocab.Info.,Part I 21 L. 66 6,62 10.75 13.02 14.18 16,24 2.47 341 3.99 3.71 4,08 3.51
3.90 5.31 9.47 11.51 12.49 12,16 1.6 2,49 3,86 3.9% 4,31 L,26
R-105 Soc.Studies Info. 2L L.64 7,48 12,51 15.36 17.29 20.23 2,27 4.35 5.51 5,10 5.22 3.4o-
L3k 6,46 10,84 12.88 14,70 14.80 2,42 3,56 4,92 L4.86 5.37 5.25

R-107 Pny. Sci. Info. 18 3.93 4,85 8.38 9.57 10.81 13.55 1,92 2.82 3,81 3.79 L.bo 3.79
3.15 3.86 6,70 T.13 T7.51 6.70 2,06 2.01 3.46 3.50 L,02 L,23

R-108 Biol. Sci. Info. 11 2,62 3,55 5.23 6.71 6.91 T7.50 1.78 1.89 2.38 2.29 2,31 1.76
2.6 2,91 4,39 5,74 5.92 5,41 1.31 1.65 2,18 2.25 2.26 2,63

R-111 Elec. Info. 20 3.88 L4.63 7.87 9.09 9.92 11.59 1.79 2.60 3.94% k4,12 L.61 k.62
2,79 4,09 5.14 5.36 5,27 5.61 1.52 2,03 2.57 2.49 2.60 2.77

R-112 Med. Info. 19 5.08 7.12 10.38 11.93 12,01 12.65 2,56 3.38 3.64 3.27 3.32 3,02
3.54 5,03 6.65 T.48 T7.48 6.18 2,13 2.59 2,81 2.86 2.9% 3.23

R-114 Home Ec. Info. 21 h,12 5,28 T7.22 8,33 8.71 9.50 2.30 2.53 2.8% 2,84 2,86 2.4
6.15 6.66 10.96 12.32 12,32 10.76 2.81 2.99 3.46 3.25 3.30 3.40

R-115 Sports Info. 14 2,92 4,05 6.72 8,21 8.63 10,15 1.61 2.35 2.98 2.89 3.07 2.56
2,54 3.23 L.61 5.52 5.34 L4.86 1.29 1,88 2.3 2,40 2.48 2,50

59.82 76.33116.90140.36152.92175.86 18,42 28.65 36.28 34.57 39.96 32.54
56,62 69.43104,35121,29128,87123.27 19,35 21.35 30.99 31.1k 36.39 41.82

50.95 53.71 T0.62 79.20 82.92 93.02 12.59 15,79 *%% *%% 14,82 10,75
54,91 5744 77.36 84,42 87.61 88.33 12.48 15,57 *%x *%* 12,63 12,26

10.21 13.44 23,34 29,92 33,38 40,86 L7 7.64 10.82 10.41 10.71 6.1k
11.68 14,20 24.70 30.40 33.39 31.57 5.23 6.95 10.30 9.82 10,52 11,57

R-190 Info.Part I Total =252
R-230 English Total 113

R-250 Rdg. Comprehension 48

R-260 Creativity 20 4,78 L4.,94 T7.40 9.08 10.08 11.36 2.1 2,92 3.77 3.99 k.36 k.69
3.72 4.33 6.91 8.23 8.75 8.48 1.52 2,41 3.47 3.63 L.02 4.6k
R-270 Mech. Reasoning 20 6.36 7.7l 11,16 12,55 12,63 14.20 2.92 3,55 4.08 3.97 L.27 3.90
b7k 5,22 T7.64 8.58 8.62 8,21 2.27 2,38 3.35 3.49 3.61 k.13
R-282 Vis. in 3 Dimen. 16 6.14 6,14 8,08 9.04 9.26 10.55 3.16 2.78 3.28 3.33 3.30 3.73
5.35 5.05 7-24 7.99 8.00 T.TT 2,27 2.19 2.88 3.00 3.13 3.20
R-290 Abstract Reas. 15 L.70 5.11 7.96 9.15 9.68 10.83 3.46 2,99 3.15 2.87 3.02 2,54
L,72 LLh9 7.67 8.81 9.25 B8.97 2.00 2.47 3.17 2.93 2.97 3.64
R-311 Math I . 16 h,29 4,43 7.10 B8.68 9.60 12.09 1.8 2.46 3.36 3.40 3.68 2.76
3.21 3.99 6.70 7.96 8.61 8.85 1,81 2,14 3,26 3.38 3.68 3.36
R-312 Math II 2L 5.78 5.53 8.82 11,00 13.22 17.08 2.56 2,44 4,00 L4.56 5.81 5.90
4,78 5,10 8.79 10.23 11.2k 12,27 2,23 2.48 3,81 k.21 5,31 5.97

12,54 3,00 18.60 26.25 29.58 36.89 48,30 35.78  #%x %% 19.95 13,00

F-410 Arith,Computation 72
12,05 .14 24,99 30,40 31,60 29,21 53.08 32.36  wkx  wxx %k 22,L0

HE AR AR AR AR AR AR AR AR AR AR AR AR "R AR R O hE s

Note:- The numbers of cases on which the means and standard deviations in this table are based are
shown in Table V-1,

¥These estimates are weighted means and standard deviations based on all 15-year-olds in the
Project TALENT probability sample. Weight D (described in Chapter II, Section C) was used,
50 that the resultant means and standard deviations are estimates of what they would be for
corresponding segments of the total 15-year-old population.

*¥The means and standard deviations for 15-year-olds in Grade 6 and below and for those not in
school are omitted from this table because the numbers of cases are too small,

*¥¥Data not available,
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Several of the Interest Inventory scales have appreciable correlations
with sex. For instance:

r with sex¥*

R-701 Physical Science Interest -.16
R-705 Social Service Interest ' Ll
R-708 Sports Interest -.35
R-709 Outdoor Recreation Interest -.48
R-713 Office Work Interest L
R-T14t Mechanical-Technical Interest -.62

The correlation for Mechanical-Technical Interest (r= -.62) is the
highest correlation with sex found in the entire matrix. Among the six
composite scores, only one--the Technical composite (C-005)--correlated
over .20 with sex. Its correlation was -.46, indicating higher scores
for the boys.

F. Student Background Factors

For 100 items in the Student Information Blank, weighted percentage
distributions of responses by grade and sex for all 15-year-old students
in the Project TALENT probability sample are presented in Appendix D.
Weight D was used, so that the resultant distributions are approxi-
mations of the percentage distributions for corresponding segments of
the national population of 15-year-olds. The 100 SIB items are ones
that were selected because results for them in prior analyses made
further analysis appear worthwhile.

The Student Information Blank was designed for high school students.
Therefore poor readers, seriously below Grade 9 level in reading compre-
hension, may be giving invalid responses in some cases. Examination of
the patterns of results on the various items, however, indicates that
the proportion of random-appearing responses is fairly small even for
those below Grade 8 or not in school. For example, very few of them
indicated that their fathers were in white collar occupations. Thus,
while the substantial positive correlations of the test scores of the
15-year-olds with their grade placement may account for a part of the
correlation between Student Information Blank responses and grade place-
ment, it seems probable that they do not account for all of it.

Much, though not all, of the discussion that follows is based on
the assumption that grade placement of students who are all the same
age (e.g., 15) is correlated to some degree with their scholastic per-
formance. The data of Chapter IV support this assumption. It is re-
cognized, of course, that the correlation is far from perfect. The

*Note that the signs of these correlations are the opposite of those

in Table V-L4. The signs in Tables V-2 to V-4 are misleading for the
Interest Inventory variables because in the computation of these corre-
lations the Interest Inventory scales were oriented backwards (high
scores representing lack of interest).




122

relationship is attenuated by the effects of the "100-per-cent-promotion”
policy that has been in effect in some school systems, "social promotions",
the prevalence of a policy against the accelefation of bright students,
wide differences among schools in type of student body, and consequently
in standards, and other factors which have tended to increase the homo-
geneity in chronological age within a grade, by making the group more
heterogeneous in achievement level. The fact that schools differ widely
in the extent to which these resistances to grade placement strictly on
the basis of achievement prevail serves only to complicate the situation.
But despite this recognized defect of grade placement as an index of
achievement level, and thus, indirectly as an index of scholastic ability
level of 15-year-olds, there is still sufficient correlation between
achievement level and grade placement that the latter has considerable
utility as an index of the former. This being the case, when the
relation of grade placement to responses to a particular SIB item is
examined, implicit in the discussion that follows is the assumption that
whatever relationship is found is quite likely to be a useful, though
somewhat attenuated, indication of the correlation between the SIB
responses and scholastic achievement level.

1. Reading activities and study habits

There appears to be little relation between number of books reported
to have been read (SIB Item 56) and grade placement of the 15-year-

olds. The girls, particularly those in high school, report reading

more books than do the boys. But the modal response for both boys

and girls is still only one to five books per year. This is true

at all grade levels.

Responses to some of the SIB items on study habits also show a re-
lationship in the expected direction, though a slight one, with
grade placement.

Among these items showing & relationship to grade placement are the
following ones (for which the options range from "Almost always" to
"Almost never"):

66. I have a difficult time expressing ryself in written reports,
examinations, and assignments.

70. I seem to accomplish very little compared to the amount of
time I spend studying.

77. My teachers have criticized me for turning in a sloppy assign-
ment . :

81. I get behind in my school assignments.

82. My grades on written examinations or reports have been lowered
because of careless errors in spelling, grammer, or punctuation.

2. Course grades

The students! reports of their grades (Items 106-113) also show some
relationship.to grade placement, at the high school level (Grades
9-12). The magnitude of the relationship is greater in the academic
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areas than in vocational courses. However in most areas the re-
lationship between grade placement and self-report of grades re~
ceived seems to break down below Grade 9. The students in Grade 8
and below report grades that are about as high as those reported
by the Grade 9 students.

Health and related factors

In regard to the student's usual health in the past three years
(Ttem 243), there is =z tendency for those in the higher grades to
report better health. They also tend to report slightly less illness
during the previous year (Item 2k1l). Responses to questions

on eyesight (Items 248-250) show no relationship to grade placement.
However, there may be some sex differences in the responses to these
questions. Wearing glasses at all times (Item 248) is reported by a
few per cent more girls than boys. Wearing glasses for special pur-
poses (Item 250) is reported by far more girls than boys (27 per
cent and 31 per cent of ninth- and tenth-grade girls respectively,
and only 17 per cent and 18 per cent, respectively of the boys).
Furthermore, fewer boys reported having any trouble seeing at a
distance (Item 249) than girls. The percentages of Grade 9 and
Grade 10 students reporting this difficulty were 35 per cent and

36 per cent respectively for girls, and only 22 per cent and 23 per
cent for boys.

In response to Item 255 ("Is your speech easily understood?"), the
higher the grade placement the more likely the student is to answer
affirmatively. There seems to be quite a marked relationship (not
necessarily causal) between speech handicaps and academic retar-
dation.

Family and home background

Responses to the SIB items on the value of the home (Items 171-172)
do not show much relationship to grade placement, nor do the re-
sponses to items on family income (Items 173-174). About Lo per
cent of the students either say that they are unable to estimate
the family income or omit the item. Neither the item on the value
of the home nor the one on family income seems to be particularly
useful as a socio-economic variable. However, responses to the
item on occupation of the father (Item 206) show a pronounced re-
lationship to grade placement, as do the responses to the items on
education of the father (Item 218) and education of the mother
(Ttem 219). It would appear that father's occupation plus mother!'s
education would give a very satisfactory.index of socio-economic
status, and that it would not be necessary to use any other items
to supplement these two for that purpose. Likewise, father's
occupation by itself has been found to be very useful as & socio-
economic indicator. Responses to some of the items on articles

in the home (Items 191, 193) also show a definite relationship

to grade placement.
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It appears from the responses to Item 220 that a considerably larger
proportion of the 15-year-olds in high school come from homes not
broken by divorce, or by death of a parent, than do those still in
elementary school or those not in school at all.

Number of children in the family (Item 221) is negatively correlated
with grade placement, as is number of people living in the home
(Item 226).

5. Plans for education

Two items (Items 297 and 304) provide information on whether the
student expects to graduate from high school. Item 297 asks, "Do
you think you will quit high school before you graduate?" and

Ttem 304, which asks "What is the greatest amount of education you
expect to have...?" has as Option 1, "I don't expect to finish high
school". Responses to both items show a relationship, in the ex-
pected direction, to grade placement. The percentages of student