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ESIS ABSTRACT

Problem

The purpose of the study was to determine whether

]

there were any significeant differences in achievement for

each of the first Ttwo years of higher education among
three groups of bright students from the same high school
where, during the Grade Eleven year, one of these groups
received enrichment in the form of an extra subject; an-
other received enrichment in the form of extra depth to

the regular program, and the third group, serving a

[63]

control, received no snecial training.

The subjects of the experiment were one hundred
students all of whom were in Grade Eleven in Kelvin High
School, Winniveg, lManitoba, during the academic year

957-55, and most of whom entered the University of lani-
toba after graduation Irom Grade Zleven.

-

Method

The class taking an extra subject consisted of
thirty-one students and was known as the Augmented Group.

The class probing more deeply into the subiects of the res-
i3 &S hS J £

ular program had an enrolment of thirty-eight, and was

=
g

called the Enriched Group. The Control Group consisted of



thirty-one bright students in various regular classes.

During the academic year 1958-5Q, about one-gquarter
of each group, twenty-five students in all, took Grade
Twelve, mainly at Kelvin. OSixty-six students, approximately
two-thirds of each group, enrolled in First Year at the
University of Hanitoba. By the end of Second Year, in 1960,
about eighty-five per cent of each of the special groups
remained, but the Control Group was down to half of its
original size.

Achlevement was measured by means of final examina-
tion results. The Department of Zducation and the Univer-

sity made available normative data consisting of mean and

standard deviation for each examination, which permitted
the conversion of marks to Z-scores, a statistical device
that put all examination results on the same scale with
equal units of measurement. These Z-scores were averaged,
both for each student and for each group, in Grade Twelve,
in First Year, and in Second Year. Similar data had been
found for Grade Ten in order to establish pre-treatment
status, and for Grade £Zleven, to measure immediate post-
treatment effect.

Three groups at each of three levels provided nine

mean Z-scores representing average achievement. Taking the
iy o 3 »]

groups in pairs at each level, the null hypothesis of the



eguality of these means was tested. IF-tests were used to
show homogeneity of variances, and these were followed by
t-tests in order to determine the significance of the
differences in the mean Z-scores.

The t-tests were repeated on pre-treatument, immediate

N

post-treatment, and follow-up data on limited groups, which

were composed only of students who had completed Second Years

Findings

The limited groups, totalling seventy-four students,
produced approximately the same results as the complete
groups, but with the advantage of initial equality of
achievement. On the basis of these limited groups, then,
there was equality of achievement in Grade Ten, before
treatment. <LThe groups were again equal in mean achievement

three years later, in Second Year. During the intervening

two years, each of the special groups exhibited some super-

iority: the Augmented in Grades #leven and Twelve., the @n-
J & b]

riched in first Year.
The investigation of similar studies revealed tha

enrichment in high school produced superior results in high

school, but not at college.



Conclusions

1. Iio consistent pattern of suveriority for enrich-
ment in general, nor for either form of enrichment tested in
this exveriment, is evident.

2. The findings of several other studies have been
verified; enrichment for bright students can produce super-
ior results in high school, but not, in the long run; at
university.

3. The immediate benefits in high school of enrich-
ment by an extra subject did not carry over tc university.

L+ The Control Group did not compare well with the

A

other two. At no time did it exhibit any significant
superiority in achievement: it was either inferior or equal.
Its drop-out rate at university was much higher than that of
the other grouns.

5. IEnrichment by added depth to the regular program,

which appeared to be not very successful in high school, did

produce superior results in the first year at university.
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CHAPTER I

THE NATURE AND BACKGROUND OF THZ INVESTIGATION

The Problem

The purpose of this study is to determine whether
there were any significant differences in achievement for
each of the first two years of higher education among
three groups of bright students from the same high school

fkfﬁ where, during the Grade Eleven year, one of these groups
received enrichment in the form of an extra subject; an-
other received enrichment in the form of extra depth to the
regular program, and the third group, serving as a control,
received no special training.

The subjects of the experiment were one hundred
students all of whom were in Grade Zleven in Kelvin High
School, Winnipeg, Manitoba, during the academic year 1957~
58, and most of whom entered the University of Manitoba

after graduation from Grade Hleven.

The Setting of the Study

General Course.-- High school students in this

province are governed by a curriculum that is authorized by

the provincial Department of Iducation; details for the year

-1 -



in question may be found in the Programme of Studies.l
While in theory there is considerable freedom of choice of
both courses and subjects, in practice, one course and a
relatively small group of subjects are selected by the vast
majority of students. This course, known as the General
Course, 1s the prerequisite for entrance to the University
of anitoba.

In Grade Eleven, reguired academic subjects in the
General Course are: English, mathematics, history, and a
science; options include an additional science and a for-
elgn language. The most popular combination of subjects,
and that chosen by most of the students of this study, is:
English, history, mathematics, chemistry, physics, French.
In a few cases, Labtin is chosen instead of French, or biology
instead of one of the listed sciences, or even two foreign
languages and only one science.

The six subjects listed above, with the possible
alterations as shown, will be known in this thesis as the

Tregular program.

Fatriculation in Manitoba.-- Successful completion

of the General Course in Grade Eleven results in the grant-

l?rogramme of Studies for the Schools of Manitoba.

Senior High Schools 1957-58. (Department of Education.
The Queen's Printer for Manitoba, 1957).




ing of Junior Matriculation standing which permits entry to
First Year in Arts or Science at the University of IManitoba.
Junior Hatriculants may, if they wish, take the Gen-
eral Course in Grade Twelve which, if completed success-
fully, gives Senior Matriculation standing. Grade Twelve
and First Year at the University of Manitoba are equivalent
in terms of cualification, as either permits entry to Second

Year.

Kelvin School.~~ The building hes been in continuous
<

use as a high school since its completion in 1610. It is
located in the River Heights district of Winnipeg, an area
populated largely by upper middle-class families. The ma-
Jjority of fathers of Kelvin students are in professional,
managerial, or proprietorial occupations; details may be
found on pages 138 - 141 of Appendix B.
For the year of the original experiment, all in-

structors of academic subjects in the school had at least
one university degree, professional training, and consider-

.

able teaching experience.

Special Classes for Bright Students at Kelvin

The Augmented Class.-- In 1955, the princival of the

school, Ir. R. J. Cochrane, instituted a special class in
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Grade Eleven for bright students. This class was to take
<
the regular program, as previously defined, and an additional

ubject - either Latin or biology.

9}

rny
I

1e necessary time was

o be found by reducing the normal time allotment for each
a g

ct

ubject. Interested students were invited to make applica-

[©)]

tion, and selection was based on & combination of school
marks, I.Q., and teacher ratings on attitude and effort.

The scheme was considered successful, and is now a
permanent feature of the school.

The Augmented Class of 1957-58, consisting of thirty-
one students, constitutes one of the experimental groups of

this study.

The Znriched Class.-- In 1957, a second special class

for bright students entering Grade Eleven was instituted.
This one was to have a contrasting type of enrichment: added
depth to the subjects of the regular program.
A careful selection of staff members was made, and
meetings were held at which enrichment techniques were dis-
cussed. Funds were made available for the purchase of ma-
terials required. Membership was again by application, and
only students of above average ability were accepted.

This class did not appeal to students as much as did
the Augmented Class. In succeeding years, the number of

applicants declined progressively with the result that the



£

group was discontinued in 1960. The findings of this study

may indicate that oopularity i1s not always a measure of
The originzl Enriched Class of 1957-58, numbering
hirty-eight, constitutes the second specilal group of this

xperiment.

Higher Education in Manitoba

-

The organization of higher education in Manitoba is

ideally suilted to a study of this type. ALl university
education in the province is under the Jurisdiction of the
University of Manitoba. The result is that, regardless of
the institution attended, standard courses are followed and
standard examinations written.

The University of Banitoba is by far the largest in-
stitution of higher learning in the province; the others,
collectively, are known as the affiliated colleges. Nearly
all of them are located in Greater Winniveg.

lost of the hnndred students being studied did go on
to higher education, and very few of them left the province
for it. Thus, to a very large degree, the achievement at
university of the students oi the study was based on a back-

ground of common courses and examinations.



The Previous Study

In order to compare the immediate effectiveness of
the two enrichment programs as shown by school marks in
Grade Eleven, a study was made by Dr. W. H. Lucow of the
Faculty of Education, University of Manitoba, late in 1958,
using data available as of April of that year. Although
the complete report is attached as Appendix B, a brief des-
cription of the study and its findings is pertinent here.

The main concern of the investigation was the rela-
tive academic performances in Grade ifleven of the sygmented
and Enriched Classes for the school yvear 1957-58. 1In order
to complete the comparison, a lontrol Group composed of
thirty-one bright students in regular classes was used.

By finding mean examination marks for all students in the
grade, and for each of the special groups separately, both
in Grade Ten and in Grade Eleven, it was possible to deter-
mine the status of each group both before and after treat-
ment. From these data, certain conclusions were drawn re-
garding the relative improvement of the groups.

There were two main findings:

1. The Augmented and Znriched Classes were not sig-
nificantly different from each other in mean achievement in

Grade Ten. The Control Group was below them significantly.

ot

2. After the experiment in Grade fleven, the Aug-
X 3 <
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mented Class emerged significantly higher than the other

groups who were now equal 1n mean achievement.

Objectives of the Current Study

The main objective of the current study was to deter=-
mine whether there were any significant differences in mean
achievement between the groups at the end of each of the
first two years of higher education.

lore specifically, the following null hypotheses were
tested at each of three levels - Grade Twelve, First Year
and Second Year at the University of Manitoba:

1. The means of the final standing scores of the
Augmented and Enriched Groups were not significantly differ-
ent.

2. The means of the final standing scores of the
Augmented and Control Groups were not significantly differ-
ent.

3. The means of the final standing scores of the

Enriched and Control Groups were not significantly different.

Other Studies

The consideration of background material now shifts
to an examination of what is already known regarding the

problem. Reports of achlevement of special classes similar



to those in this study have appeared in journals and in
dissertations written outside of Manitoba. Chapter II

gives a review of the literature.




A REVIZY OF TEZ LITERATURE

Svidence, in the form of the findings of previous
studies and the opinion of experts, will be presented in the
following areas:

1. The importance of the study.

. The nature of enrichment.
. The nature of follow-up studies.

2

3

L. Special provisions for gifted students.
5. The identification of gifted students.

6

. Assessment of enrichment programs.

The Importance of the Study

Literature on enrichment programs was reviewed for
the purpose of finding answers to three main questions:

1. Is enrichment desirable?

2. How may enrichment be e&aluated?

3. Have enrichment programs provided superior train-

ing for bright students?

The needs of the gifted and of society.-- Numerous

articles in popular periodicals provide ample evidence that
the quality of education is a matter of deep concern in

-9 -
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both the United States and Canada today. This concern seems
to include a realization that past practices have tended to
neglect students of above average ability. The President of
Harvard, James B. Conant, speaking in 1952 on the short-
comings of American public schools, stated: #To my mind,
first and foremost among these shortcomings is their failure
to be sufficiently concerned with the intellectually able
youth.”l In discussing the democratic approach to education,
another educator has said, "There is nothing so unequal as
the equal treatment of unequals.”?

Studies have shown that not only gifted students and
their parents but also community leaders in many fields
favor special provision for the talented. By means of a
questionnaire submitted to one hundred bright students and
their parents, Hays determined that seventy-five per cent of
the group approved of election of an additional academic
subject and of ability grouping.3 In an effort to obtain
significant opinion as to what should be done with regard

to the education of intellectually gifted students at the

leharies 1. Bish, "Can We Provide a Better Program
for the Able Student?¥ The Natlonal Association of
Secondarz Schools ;f1n01gals Bulletin, 42:16, December, 1958,

2Tbid.

JDonald G. Hays, "Educational Decision-Making by
Superior Secondary-ochool Students and Their Parents it
Dissertation Abstracts, 21:547, September, 1960.
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secondary school level, Smith sent questionnaires to 3500
selected individuals such as Parent Teacher Association
executives, labor leaders, principals and education
professors.4 The majority of 1459 replies favored the
establishment of high standards of achievement with rig-
orous training in a hard core of required subjects for all
gifted students. Thus public opinion, as indicated by these

samples, favors getting the best out of the best students.

Measurement of educational outcomes.-- If education

is to be considered a science, then, as a matter of course,
its methods and results must be examined critically and
objectively. To what extent is this the case? Carter feels

that this is an area of weakness in education.5

In summary, one may note that the evaluation of
special programs of education for the gifted suffers
from the same limitations as evaluation of other programs
of education. The problem involves subjectivities, and
conclusions necessarily rest upon rendered judgments.
Lack of adequate measuring devices and of accepted
criteria makes appraisal difficult. The researchers have
been critical, and have used the methods available. A
survey of the evidence makes clear that the special
programs for education of the gifted are regarded by the
investigators, and by the gifted themselves, as providing
valuable educational experiences for which the cost and
trouble involved are amply justified.

thertrud He Smith, "Professional and Lay Attitudes
Toward the Education of the Intellectually Gifted High School
Student,” Dissertation Abstracts, 20:939, September, 1959,

PHarold D. Carter, “"Gifted Children,” Incyvclopedia
of Educational Research (3rd ed.), 589.
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This current study presents experimental evidence on
the question of the value of enrichment for bright students,
thus partially filling the gap mentioned by Carter.

The MNature of IEnrichment

Goldberg has pointed out that educators are by no

means agreed as to Just what constitutes enrichment:

No matter how adequately a school may handle the
problems of grouping, grade placement, or even guidance,
the major question in educating talented youngsters still
remains unanswered: How should the actual course content
and teaching method be differentiated for these students?
The glib answer is, enrich the curriculum. But enrich-
ment, like the weather, is something everybody talks
about but few do anything about. We don't really know
what enrichment is. Does it mean accelerated coverage
of a standard course of study followed by advanced con-
tent in a given discipline, such as completing elementary
algebra in the eighth year and thus, in the twelfth year,
having time for a course in calculus? Or does it mean
digging more deeply or extensively in selected areas, for
example, studying original documents of some historical
period? Or does 1t mean increased independent and
creative work in some field of individual interest?
Perhaps the very word eanrichment is a misnomer; perhaps
what is needed is not embellishment of existing course
content but different content. Despite the plethora of
promising practices™ suggested by and for teachers,
these questions remain unanswered.©

Steps are being taken to gain fundamental knowledge

Oliriam L. Goldberg, "Recent Research on the Talented,?®
Teachers College Record, 00:156, December, 1958.
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about the nature of enrichment. Passow has described the
work of the Horace Mann-Lincoln Institute of School Experi-
mentation of Teachers' College, Columbia University, in the

field of planning for talented youth.

Ta¥.

Wwith school personnel, the Staff is exploring the
nature of enrichment in order to develop, if possible,
a theoretical framework within which will be found
guides for answering such questions as these: What is
enriching? What kinds of learning experiences should
gifted youngsters have that average children do not
have? And conversely, what part of the learning that
is considered necessary for most youngsters is not
essential for talented children? The underlying theor-
etical base must help curriculum planners determine the
ways in which the educationzl needs of talented young-
sters are,_similar to and different from those of other
students.

In the light of these admissions of ignorance regard-
ing the nature of enrichment, to define enrichment is indeed
difficult. For the purposes of this thesis, any attempt to

cater to the needs of bright students by means of ad justments

to the curriculum will be considered as enrichment.

The Nature of Follow-up Studies

A follow-up study may be defined as an investigation

which compares and contrasts characteristics of individuals

at a certain stage of their development with the same

4. Harry Passow, "Planning for Talented Youth: A
Research Project,” HEducational Leadership, 13:253,
January, 19506,
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characteristics at an earlier stage. To be successiul, such
a study has two basic requirements: (1) locating a sulfic-
iently large and representative group of the original sub-
jects, and (2) obtaining valid and reliable information
about them.

The vast majority of follow-up studics reported in the
literature deal with opinions, feelings and other nonmeasur-
sble characteristics. As a result, the questionnaire, being
the most appropriate means of securing this kind of informa-
tion, has been used extensively.

A few studies which are concerned primarily with
academic performance at two levels will be discussed in

detail in the section on assessment of enrichment programs.

The Terman study of genius.-- Undoubtedly the follow-

up study which serves as a model of its kind was that con-
ducted by Lewis M. Terman and associates, dealing with very
bright children,8 The subjects selected for study were

chosen with extreme care. Intelligence tests were adminis-
tered, followed by interviews with both the children and their
parents. Of some querter million children considered, 1528

were chosen, being entirely within the top one per cent

>

Slewis M. Terman, and Melita H. Oden, The Gifted
Child Grows Up (Vol. IV of Genetic Studies of Gendlus, ed.
Towis . Terman. L vols; Stanford: Stanford University
Press, 1947)-
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of the general population in intelligence, as indicated by
the tests used. By means of interview, questionnaires and
further tests, considerable information was obtained about
each child in the areas of medical history, educational,
social and emotional growth, interests and aptitudes.

Then in 1927, 1936, 1940, and 1945, as many as
possible of the subjects were located, and, on each occasion,
further questionnaires and tests were completed. Despite
the passage of twenty-four vears and the upsetting influence
of a world war, Terman was successful in obtaining replies
to 95.3 per cent of the questionnaires sent out in 1945,

If the last known address failed to locate a subject, the
investigators resorted to such sources as relatives, former
employers, city directories and university alumni records.

It is the methods and not the findings of Terman's
study that are significant for this investigation. Fortun-
ately, the local situation was such that an equally high

proportion of subjects was located with much less difficulty.

opecial Provisions for Gifted Students

Passow has pointed out the basic nature of various

provisions for the gifted:

EZducational expeflences for gifted students may
differ from those of other cnlldren in at least three
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ways: breadth or depth; in tempo or pace, coming at an
earlier developmental stage or in less time; or in kind,
being extra and of different nature from the usual
program. 9

Alterations in breadth, depth, or kind of education
involve changes in the curriculum, hence may be considered
to be enrichment. Quickening the tempo or pace has come to
be known as acceleration. In confining this study to en-
richment procedures, is a more widely accepted method of

providing for gifted students being overlooked?

Inrichment vs. acceleration.-- Applbaum obtained the

opinion of bright students and the principals of the schools
they attended on the relative merits of enrichment and accel-

eration.lO

He sent questionnaires to 2804 Merit Winners re-
presenting the top one to two per cent of high school seniors
in the United States in 1956, and determined by means of
competitive examinations in a nation-wide talent hunt.
Replies were received from 67 per cent of the students and

45 per cent of the principals. Their opinion clearly favored

enrichment.

%%, Harry Passow, "Enrichment of Education for the
Gifted,” Fifty-seventh Yearbook of the National Society for
the Study of Zducation, Part 11, (Chicago, Illinois: 1957),
p. 197.

L0worris J. Applbaum, "A Survey of Special Provisions
for the Education of Academically Superior 3tudents,” The
National Association of Secondary Schools FPrincipals
Bulletin, 43:20, October, 1959,
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Only 7 per cent of principals and 6 per cent of
students reported the practice of completing high school in
fewer years utilized to a considerable extent. And only 25
per cent of students and 16 per cent of principals recom-
mended this as a practice of considerable value.

On the other hand, 15 per cent of students and 38
per cent of principals reported independent study and re-
search as utilized to a considerable extent, and 81 per
cent of students and 73 per cent of principals recommended
it as being of considerable value. Differentiated home
work was recommended as being of considerable value by 42
per cent of students and 5L per cent of principals.

Similar findings were reported for other enrichment
activities, thus indicating a majority favoring enrichment
procedures as the more satisfactory means of providing for

gifted students,

The Identification of Gifted Students

In providing enrichment for 69 Grade Eleven students
out of a population of 326, the principal of Kelvin School
assumed that zl per cent of the students of that grade were
capable of benefitting from such a program. Terman selected
1528 gifted children for study from a population of 250,000,

approximately 0.6 per cent.+l

llTerman, OP. Cite, Po 7o

vt



- 18 =

Talented Youth Project.-- The minimum degree of

giftedness of the subjects of any study of bright children

will depend, to some extent, on the nature of the under-

taking and the device that is used to measure ability.

Passow quotes the operational definition used in the Talented

Youth Project: "Talent is the capacity for superior achieve-

ment in certain areas of endeavor which have consistently

advanced civilization."l? It has the advantage of providing

flexible criteria for determining who is talented.

Administrative policy.-- Williams approaches the

problem of identification from the point of view of the

administrator:

It would be a mistake to limit a school program for
the gifted to those students with I.Q.'s above 170, or

even above 140. Even 1s intelligence tests were con-

pletely accurate tools of measurement, and they are not

the establishment of a high figure as a cut-off line
would still be unrealistic. Taking Terman's figures
for the frequency of I.(.'s at different levels, the
schools could expect to find only 3 out of 10,000

children with I.Q. above 170, and appr ximately .6 per

cent above 140. Hven if these figures are doubled,
the resulting number of cases is too small to warrant
more than an occasional personalized counselor-pupil
type of program.

For several reasons it seems much more realistic to

9 f T ™ > o
124, Harry Passow, "Planning for Talented Youth: A

Research Project,” Educational Leadership, 13:250, January,

1956.



consider children in the upper 10 to 15
ci

per cent of the
school population as subjects for spe 1

consideration.#L3

o

Although the proportion of Kelvin sbtudents in special
classes for the gifted is greater than the maximum suggested
by Williams, this is likely justified by the generally high
soclo-economic status of the parents of Kelvin students and

the consequently higher than average I.Q. of the student body.

4ssessment of Enrichment Programs

A

Opinion.-- As has been mentioned, there is little
objective evidence regarding the effectiveness of enrichment,
despite its widespread use. By and large, the recipients of
its claimed benefits seem to feel that they did indeed profit
from enrichment. By means of a questionnaire, Barbe asked
703 adult graduates of special classes for gifted children in
Cleveland for their opinion of such special classes.lté 0f
456 replies, 47 per cent approved with enthusiasm and 37 per
cent approved with hesitancy. Only 2 per cent were strongly

opposed.

lBClifford Wo Williams, *“Characteristics and Objectives
of a Program for the Gifted," Fifty~seventh Yearbook of the
National Society for the Study of IEducation, Part 1T, Tﬁhicago,
Illinois: 1957), ». 155,

Lhigalter B. Barbe, "Evaluation of Special Classes for

Gifted Children,™ HExceptional Children, 22:61, November, 1955.
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otudies showing no advantage from enrichment.-- One

investigation, significant for its statement of purpose, was
that conducted by Abramson to determine the influence of

ability grouping in high school on performance in college.l5
He selected four New York City schools which grouped pupils

of high intelligence and achievement as follows:

1. Heterogeneous classes - all levels of ability
represented. This provided the control group.

2. Honor classes for one or two subjects.

3. An honor school which provided honor classes for
most major subjects.

L. A special high school for gifted students.

Matched samples of forty-eight graduates were chosen
from each school. It was assumed that there were no marked
differences among the schools in curricula, methods of
enrichment, or teaching. Achievement in college in specific
subject areas was examined by grades earned in courses
classified by judges as representing comparable content and
level. This, surely, was a vulnerable point in the study.
What judges are competent to declare courses in different

institutions equal as to content and level with a degree of

15David 4. Abramson, "The Effect of Ability Grouping
in the High School Upon Achievement in College,"
Dissertation Abstracts, R0:221, July, 1959.
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precision necessary for a statistical study?

The major finding, based on a statisﬁical analysis,
was that no significant differernces were observed in the
college achievement of graduates who experienced ability
grouping in high school and those who had been grouped
heterogeneously. The study concluded with the recommend-
ation that future research be directed toward more marked
chanses in curricula and/or methods of teaching the high-
ability student.

Shreve undertook to determine whether the graduates
of a special college preparatory high school in an urban
school system were superior to the graduates of three com-

16

prehensive high schools in the same school system with

respect to achievement on certain standardized tests and

grade-point averagesl7 earned during the freshman year in
18

three universities.

Immediately upon completion of high school, members

16,

A comprehensive high school is one offering a
variety of courses to students of all levels of ability.

1 . . .

7A grade-point average is a measure of achievement
based on alphabetical ratings. A value is assigned to each
letter, e.g. A=L, B=3, etc.

18john W. Shreve, "4 Study of the Effectiveness of
wo Types of High School Programs in Preparing Youth for

Academic Success in College," Dissertation Abstracts, 18:967,

March, 1958.
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of the special school were matched with members of the com-
prehensive schools to determine scholastic differences, as
indicated by four standardized tests.

At the end of the freshman year graduates of the two
types of schools were again matched and differences in mean
scores on standardized tests and grade-point averages were
analyzed to determine whether they were statistically sig-
nificant. The five and one per cent levels of significance
were accepted as "significant” and "very significant" res-
pectively.

The main findings were:

1. TImmediately after high school, the special group
was superior to a significant degree in English and social
studies. The comprehensive school group were significantly
superior in science.

2. Five differences in eighteen points of comparison
at one college were significant, favoring the special-school
students. At another college, a single significant differ-
ence favored the comprehensive school students. At the
third college, results were inconclusive.

It was concluded that graduation from the special
school is no guarantee of higher college marks than would

1 ]

be earned by a student of similar ability who had graduated

from one of the comprehensive schools.

The two studies considered thus far have indicated




- 23 -

no advantage for specilal treatment for the gifted. However,
other studies have shown such special treatment to produce

superior results.

Studies showing some advantace from enrichmente--
Using students with an I.&. of 120 and up at a high school in
North Carolina, Caraway measured the effect of special classes
on academic achievement.™? opecial classes for the gifted
were set up in all the major subject areas, but each student
was placed in no more than two special classes per day,
making comparisons possible. It was found that the academic
achievement of gifted students in special classes surpassed
the academic achievement of the same gifted students in regu-
lar classes.

In order to evaluate the effectiveness of special
classes in the social studies at a university high school,
Hoyt matched a sample of thirty-five intellectually superior

students from these special classes with a sample of public

school students from regular classes.zo A follow-up inves-
[an} £

19saran H. Caraway, "A Study of the Program for Gifted
Students in Needham B. Broughton High School, Raleigh, North
Carolina,™ Dissertation Abstracts, 20:2708, January, 1960.

2ODaniel B. Hoyt, "A Follow-Up.3tudy of Intellectually
Superior Graduates of University High School, State University
of ITowa, From 1940 Through 1954, with Emphasis Upon the
oocial Studies,”" Dissertation Abstracts, 19:1672, January,

1959. ‘
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tigation determined the significance of the difference in
performance between the regular class and special class
students in social studies courses given at the junior
college level.

It was found that there was a difference at the two
per cent level of significance favoring the performance of
special class subjects over regular class subjects.

Using as subjects moderately gifted children of the
public high schools of Cedar Rapids, Iowa, Doolin tested
the hypothesis that a special program for these children
would not cause positive educational change that was signi-
ficantly above the growth of a similarly advanced group in a
regular class without any special program.21

He found that the homogeneously grouped pupils excelled
to a significant degree, the pupils in the regular classroom
in achievement in areas closely related to thevsubject-matter

material as measured by standardized tests.

Design of a study.-- One study was of interest mainly

because of 1ts excellent design.22 The purpose was to deter-

2lpuie B. Doolin, "An Experiment with Moderately
Gifted Children in the Public High Schools of Cedar Rapids,
Iowa," Dissertation Abstracts, 16:138L, August, 1956,

“2pobert J. Bauldauf, "A Comparison of the HExtent of
Educational Growth of Mentally Advanced Pupils in the Cedar
Rapids Experiment," Journal of Educational Research, 52:181,
January, 1959. : :
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mine whether the use of an extended and enriched curriculum
in the regular classroom contributes more to educational
growth than the normal or typical curriculum.

The pupils in the experimental and control groups were
randomly drawn by sectlons from a master list of all pupils

with an T.J. of 125 (California M.M.T.)<*8

or higher of fourth,
fifth, sixth and seventh grade class sections of the Cedar
Rapids school system. The experimental (curriculum enrich-
ment program) groups were located in two grade schools and

one junior high school. The control (typical program) groups

were located 1n two other grade schools and one other junior

e

high school. A total of ninetyv-five pupils were selected on
the above basis.

A11 pupils in the study were tested the first two
weeks in October 195k, and were re-tested during the last

two weeks of May 1955. California Achievement Tests supple-

mented by the California Tests of Social and Related Sciences

were used to measure educational achievement.

The hypothesis to be tested was that there was no
significant difference in mean achievement test results for
pupils of the curriculum enrichment program group (experi-
mental schools) in the subjects of their grade as compared
with the mean achievement test results for the pupils of the

typical program (control schools).

ZZaCalifornia Mental Maturity Test.
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A t-test was used with the level of significance set
at 5 per cent. The results showed some significant differ-

ences in favor of the curriculum enrichment groups.

fducators' interpretation of the results of studies.--

Two studies investigating the effect of enrichment in high
school on performance in college showed no significant bene-
fits from the special treatment. In all cases but one,
experiments showing significant gains compared groups of
students at the high school level who had and who had not
received enrichment. This would seem to indicate that
enrichment procedures currently in use can help superior
students to perform in school better than they otherwise
would have, but have no significant effect on performance

at college.

Some educators have interpreted results such as these
as an indication of the failure of enrichment as a means of
providing for the gifted. This statement appears in the
summary of a panel discussion by a group of principals:
"Very distressing these days is the mounting evidence that
arbitrary measures to provide for the needs of gifted students
produce inconclusive - or more often - definitely negative

results.“23

,23ﬁllson Ivins, "How Can the Senior High School Best
Provide for the Academlcully Talented Student?™ The National

Association of Secondary Schools }r1n01pals Bulleugn, L3:27,

April, 1959.
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Alpren goes a step farther and assigns reasons for
the presumed failure of enrichment in homogeneous classes:

Two problems have emerged for teachers attempting to
provide for these classes containing the same pupils.
One revolves about the diversity of talents of the pupils.
It has led to the recognition that interests and abilities
can be effectively pursued and realized upon by a very
small percentage of pupils in all school areas. The
second problem relates to the first. In classes where
teachers are expected to enrich their programs, the
amount of work expected of pupils has proved too exhaus-

tive and out of groportion to their needs of leading
balanced lives.%24

Summary

It should now be possible to answer the three questions
raised at the beginning of this chapter regarding the desir-
ability, evaluation and success of enrichment. A majority of
bright students and their parents, educators, and leaders in
the community agree that enrichment of the curriculum for the
gifted is a good thing. However, the available evidence
indicates that enrichment programs are not automatically
successful; indeed, studies show that enrichment procedures
currently in use are providing training which produces, in
some cases, superior high school graduates, but not superior

college students.

2hitorton Alpren, "Trends in Special Classes for Gifted
Adolescents,” The National Association of Secondarv Schools
Principals Bulletin, 44:136, October, 1960.
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In the studies reported, full details of the methods
by which enrichment programs were evaluated are lacking.
However, several common elements were observed: the experi-
menters tested the hypothesis that there was no significant
difference between groups which had had different training;
they then, on the basis of statistical evidence, accepted
this hypothesis or rejected it at a stated level of confidence.
In the following chapter, the design of this experiment

is described.




CHAFPTER IIT

THE DESIGN OF THE LEAP=RIMENT

Purpose

This study is concerned with the relative effective-
ness of two forms of enrichment in Kelvin High School, as
measured by subsequent performance at higher levels of edu-~
cation. These forms of enrichment are, briefly, an extra
subject on the one hand, and extra depth to the regular
program on the other. The average achievement of each of
three groups of superior students in Grade Twelve or First
Year University in 1959, and Second Year University in 1960
was measured by means of averaging standard scores based
on final examination marks. The three groups of students,
all in Grade Eleven in Kelvin High School in 1958, represent
two experimental classes, each receiving one kind of enrich-
ment, and a Control Group, undergoing no special treatment.

The purpose of this study was to determine what sig-
nificant differences in achievement, if any, existed among
these three groups of bright high school students at the
end of Grade Twelve and First Year University, and again at

the end of Second Year University.

- 29 -
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The Zxperimental Fopulation

The hundred students selected for study were all in
Grade Eleven in Kelvin High School, Wwinnipeg, in the school

vear 1957-58, divided about equally into three groups.

Augmented Group.-- This was composed of thirty-one

successful applicants for a specilal class which took the
regular program plus an extra subject. Only the best
applicants were accepted, selection being based on the
probability of success in this demanding course. Such
factors as innate ability, past vperformance, work habits

and attitudes were all considered.

Inriched Grouv.-- The second special class for able

students was to have enrichment in another sense; that is,
greater depth in each of the subjects of the regular progran.
Initially, membership was by application, and some of the
most promising graduates of Grade Ten did apply. However,
there were insufficient applicants for a complete class; and
so, candidates who had been turned away from the Augmented
Group and other students of above average ability were in-

vited to join. IHembership in this Znriched Group eventually

reached thirty-eight.

Control Group.-- For purposes of comparison, a

Control Group of thirty-one bright students in various
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regular classes was set up. Although the best available,
they were initially inferior to students of the other groups,
as will be shown later.

In view of the methods of selection, these groups
could not be considered random samples, either of the Kelvin
Grade Eleven population of 1957-58, or even of Kelvin's
bright Grade Eleven students of that year. However, subse-
quent statistical tests showed that all groups could be con-

sidered as belonging to the same population.

Achievement Criteria

Before-treatment status.-- The relative levels of
academic ability of the three groups in the fall of 1957, at
the beginning of their Grade Eleven year, were established
by performance on April examinations in Grade Ten. There
are several reasons why this provided a satisfactory standard.
In the first place, all students of the study took both
Grades Ten and Eleven at Kelvin. Secondly, all students
wrote the April examinations, and all persons in the school
taking a particular subject wrote the same examination.
Thirdly, Kelvin teachers customarily hold informal confer-
ences immediately after examinations to discuss marking
standards, thus making for uniformity. Students attaining

a satisfactory level of performance throughout the year were
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exempted from writing final examinations, and many of the
students of this study were in that category. Accordingly,
the latest examinations written by all students, that is,
those in April, were used.

In order to represent the marks for all students on a
common scale, all marks were converted to Z-scores. This
made 1t possible to reduce a list of the subject marks for a

given student to a single representative score.

Standard scores.-- Percentage marks were converted

to Z-scores on the assumption that Z-scores may be compared
with one another and thus may be averaged, while marks should
not be so treated.

Basically, marks are not comparable because they lack
any common element, other than their maximum and minimum
levels. Standard scores, on the other hand, do have a
common element; each score represents a distance from a
common mean, such distances being in standard deviation
units, which are constant.

The Z-score is a convenient and widely-used type of
standard score. A raw score may be converted to a Z-score
1

by means of the formula:

Z = 10(X - M) £ 50

lE.F. Lindquist, A First Course in Statistics
(Cambridge, Mass: Houghton Mifflin Company, 1942), p. 149.
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where X = the raw score, M = the mean, and ¢ = the standard
deviation of the sample from which X is drawn.

The position of a raw score in a distribution cannot
be determined from that score alone. Thus, a mark of 60 may
be elther the highest or the lowest in the group to which
it belongs. Any standard score, on the other hand, is self-
explanatory to the extent that the score indicates its own
position in the distribution. Since Z-scores belong in a
distribution with a mean of 50 and a standard deviation of
10, a Z-score of 60 is one standard deviation above the mean,
or at approximately the 84th percentile.

The data of this experiment provide a striking illus-
tration of the usefulness of standard scores. An examination
of Table XXXII in Appendix 4 reveals that Food Study and
Management 202 has a mean of 76.9 and a standard deviation
of 6.9, while the corresponding figures for Physics 206 are
49.3 and 19.6. On the basis of raw scores, a mark of 77 in
Food Study would carry more weight than 64 in Physics; yet,
in terms of group performance, the 64 is well above the mean,
while the 77 is just above it. The corresponding Z-scores
are: Food Study 52, Physics 58.

All examination marks used in this study were conver-

ted to Z~-scores, using the formula shown above.

The criterion of group performance.-- The average
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Z-score was found for each student, and these, in turn, were
averaged for each group. Thus, for each of the Augmented,
Znriched, and Control Groups, there was a number represent-

ing average group periormance on the April examinations of

Grade Tene.

Z-score data tables.-- All raw scores and Z-scores,

along with data and statistics required for the conversion,
may be found in the tables of Appendix A. Tables XI - XVII
inclusive indicate this information for Grade Ten.

The Treatments

Augmented Group.-- These students took all subjects

of the regular program, and, in addition, either biology or
Latin. Seven chose the former, twenty-four the latter.
Time for the extra subject was found by reducing the number

of periods allowed for each subiect of the resular Program.
A ) L) £

Enriched Group.-- This class followed the regular

program, but with added depth to each subject. Staff

members who taught this group held several meetings during
the course of the year at which many aspects of enrichment
of the regular program were discussed. IEfforts were made

to find activities which would be challenging but attainable,

and uvseful in future educational endeavors. However, in the



- 35 -

final analysis, the nature of enrichment varied from teacher
to teacher, and the effects were somewhat uneven. Details
of enrichment activities and the opinions of students may

be found in Appendix B, pages 120 - 135..

Control Group.-- In addition to the lack of special

treatment, this group differed from the others in two
important respects. Whereas the Augmented and Enriched
Groups were intact classes, students in the Control Group
belonged to various classes. In addition, the general level
of performance in classes to which Control Group students
belonged was not nearly as high as in the special classes.
It is reasonable to suppose also that there were differences
in such things as nature of class discussion, diligence in
completing class assignments, and general class attitude

toward intellectual activities.

Effects of non-experimental variasbles.-- Two points

emerge from the foregoing discussion. First, teacher differ-
ences may introduce bias into subsequent comparison of
groups. However, it must be remembered that, with a few
exceptions, different subjects were taught by different
teachers. Fach group, on the average, received instruction
from six teachers. Thus, any systematic effects due to
teacher differences would tend to be nullified.

Secondly, differences in treatment involved more than
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simply the absence of enrichment, insofar as the Control
Group was concerned. This must be borne in mind in suggesting

reasons for differences in group performance.

Status immediately after treatment.-- The criterion

of performance in Grade Eleven was the average of school
marks in each subject in the December and April examinations;
this average was known as a composite mark. Top students
again did not write final examinations; teachers determined
their standing for the year from these composite marks, which
were thus the best measure of achievement available for all
students.

Tables XVIII - XXIV indicate appropriate data and

statistics for all groups in Grade Eleven.

Status Beyond Grade Eleven

Chronology.-- The current study picked up the students
at this point, that is, in 1958, at the end of Grade Eleven,
and followed them through to the end of Second Year University
in 1960.

Data for this study were gathered in the summer of

1960, after the Second Year results became available.

Locating students.-- As a preliminary to the under-

taking of this stud an estimate was needed of the number
D ) )
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of these students proceeding to higher education in order to
determine whether such a study were justified. There were
several sources of information:
1. The writer knew several of the students person-
ally.
.

2. School records were available showing address,

father's occupation, and educational intention for the

ollowing vear.
3. The writer's niece, Joan M. of the Enriched Group,

knew most of the students and had friends who knew the others.

This survey indicated thet well over half of the
original hundred students had enrolled in Second Year at the
University of Manitoba, proving the feasibility of the
project.

For reasons to be shown later, only students in Grade
Twelve and those attending the University of Manitoba and
its affiliated colleges were included in the statistical

‘‘‘‘‘ study. ZRecords in the registrar's office at the University

provided a further method of locéting students, and a sure

means of determining whether they were enrolled in this

Universitys.

Criteria of achievement.-- Percentage marks obtained

in final examinations on subjects offered in Grade Twelve in
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high school and in First and Second Year at the University
of Manitoba and its affiliated colleges were used as the
measure of achievement.
Details of the courses in Grade Twelve are to be
found in the Programme of Studies for 1958-59,2 and in
First and Second Year, in the University calendar for
1958-59, and 1959-60, respectively.3
Grade Twelve and First Year were equivalent in terms
"""" of qualification; standing in either was the prerequisite
for entry to Second Year. About one-quarter of the students
of the study chose Grade Twelve.

A11 Grade Twelve students in Manitoba in 1959 wrote
standard final examinations, set and marked under central
authority. Mean and standard deviation for each examination
were obtained from the Director of Research of the provincial

Department of EZducation.

The situation at the University and affiliated

colleges was very similar. Both in 1959 and in 1960, all

students taking a particular subject wrote the same examin-

ation. Mean and standard deviation for each subject were

ZProgrammg of Studies for the Schools of Manitoba.
Senior High Schools 1958-59. (Department of Education.
The Queen's Printer for Manitoba, 1958).

3University of Manitoba, General Calendar, 1958-59,
and 1959-60; Winnipeg, Man.
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available at the Registrar's office. (The University awards

scholarships on the basis of Z-scores rather than marks).

Conversion of marks to Z-scores.-- The mean and
standard deviation for each examination obtained from the
Department of Education and the University were based on the
marks of all students in the province who wrote that examin-
ation.

By use of the formula described on page 32, each mark
was converted to the appropriate Z-score. FEach student's
achievement, then, was expressed in terms of the average
achievement of all students in the province writing the same
examination.

The use of Z-scores rather than marks would tend to
nullify any bias that might have been introduced through
different students taking different subjects.

Tables XXV - XXXVIII indicate, for each group, raw
scores, normative data, and Z-scores at all levels beyond

Grade Eleven.

Students outside Manitoba.-- Consideration was given
to including in the statistical portion of the study, grades
given to students attending educational institutions outside
of this province. Accordingly, a letter was sent to the
registrar of each of the seven universities concerned,

requesting a record of grades earned by the student and
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normative data. Four replies were received; grades were,
for the most vart, indicated alphabetically. 1In no case was
any normative data supplied. &s a conseguence, results for

these students were not used in the study.

Statistical Technidques

3

Sampling.-- The groups under study in this experiment
were not so chosen as to be considered random samples. How-
ever, the possibility existed that they did, in fact, belong
to the sazme original population. This possibility was tested.

Probabilitye.-- The differences in mean Z-scores were

examined with a view to determining which were sufficlently
large to be considered real, rather than merely the result of
fluctuations in sampling. Since any difference, no matter
how large, could conceilvably be attributed to chance, the
method of exvressing the probability of such a difference
being due to chance has been used.

If a difference is so large that 1t would be obtained
by chance only once in one hundred similar samplings, then
the probability of the difference being due to chance is .0l.
Stated in another way, it may be sald that, at the 1 per cent
level of significance, the difference 1s real.

-

The 5 per cent level, used frequently, exoressing a

slightly lower degree of significance, may also be accepted.
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The null hypothesis.-- The most convenient way of
testing the significance of the difference between two
statistics, (means, for example), is to state the hypothesis
that the means are equal, and then to accept this hypothesis
or reject it at a specified level of significance. This
hypothesis of equality or of no significant difference is

known as the null hypothesis.

The F-test.-- The test of the significance of the

difference of means of two samples is a t-test. However,
before the appropriate t-test can be applied, it is necess-
ary to know whether or not the variances of the groups are
sufficiently homogeneous. The IF-test is used to compare two
variances.

The veriance is a statistic used to express the
variability of a sample. It 1s the square of the standard

deviation, and is found by means of the formula:’

5% = B(X = M)2
N -1
where s® is the variance, { is a raw score, M is the mean of

the sample, Z(X - M)z is the sum of the squared deviations

of raw scores from the mean, N is the number of cases, and

bjames E. Wert, Charles O. Neidt and J. Stanley Ahmann,

Statistical Methods ;g Zducational and Esyvchological &gsgang
(Wew York: Appleton - Century - Crofts Inc., 195L4), p. 59.
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N - 1 is the number of degrees of freedom.
While = (X - 14)? may be calculated directly, its value
r

is found more easily by use of the formula:”’

S(x - 17 =5x% - (zK)?
I

where N is the number of cases,ZX2 is the sum of the sguared
. 1R

scores in the group, (£X)~ is the square of the sum of the

scores.

The comparison of variances is made by means of the
z

variance ratio, also known as the F-ratio:°®
2
S
1
F=__
2
5
2
where s% and sg are the variances of the samples, si always

being the larger.

If the F-ratio for a pair of samples exceeds a cri-
tical value, then it can be stated, with a high degree of
confidence, that the two samples do not possess sufficiently

homogeneous variance to warrant use of the t-test employed

1y

in this thesis. Oritical values Tor the F-ratio at the 1

and 5 per cent significance levels ma

o

be found by referring to
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a table such as that in Wert, Neidt, and Ahmann's standard

text,7

The t-test.-- The statistic, t, is designed to test

the significance of the difference in means of a pair of

8

samples, and may be found by means of the Fformula:

My - My

DL - )P A Bk - ) S L

Ny AN, =2 Ny N

where the number of degrees of freedom is given by:

Ny £ N, - 2. The Wert, Neidt and Ahmann text contains a
table of critical values of t.9 If an obtained value of t©
exceeds the value shown in the table at the desired level of
significance for the appropriate number of degrees of freedom,
then the null hypothesis of equal means may be rejected at

that level of significance.

"Ibid., p. 419.

8p, O. Johnson, Statistical Methods in Research (New
York: Prentice-Hall, 1949), p. 7k

9?}“;—ert, _e_.-t;_ _a..‘J;o 9 QBn Cito 9 po l'.plgo
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Tests of Significance

a result of obtaining examination results, conver-

ting these to Z-scores, and averaging the results for each

group at each level beyond Grade Eleven, nine mean Z-scores

were obtained.

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

These hypotheses were tested:

1.

in
7.
in
8.

in

The mean Z-scores of the Augmented and Enriched
Grade Twelve were not significantly different.
The mean Z-scores of the Augmented and Control
Grade Twelve were not significantly different.
The mean Z-scores of the Enriched and Control
Grade Twelve were not significantly different.
The mean Z-scores of the Augmented and Enriched
First Year were not significantly different.

The mean Z-scores of the Augmented and Control
First Year were not significantly different.

The mean Z-scores of the Enriched and Control
First Year were not significantly different.

The mean Z-scores of the Augmented and Enriched
Second Year were not significantly different.
The mean Z-scores of the Augmented and Control
Second Year were not significantly different.
The mean Z-scores of the fnriched and Control

Second Year were not significantly different.
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Limited groups.-- Prior to the start of the present
experiment, it was known that the groups were not equal in
mean achievement in Grade Ten; the Control Group was signi-
ficantly below the others. As the data for this study were
being gathered, it also became evident that the number of
students of the Control Group continuing in higher education
was much lower than for the other groups.

Assuming that the weakest students were dropping out,
it was decided to repeat the tests of significance of differ-
ences in mean Z-scores among the groups, using scores of only
those students who completed Second Year. It was hoped that
this would result in the revised groups being equal in mean
achievement before treatment.

To differentiate these tests of significance from
those made on the unrevised groups, the term "limited groups®
will be used to describe the original groups less all students
who failed to complete Second Year. To assist in identifying
the students of these limited groups, names of students not
remaining at the end of Second Year are marked "#" in Tables
LV -~ XVIL, XXIT - XAIV, and AXIX - XXXI.

The tests were carried out for means in Grade Ten,
Grade Eleven, and First Year. Since the limited Control
Group in Grade Twelve consisted of one student, tests were
not made at this level. Tests of significance for Second

Year were, of course, unchanged.
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e limited groups as defined,

these hypotheses were tested:

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

Groups

1.
in
2
in
3.
in
Le

in

in
6.

in

The mean
Grade Ten
The mean
Grade Ten
The mean
Grade Ten

The mean

L=scores
were not
Z—-scores
were not
Z-gcores
were not

Z-gscores

of the Augmented and IEnriched
significantly different.

of the Augmented and Control
significantly different.

of the Enriched and Control
significantly different.

of the Augmented and Znriched

Grade Eleven were not significantly different.

The mean Z-scores of the Augrented and Control

Grade FEleven were not significantly different.

The mean Z-scores of the &nriched and Control

Grade Eleven were not significantly different.

m,

The mean Z-scores of the Augmented and Enriched

First Year were not significantly different.

The mean Z-scores of the Augmented and Control

First Year were not significantly different.

The mean Z-scores of the Inriched and Control

First Year were not significantly different.
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Status of Groups Immediately After Treatment

Tests of significance.-- Tables 2a and 3a, found on

pages 155 and 158 of Appendix B, and reproduced here as Tables
I and II, show the significance of the differences among the
groups in Grade Ten and in Grade Eleven.

The pairing of the Augmented and Enriched Groups in
Grade Ten resulted in a value for ¥ of 2.10; the probability
of equal variance exceeded .0l, hence the hypothesis of equal
variance was accepted. The obtained value of t was .382;
since the probability of equal means exceeded .70, the
hypothesis of equal means was accepted.

In the case of the Control and IZnriched Groups in

gwl

Grade Ten, the obtained value of F was sufficilently small
that the probability of equal variance exceeded .05, hence
the hypothesis of equal variance was accepbed. The value
of t was sufficiently large that the probability of equal
means was less than .01, hence the hypothesis of equal means
was rejected.
At the Grade Eleven level, all F-tests resulted in
the acceptance of the null hypothesis of equality of variances.

Only with the Control and Enriched Groups was the difference

of means non significant.
- L7 -
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TABLE I

SIGNIFICANCE OF THZ DIFFIRENCES AMONG THE GROUPS
IN GR:DE TEN

Group N M  Variance F P Hyp. t P

Hyp.

t
Augmented 31 59.7 14.5116 2.10>:01 Acc. .382 >=70 icec.
Enriched 38 60.0 6.896L
Control 31 58.1  6.1611 1.12 .05 Acec. 3.065<WO0l Rej.
Enriched 38 60.0 6.8964

TABLE II
SIGNIFICANCE OF THE DIFFiRENCES AMONG TED GROUES
A IN GRADE BLAEVEN

Group N M  Variance F PF Hyp. t Py Hyp.
Enriched 38 56.2 28.6462 1.46>%05 Acc. 2.667 <01 Rej.
fugmented 31 59.4 19.6025
Control 31 56.5 25.5017 1.30>%05 Acc. 2.404 <02 Rej.
Augmented 31 59.4 19.6025
Control 31 56.5 25.5017 1.12>05 Acc. 0.238 =80 A4cc.
Enriched 38 56.2 28,6462




Interpretation.~~ The conclusions drawn from these

data, as indicated on page 160 of Appendix B, were:

1. The Augmented and Enriched Groups as originally selected
were not significantly different from each other in mean
acnievement in Grade Ten. The Control Group was below
them significantly.

2. After the experiment in Grade Eleven, the Augmented Group
emerged significantly higher than the Enriched and Control

Groups who were now equal in meen achievement.

Location and Achievement of Groups in the Follow-up Years

Disposition of students.-- For the academic year

1958-59, that is, the first year beyond Grade Eleven, all

one hundred students of the original study were located. For

the following year, all but one were located; although his

whereabouts were and are unknown, he was definitely not en-

rolled at the University of Manitoba that year. Tables III

and IV show the disposition of the students for these two years.
A study of these tables reveals some pertinent facts.

In the first year beyond Grade Eleven, only one student went

directly into emplovment, while ninetv-nine oroceeded to
o & b -/ &

higher education of some description. Ninety-two per cent
enrolled either in Grade Twelve or at the University of

lManitoba or one of its affiliated colleges. The three groups
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TABLE IIT

DISPOSITION OF THa ONZ HUNDRED STUDZNTS
OF THZ STUDY, 1958 - 1959

Location Augmented Enriched Control Total

=31 N=38 N=31  N=100
Grade XII - - - - : o .
Kelvin 7 9 7 23
United College 1 1 >

University of Manitoba and
affiliated colleges

University Arts I 1 5 53 11
1 Science I 6 11 7 2L
it Home #Hc I 1 1 2
United Arts I 7 1 1 9
W Science I 6 3 1 10
St. John's Arts I 2 2 L
i Science I 2 2 3 7

Other universities
College de St. Jean 1 1
MeGill 1 1
Mount Allison 1 1
Portland State 1 1

Other

ERT United Grade XI 1 1
S Nursing 1 1
' Employed 1 1
Travelling 1 1

“One of these did not write final examinations.

¥¥Only students above this line were included in
the statistical study.
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TABLE IV

DISFOSITION OF THx ONE HUNDasD STUDENTS
OF THL sTUUY ) 1959 - 1960

Location Augmented Enriched Control Total
N=31 N=38 N=31 N=100

University of Manitoba

Arts II L & 5" 17
Science II 9 11 3 23
Home Ec II 1 1 2
Commerce I 3 3 1 7
Engineering I 1 5 2 8
Affiliated Colleges
United Arts II L 1 5
& Science II 2 1 3
St. John's Arts II 2 2 2 6
it - Science II 1 2 3
S3t. Paul's Arts IT 1 1
Other universities
Carleton 1 1
College de St. Jean 1 1
MeGill 1 1
Mount Allison 1 1
Portland State 1 1
Queen's 1 1
Wisconsin State 1 1
Other
University Arts I 1 1
u Science I 2 2
United Arts I 1 1
Nursing 1 1 3 5
Employed 1 1 L 6
Travelling 1 1
Deceased 1 1
Whereabouts unknown 1 1

"One of these did not write final examinations.

slaste
AL

‘Only students above this line were included in the
statistical study.
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were almost identical in the proportion of students taking

nigher education in Manitoba: Augmented, 93 per cent; En-

riched, 92 per cent; Control, 90 per cent.

However, the picture had changed somewhat by the
following year, expecially for the Control Group. By this
time, fourteen were engaged in activities other than educa-
tion, ten of whom came from the Control Group. Four were
repeating First Year. Seventy-five were enrolled in Second
Year in Manitoba, including 87 per cent of the Augmented
Group, 8L per cent of the Znriched, but only 52 per cent of

the Control.

Differences of means after Grade Twelve, First Year,

and Second Year.-- Tables V - VII show details of the tests

of significance of the differences in means among the g£roups.
In all cases, the hypothesis of egual variance was accepted.

The t-tests produced the following results:

1. There was no significant difference between the

mean Z-scores of the Augmented and Enriched Groups in Grade
Twelve.

2. The difference between the mean Z-scores of the
Augmented and Control Groups in Grade Twelve was significant

at the 1 per cent level, and favored the Augmented Group.
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TaBLE V

SIGNIFICANCE OF THE DIFFERELCES ANONG THE GROUPS
IN GRAVE TwslVi

Group N M  Variance F Fp  Hyp. t Py Hyp.
Avgmented 7  64.5 13.501L 2.41 >05 4Acc. 1.871 >.10  Acc.
Enriched 10 59.9 32.500L
Augmented 7  64.5 13.5014 1.47 =05 Acc. 3.801 <0l Rej.
Control 8 56.L 19.9050
Enriched 10 59.9 32.5004 1.63 =05 Acc. L1.420 %10  Acc.
Control 8 56.4 19.9050

TABLE VI
SIGNIFICANCE OF THE DIFFSRENCES AMONG THE GROUPS
. o IH FIRST YEAR

Group N M Variance F Pp Hyp. t Pt Hyp;
Enriched 25 57.1 29.2666 1.75 >.05 Acc. 761 >. 4,0  Acce.
Augmented 22  55.7 51.2368
Augmented 22  55.7 51.2368 1.48 =05 Acc. 1.691 >10 Acc.
Control 19 52,2 3L4.5213
Enriched 25 57.1 29.2666 1.18 >.05 Acc. 2.865 <0l Rej.
Control 19 52.2 3L.5213
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TaBLE VII

SIGNIFICANCE OF THE DIFFZRENCES AMONG THE GROUES
: I SECUND YmaRr

Group N I Variance ¥ Pp  Hyp. t Pt Hyp.
Enriched 32 56.1 59.8396 1.06 =05 Acc. o244 =80 Acc.
Augmented 27 55.6 63.2183 :
Augmented 27 55.6 63.2183 2.26 05 Acc. .827 ~3L0  Acc.
Control 15 53.7 27.927L4
Enriched 32 56.1 59.8396 2.1L=>05 Acc. 1.085-==20 Acc.
Control 15 53.7 27.927L
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3. There was no significant difference between the

mt

mean Z-scores of the #Znriched and Control Groups in Grade

L. There was no significant difference between the
mean Z-scores of the dnriched and Augmented Groups in First
Year.

5. There was no significant difference between the
mean Z-scores of the Augmented and Control Groups in First
Years

6. The difference between the mean Z-scores of the
Enriched and Control Groups in First Year was signirficant
at the 1 per cent level, and favored the Enriched Group.

7. There was no significant difference between the
mean Z-scores of the Znriched and Augmented Groups in Second

Year.

8. There was no significant difference between the
mean Z~-scores of the Augmented and Control Groups in Second
Year.

S. There was no significant difference between the

mean Z=-scores cf the Enriched and Control Groups in Second

Year.

Interpretation of difference of means.--

le In Grade Twelve, Enriched Group students occupied
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the middle position in level of achievement. They were
inferior to students of the Augmented Group, and superior
to those in the Control Group, but neither difference was
significant, and so the groups had to be considered equal
in mean achievement. However, the groups at the extremes,
that is, the Augmented and Control, were significantly
different.

2. In First Year, Augmented Group students occupied
the middle position. They were inferior in mean achievement
to students of the Enriched Group, and superior to those of
the Control Group, but neither difference was significant,
hence the groups had to be considered equal. However, the
groups at the extremes again, this time the Enriched and
Control, were significantly different.

3. In Second Year, the groups were equal in mean

achievement.

Tests of Significance with Limited Groups

In an effort to eliminate a significant difference in
mean Z~-scores between the Enriched and Control Groups in
Grade Ten, new groups were created by limiting the original

groups to students who completed Second Year.

o1 and mean achlevemen of l’m'lted groups.-=- By

the end of oecond Year, the Au@mented Group had lost only 4
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of its original 31 members; the knriched Group now numbered
32 of the original 38; the Control Group was down to 15,
heving lost 16.

As a result, the use of the limited groups instead of
complete groups would be expected to cause little change in
the mean Z-scores for the special classes, and, in fact, did
not, as a comparison of the means in Tables V - VII and
VIII - X will indicete. The Control Group mean, however,

showed an increase of l.lk.

Hypotheses of egual mean Z-scores.-- Tables VIIL =~

X show the results of the t-tests for the limited groups.

In all cases, the hypothesis of equal variance was accepted.
1. There was no significant difference between the

mean Z-scores of the Enriched and Augmented Groups in Grade

Ten.

2. There was no significant difference between the

mean Z-scores of the Augmented and Control Groups in Grade

3. There was no significant difference between the

mean Z-scores of the inriched and Control Groups in Grade

Ten.
e The difference between the mean Z-scores of the
Augmented and Znriched Groups in Grade Eleven was signifi-

1

cant at the 2 per cent level, and favored the Aug-
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TABLE VIIL

IN GRaUd TEN

Group N Variance F P Hyp. t Pt Hyp.
Enriched 32 60.1  7.6083 1.91>01 Aicc. 466 =60 hcc.
Augmented 27 59.7 14.54L10
Augmented 27 59.7 1h.54L10 2.21 =05 Acc. 1.087 =220 Acc.
Control 15 58.5 6.5921
fnriched 32 60.1  7.6083 1.15-==05 Acc. 1.874L>05 Acc.
Control 15 58&.5 6.5921

SIGNIFICANCE OF

TABLE IX

THE DIFFERENCAS AMONG

IN GRapn BLaVAN

THE LIkITSD GROUPS

Group N Variance F Pp Hyp. t P, Hyp.
Augmented 27 59.7 19.7876 1.09>.05 Acc. 2.437 <02 Rej.
Enriched 32 56.8 21.5127
Augmented 27 59.7 19.7876 1.07 >=05 Acc. 1.242 20 Acc.
Control 15 57.9 21.1252
Control 15 57.9 21.1252 1.02>%05 Acc. 760 =L0 Acc.
Enriched 32 56.8 21.5127




TABLE X

IN FLRST Yoak

Group N M Variance F Fp Hyp. T Py Hyp.

Enriched 24 56.9 30.0936 1.57 =05 Acc. 379 =70 Acc.
Augmented 21 56.2 L7.3236
Augmented 21 56.2 L7.3236 1.43 =05 Acc. 1.706 =05 Acc.
Control 1L 52.k 33.0623
Enriched 24 56.9 30.0936 1.10 ™05 Acc. 2.397 <05 Rej.
Control 1L 52.L 33.0623




mented Group.

5. There was no significant difference between the
mean Z-scores of the Augmented and Control Groups in Grade
Eleven.

6. There was no significant difference between the
mean Z-scores of the Control and Enriched Groups in Grade
Eleven.

7. There was no significant difference between the
mean Z-scores of the Enriched and Augnmented Groups in First
Year.

8. There was no significant difference between the
mean Z-scores of the Augmented and Control Groups in First
Year.

9. The difference between the mean Z-scores of the
Enrichied and Control Groups in PFirst Year was significant at

the 5 per cent level, and favored the Znriched Group.

Interpretation of difference of means.--

1. In Grade Ten, the groups were egual in mean
achievement.

2. In Grade Eleven, the Control Group fell between
the others in order of mean achievement. <1t was below the
Augmented Group and above the IEnriched, but neigher differ-

ence was significant, so these groups were considered to be
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equal. However, the highest and lowest, that is the
Augmented and EZnriched, were significantly different.

3. In First Year, students of the Augmented Group
vere lower in mean achievement than those of the Enriched
Group, and higher than those of the Control, but neither
difference was significant, so these groups were considered
to be equal. However, the Enriched Group was significantly
superior to the Control, these groups being at the extremes.

Lo These results are very similar to those for the
complete groups, changes being limited to the loss of a

ignificant difference in Grade Ten and in Grade Zleven.

0]

]

he loss in Grade Ten was, of course, desired, as this meant
that the limited groups could be considered to be equal in

mean achievement before treatment.



CHAPYER V

SUkaAnY, CONCLUSLONS, aly HeCUMMSENDATIONS

Summary

This study was concerned with the effect of enrich-
ment in high school on the achievement of bright students at
higher levels of education. The subjects were one hundred

students who were in Grade #leven in XKelvin High School
3

ot

iinnipeg, in 1957-58, who had all attended the same school

&

the previous year, and most of whom went on to the University
of Manitoba.

These were divided about equally into three groups
which received different treatments in Grade Eleven. The
Augmented Group, consisting of thirty-one students, took an
extra subject; the Enriched Group, containing thirty-eight
students, probed more deeply into the subjects of the regular
program; the Control Group, composed of thirty-one bright
students in various ordinary classes, simply followed the
regular program.

During the academic year 1956-59, about one-quarter
of each group, twenty-five students in all, took Grade Twelve,
mainly at Kelvin. Sixty-six students, approximately two-

thirds of each group, enrolled in First Year.
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By the end of Second Year in 1960, about eighty-five
per cent of each of the special groups remained, but the
Control Group was down to half of its original size.

Achievement was measured by means of final examination
results. The Department of Education and the University made
available normative data consisting of mean and standard dev-
iation for each examination, which permitted the conversion
of marks to Z-scores. These Z-scores were averaged, both for
each student and for each group, in Grade Twelve, in First
Year, and in Second Year. Similar data had been found for
Grade Ten in order to establish pre-treatment status, and for
Grade Eleven, in a previous study on which this experiment
was based.

Three groups at each of three levels provided nine
mean Z=-scores representing average achievement. Taking the
groups in pairs at each level, the null hypothesis of the
equality of these means was tested. The F-test, followed
by a t-test, was used to determine the significance of the
differences in the mean Z-scores.

In order to eliminate a difference in mean achievement
of groups before treatment, the t-tests were repeated on
limited groups, which were composed only of students who
had completed Second Year.

The investigation of similar studies revealed that
enrichment in high school produced superior results in high

school, but not at college.
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Conclusions

Limited groups vs. complete groups.-- The elimination

of some weak students of tﬁe Cohtfol Gréup did result in the
limited groups, (Augmented, Enriched, and Control) being equal
in mean achievement in Grade Ten. The use of the limited
groups caused only one other change in the results for the
unrevised groups; a significant difference in Grade Eleven
favoring the Augmented over the Control Group was lost.

In view of their greater validity for comparison of
groups after treatment, results for the limited groups have
been used as the basis for the following conclusions when-
ever possible. TFor Grade Twelve, comparisons had to be made

using complete groups.

General conclusions.-- All groups were equal in mean
achievement in Grade Ten, before treatment. The groups were
again equal in mean achievement three years later, in Second
Year. During the intervening two years, each of the special
groups exhibited some superiority; the Augmented in Grades
Eleven and Twelve, the Enriched in First Year. A more

detailled analysis of the variation of the group follows.

The Augmented Group.-- These "extra subject” students

showed marked superiority in Grade Eleven, being significantly




- 65 -

superior to the Enriched Group. The portion of the group
taking Grade Twelve also performed well, being significantly
superior to students of the Control Group. However, Augmented

Group students in First Year showed no superiority.

The Enriched Group.-- The "added depth"™ group made a

comparatively poor showing in Grade Eleven, being signifi-
cantly below the Augmented Group. Students of the Enriched
Group taking Grade Twelve were equal to those of the other
groups, while their former class-mates who elected First
Year obtained the highest mean score at that level, being

significantly superior to the Control Group.

The Control Group.-- These ‘regular class" students

fared rather badly in comparison with the special groups.
At no level did they exhibit any significant superiority;

they were either inferior or equal.

Summary of conclusions.--

L. The limited groups produced approximately the
same results as the complete groups, but with the advantage
of initial eguality of achievement for all groups.

2. No consistent pattern of superiority for enrich-
ment in general nor for either form of enrichment tested in
this experiment is evident.

3+ The findings of several other studies have been
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verified; enrichment for bright students can produce superior
results in high school, but has not, in the long run, at
university.

4o The immediate benefits in high school of enrich-
ment by an extra subject did not carry over to university.

5. The Control Group did not compare well with the
other two. At no time did it exhibit any significant super-
iority in achievement: it was either inferior or equal.
Its drop-out rate at university was much higher than that of
the other groups.

6. Enrichment by added depth to the regular program,
which appeared to be not very successful in high school, did

produce superior results in the first vear at university.

Speculation and Recommendations

The initial superiority of the Enriched Group and the
comparatively poor showing of the Augmented Group at university
might be accounted for by the fact that the learning-teaching
atmosphere is basically different at university than in high
school.

The extra subject and shorter time allotment for all
subjects which characterized the Augmented Group program in

Grade Eleven merely sharpened the ability of these students

to deal with the high school curriculum. The Enriched Group,



on the otirer hand, was exposed to teaching which was designed,
in part, to give greater insight into the basic nature of the
various subjects. The teachers, who themselves had made the
transition from high school to university and who knew tThat
most of these students were about to make the same change,

could have attempted, with the extra time available, either

consciously or unconsciously, to accuaint the students with
the kind of thinking which would be required of them at uni-
versity.

Whatever their cause, tThese differences in group
performance in higher education give rise to the following
recommendations:

1. Enrichment by added depth to the regular program
merits at least equal status with enrichment by an extra
subject as a means of catering to the needs of bright high
school students in the district served by Kelvin High School.

2. In view of the high drop-out rate and complete

lack of academic superiority at any level for the Control

Group, bright Grade Ten students in Kelvin should be en-
couraged to enrol in special classes such as the Augmented
and Enriched Groups.

'ﬂfgi 3. Having shown some evidence of producing superior
results at the University of Manitoba, enrichment by added
depth to the regular program in Kelvin 5chool merits further

study and experimentation. An investigation of the gains in



individual subjects, coupled with a detailed examination of
the enrichment techniques employed by different teachers,

might lead to evidence as to which enrichment activities are

most beneficial.
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TaBLE LI

SCHOOL MARKS FUR THe aUGHENTLD GROUP
IN GRADE T, KELVIN SCHOOL
- APRIL) 1957

Name Lit. Comp. Geog. Math. 3Sc. Fr. Lat.

1. Leslie A, 71 75 76 93 77 71 50

2. Charles A. 70 65 76 9L 89 83 70

3. James A. 66 69 86 96 89 76 68

L. Michael B. 76 77 o1 96 89 90 92

5. May B. 57 ?8 7L 93 78 72 &0

6. Judy B. 78 85 73 95 88 89 83

7. Rita B. 86 79 75 91 78 8 88

8. Susan B. 8L 8l &9 98 92 95 95

9., Carol G. Q0 85 91 &2 85 69 -

10. Neil C. 77 80 78 80 78 87 8l
11. Bonnie D. 71 76 7l 80 — 61, 81
12. Bruce H. 7l 62 78 76 &7 85 82
13. Carol J. 76 79 69 87 91 68 78
1L. David K. 70 72 87 100 92 90 91
15. Robin M. 86 90 87 8l 88 91 9l
16. Helen M. 93 91 97 97 9L 98 100
17. Keith M. 8L 81 82 97 96 8l 87
18. Donald M. 76 88 81 78 82 73 88
19. Bruce N. 72 8l 95 90 93 g8 90
20. James N. 67 81 75 80 81 58 76
21. Reva R. 93 85 91 98 87 97 100
22. Marshall R. 67 81 79 89 85 84 86
23. Janet R. 87 86 g7 82 93 87 92
2L. Brent S. 86 78 88 79 91 78 82
25+ Gerald S. 78 8l 90 81 a2 63 86
26. Arthur S. 79 87 Q0 97 95 88 96
27. Allan S. 7 85 90 7L 72 67 89
28. Susan 3. 82 82 9l 79 88 85 76
29. Judith T. 88 87 9L 98 96 92 100
30. Bonnie W. 7h, 83 82 67 74 79 -
31. Faye W. 91 90 93 &9 g7 86 -

*Abbreviations are explained in Table XIV.
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TABLE £I1

FUR THa sN&ICHLD GuuUP

Tiw, KELVIN SCHUOL

APﬁIL, 19

57

Name Lit. Comp. Geog. Math. Sc. Fr. Lat.
1. Sheldon B. 70 87 83 87 &5 78 &6
2. Howard B. 80 75 83 82 90 87 8l
3. Ronald B. g0 78 95 77 oL 77
L. Oscar B. 63 73 88 78 87 80
5. Michael B. 63 77 79 86 77 80 &
6. William D. 80 78 78 62 88 77
7. Freé D. 70 76 98 72 g6 86
8. Patricia D. &6 8L 76 72 70 86
9. Leonard E. 82 70 95 88 91 95 89
10. John F. 70 86 87 9L a2 85 91
11. Ken F. 67 78 91 92 91 86
12. Jim G. 72 67 Q0 76 oL 82
13. Earl G. 87 80 20 83 90 86 92
14. Blaine H. 81 &2 g9 95 88 91 83
15. John H. 89 91 97 98 95 08
16. Morley H. 91 78 90 93 95 93 91
17. Valdine I. Th 278 86 7h 75 80
18. Baillie K. 86 86 90 96 95 &9 a2
16. William K. 65 62 92 97 86 91
20. Dorothea K. 90 90 87 59 8L 90
21. Joan M. 72 81 77 91 80 83
22. Robert M. QL 89 92 77 95 &2
23+ Dennis M. 61 71 &8 92 90 77
2Lh. Jim M, 62 80 50 93 £8 81
25. Murray P. 7377 77 83 77 78
26. Burnett R. 62 72 93 79 G0 85
27. John R. 82 88 87 80 2 69
28. Heather R. 85 91 91 95 89 86 90
29. John R. 78 80 90 86 88 85 88
30. Perry S. 68 61 92 8l 83 &0
31. Charles S. 62 78 81 86 8 61 70
32. David S. 78 75 81, 95 90 78 Sl
33. Ray T. 66 74 90 79 89 8L
3L. Henry U. 73 83 93 ol 95 85 90
35. Mary-Jdane V. 85 oL 83 87 83 30 91
36. Jim W. 66 an 9L 97 92 &8
37. Merle W. 85 87 86 80 86 8L
38. Mark Y. 69 72 93 87 95 83
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TABLE KIII
SCHUUL Bakis FOR Ths CUNTRUL GHOUE
I8 GHeDs TEN, K&uVil sSCHUUL

: ArﬁLh, 1957

Name Lit. Comp. Geog. Math. Sce. Fr. Lat.
l. Ray B. 62 60 87 89 85 88
2. Sharon B. 81 66 8l 30 87 &5
3. Joy B. 75 63 66 79 89 83
L. Gordon B. 68 62 8 73 91 75
5. Bryan C. 63 68 93 86 91 69
6. Joan C. 79 79 86 82 93 90
7. Marilyn C. 82 75 85 85 &1 Sl
8. Jocelyn D. 71, 85 87 73 6l 78
9. John E. 83 8L 9L ol g8 90
10. Jemes F. 81 72 86 8l 87 72

1l. Peter F. 61 69 82 73 g2 596
12. David G. 66 71 75 88 89 79
13. Simmie G. €6 69 63 71 81 8l
14. Avon H. 91 91 88 79 65 83
15. Carolyn H. 65 77 85 6l 65 80
16. Joan H. 81 76 86 83 85 80
17. Hillaine J. 81 g0 69 88 83 63

18. Garry L. 90 §6 82 85 83 92
19. Bruce L. 50 66 88 81 &2 67

20. Catherine M. 83 80 90 81 91 86
21. Judith M. g2 78 91 79 87 79

22. David M. 68 75 72 95 8 78
23. Wendy P. 76 72 89 72 77 77

Cod 2L. Janet R. 90 83 82 23 85 83
; 25. Dorothy R. 78 73 76 87 61 8L
26. Frances R. &1 75 93 50 90 81
27. Roger S. 69 60 91 91 93 92
28, Walter S. 67 53 91 86 83 8
29. Carolyn W. 73 68 86 &0 83 85
30. EBdward W. 60 6l 87 81, 8l 68
31. Giles V. 75 Th 86 70 83 76
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TABLE LIV

MBASURGS OF CS4WTRAL UERDENCY FUR KaLVIN 5CHOOL
AS A WHOLZ FOR GRAUE TN
T L
LN nf.D.J..L:’ 1957

""" Subjectv Abbreviationx Nﬁmber | Mean Standafd
writing(N) deviation(e¢)
Literature Lit. 38L 60.4 16.5
Composition Comp. 384 65.5 13.9
Geography Geog. 379 71.8 1hols
Mathematics Matho, 375 61l.5 21.5
Science ScCe 378 71.2 16.0
French Fr. 355 621 19.4
Latin Lat. 97 8§1.0 11.4

*These abbreviations were used to identify the
subjects in Tables XI, XII, and XIII.
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TaBLE XV

4-500RES FUR Thi AUGHENTSD GROUEP IN GRADE Tau
KisLVIN SCHOOL, APRLL 1957

18. Donald M. 59 66 56 60 56 56 56
. James N. 54 61 52 58 56 L8 L6
« Marshall R. 54 61 55 62 58 61 55
. Janet R. 66 65 68 59 63 63 60
. Brent S. 65 59 61 58 62 58 51
. Arthur S. 61 66 3 66 6L 63 63
. Susan S. 63 62 66 58 60 62 -

. Judith T. 66 66 66 67 65 66 67
. Bonnie W. 58 63 57 52 51 59 .-

Name Lit. Comp.Geog.Math. Sc. Fr. Lat. Average

l. Leslie A, 56 57 53 oL 53 55 L9 55
2. Charles A. 56 53 53 65 61 61 LO 5
3. James A. 53 53 60 66 61 57 39 5
L. Michael B. 59 58 63 66 61 65 60 1
#5. May B. L8 59 52 6L 54 55 L9 Lo
W6. Judy B. 60 6., 51 65 60 6l 52 9
#7. Rita B. 65 60 52 63 5L 61 56 8.
8. Susan B. 6l 63 62 67 63 67 62 Le
9. Carol C. 68 6L 63 59 58 5L a- 1.
. Neil C. 60 60 54, 58 54, 63 53 7
. Bonnie D. 56 58 52 58 - 51 50 Lo

. Bruce H. 58 L8 5L 56 59 62 51

. Carol J. 59 60 L8 61 62 53 L7

. David K. 56 55 61 67 63 65 59

. Robin M. 65 68 61 60 60 65 62

. Helen M. 70 68 68 66 6L 69 67

. Keith M. 6l 61 57 66 65 61 55

. Bruce N. 57 63 66 63 63 63 58
. Reva R. 70 5l 63 67 59 68 67

® ¢ © o o e o »

DI QT HE OF OO Wi OO ~I8 NE O O~15- £~ O\0ow

. Gerald S. 60 63 63 59 63 51 55
. Allan S. 58 6L 63 55 50 53 57

O\ O O Ox\n it Gt Ot Ot OO ON OV U\t Ut O ONUT AU\ [O)N, 30,

T ONONVH V00O W Gt \W i o - ~J W0 Ot
o e o o ° °

. Faye W. 68 68 65 62 66 62 -

Mean of average Z-scores: 59.7

#Students who did not complete Second Year University.



- 79 -

TaBLy XVI

Z-SCORES FOR THE ENRICHED GROUP IN GRADE TEN
KELVIN SCHOOL, AFRIL, 1957

Name Lit. Comp. Geog.Math. Sc. Fr. Lat. Average

l. Sheldon B. 56 66 58 61 58 58 55 58.9
2. Howard B. 62 57 58 59 81 63 53 59,0
3. Ronald B. 62 59 66 57 6., 58 61.0

#. Oscar B. 51 55 61 57 59 59 57.0
5. Michael B. 51 58 55 61 53 59 53 55.7
6. William D. 62 59 5k 50 60 58 57.2
7. Fred D. 56 58 68 5L 65 62 60.5
8. Patricia D. 65 63 53 5L L9 62

9. Leonard E. 63 53 66 62 62 67 57
10. John F. 56 65 61 65 63 62 59
11. Ken F. 5L, 59 63 6L 62 62
#l2. Jim G. 57 51 63 56 6L 60
13. Earl G. 66 60 63 60 61 62 60
#1lL. Elaine H. 62 62 62 65 60 65 52
15. John H. 67 68 68 67 6L 69
16. Morley H. 68 56 63 6L 64 66 59

17. Valdine I. 58 63 60 55 52 59
18. Baillie K. 65 65 63 66 6l 6l 60
19. William K. 53 L8 6l 66 59 65
20. Dorothea K. 686 68 61 62 58 65

® o 6 o o o o

G\ O \WRNOW-~J M~J o O = b=~
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21. Joan M. 57 61 5L, 63 55 61
22. Robert M. 70 67 64 57 6L 60
23. Dennis M. 50 51, 61 6L 61 58
F2L. Jim M. 50 60 56 6L 60 60 58.
25. Murray P. 57 58 5L 60 53 58 56
26. Burnett R. 51 55 65 58 61 62 58
27. John R. 63 66 61 58 61 5l 60.
28. Heather R. 65 68 63 65 61 62 58 63
29. John R. 60 60 63 61 60 62 56 60.
30. Perry S. 5L L7 64 60 57 59 56
31. Charles S. 50 59 56 61 61 50 LO 5l
32. David 3. 60 57 59 65 61 58 53 59,
#33. Ray T. 53 56 63 58 61 61 58,
34. Henry U. 57 63 65 65 6L 62 61 62.1
35 Mary-Jane V. 65 71 58 61 57 59 59  6l.4
36. Jim ¥. 53 56 66 66 63 63 61.2
#37. Merle W. 65 66 60 58 59 61 61.5
38. Mark Y. 55 55 65 61 64 61 60.2
Mean of average Z-scores: 60.0

#Students who did not complete Second Year University.
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TABLE XVII

Z-SCORES FOR THE CONTROL GROUP IN GRADE TEN
KELVIN SCHOOL, APRIL, 1957

i#25. Dorothy R. 61 55 53 62 Lk 6L
26. Frances R. 62 57 65 L5 62 60

Name Lit. Comp. Geog.Math. Sc. Fr. Lat. Average
1. Ray B. 51 L6 61 63 59 63 57.2
2. Sharon B. 62 50 5% 63 60 62 59.2
#3. Joy B. 59 L& L6 58 61 6l 55.5
Iy« Gordon B. 55 L7 62 55 62 56 56.2
5. Bryan C. 52 52 65 61 62 53 57.5
i#6. Joan C. 61 60 60 60 b4 B 61.5
7. Marilyn C. 63 57 59 61 56 66 60.3
"""" #8. Jocelyn D. 58 6L 61l 55 L6 58 57.0
G. Jonn E. Ol 63 65 65 61 ol 63.7
10. James F. 62 55 60 60 60 55 58.7
#11l. Peter F. 50 53 57 55 63 63  56.8
#12. David G. 53 5k 52 62 61 59 56.8
#13. Simmie G. 53 53 58 L 56 61 55.8
14. Avon H. 69 68 61 58 L6 A1 60.5
ﬁl5. Carolyn H. 53 58 59 51 L6 59 5L.3
16. Joan H. 62 58 60 60 59 5§ 50,7
17. Hillaine J. 62 60 48 62 57 50 56.5
#18. Garry L. 68 65 57 6L 57 58 61.0
19. Bruce L. Ll 50 61 59 57 52 53.8
20. Catherine M. 64 60 63 59 62 62 61.7
21. Judith M. 63 59 63 58 60 59 603
22. David M. 55 57 50 66 61 58 57.8
723+ Wendy F. 59 55 62 55 54 58 572
#2h. Janet R. 66 63 57 65 59 61 62.2
56.0
] , 58.5
#27. Roger S. 55 L6 63 6L 6L 65 59,5
#28. Walter S. 54, L1 63 61 57 61 56.2
29. Carolyn W. 58 52 60 59 57 62 58.0
30. Edward . 50 L9 61 60 58 53 55,2
;731. Giles V. 59 56 60 5L 57 L6 55.3
Mean of average Z-scores: 58.1

#Students who did not complete Second Year University.
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TaBLy ZVITT

COMPOSITE SCHOOL LARKS FOR_THE AUGMENTED GROUP
IN GRaADE SLEVEN, KaLVIN SCHOUL
APRIL, 1958

Name Lit. Comp.Hist.Math.Biol.Phys.Chem.Fr.Lat.
1. Leslie 4 74 71 73 95 87 88 88 72
2. Charles A. 56 56 7L 89 78 76 71 56
3. James A. 70 58 70 82 81 79 82 63
L. Michael B. 69 7l 85 96 8l 87 91 76
5. May B. 70 63 68 92 79 72 86 73
Se Judy Be. 75 &0 73 &3 &l 85 85 62
7. Rita B. 77 68 69 88 66 86 69 70
8. Susan B. 77 82 8k, 95 85 9L 93 83
9. Carol C. 79 76 75 7h 86 50 83 69
10. Neil C. 70 72 67 86 87 8L 7¢ 7L
11. Bonnie D. 61 56 72 92 68 77 66 66
12. Bruce H. 7 66 75 67 79 77 76 70
13. Carol J. 82 78 59 85 ' &5 83 8L 70
1L. David K. 67 57 &0 98 95 g5 91 &3
15. Robin M. 7L 75 77 100 &L 89 89 87
16. Helen M. 85 g6 91 98 97 98 99 93
17. Keith M. 7L 77 71 91 86 88 83 82
18. Donald M. 72 73 63 71 76 70 79 58
19. Bruce N. 77 75 83 89 83 78 86 82
20. James N 69 65 51 67 77 69 73 51
21. Reva R. g3 83 90 96 96 93 96 92
22. Marshall 70 70 88 80 &5 81 1 68
23. Janet R. 7277 75 93 90 91 85 84
2L« Brent S. 76 75 86 88 86 9L 80 64
25, Gerald S. 67 60 80 87 83 Q0 78 65
26« Arthur S. g2 77 85 20 93 88 83 79
27, Allan S. 73 73 85 70 86 81 80 173
28. Susan 3. 79 78 8 75 90 76 90 35
29. Judith T. 76 79 85 95 85 89 90 20
30. Bonnie W. 73 70 62 &5 82 81 89 83
31. Faye W. 79 82 71 93 92 96 93 88
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.-L AbLi Ada

COMPUSLITE SCHUCL MARKS FOR THZ ANRICH&D GRUUF
IN GRaDE mLaVIN, BulVIN SCHUUL
arnls, 1958

Name Lit. Comp. Hist. Math. Phys. Chem. Fr.

1. Sheldon B. 68 68 69 71 90 &1 75
2. Howard B. 66 6l 70 78 o1 92 73
3. Ronald B. 63 59 83 80 8l 89 58
ls. Oscar B. L5 58 LO 34 56 56 3L
5. Michael B. 58 68 70 79 80 79 69
6. William D. 71 70 68 61 Th 85 6l
7. Fred D. 61 61 86 69 93 93 65
&. Patricia D. 70 71 72 6l 72 79 76
9. Leonard E. 66 69 77 79 80 85 81
10. John F. 68 73 &3 86 87 92 71
11. Ken F. 67 66 70 87 79 83 65
12. Jim G. 69 69 75 72 78 &6 69
13. ZHarl G. 79 69 82 70 86 83 75
l4. Elaine H. 71 70 80 78 85 77 78
15. John H. 78 &3 85 91 98 96 oL
16. Morley H. 78 77 78 86 90 Q0 80
17. Valdine I. 59 70 56 53 61 66 71
18. Baillie K. 91 85 90 86 9L 0z g1
19. William K. 53 65 &2 68 75 91 69
20. Dorothea K. 30 73 76 76 78 79 86
21l. Joan M. 66 57 59 59 72 73 68
22. Robert M. 66 61 66 52 81 85 74
23+ Dennis M. 62 69 69 76 &1 87 67
L. Jim 1. 62 Th 6l 85 85 89 7h
25. Murray P. 59 61 59 63 83 82 63
26. Burnett R. 70 69 70 73 83 90 70
27. John R. 65 67 86 83 83 80 63
28. Heather R. 82 83 &5 86 85 92 g2
29. John R. 67 Th Th 65 89 82 6l
BOQ Perry S- /+8 5)-,‘, 63 63 69 68 53
31. Charles S. 66 61 82 81 85 88 57
32. David S. 7h 66 8l 65 90 38 68
LR 33+ Ray T. 65 63 73 79 78 89 66
o 34. Henry U. 7l 71 87 &7 92 &9 7h
35, Mary-Jdane V. 69 83 78 66 82 82 39
36. Jim W. 65 71 72 Sl 87 96 71
37. Merle ¥. 63 62 71 55 68 77 66

38. Mark Y. 67 61 7L 6l §2 §2 69
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TaABLE XX
COLPUSLTE SCHUOL h-ua.—-;-) fun Cha CONTHUL GrOuUr
AN GHADD AL "Vl, pELVIN S5CHOUL
Aol 1958

Name Lit. Comp.Hist.Math.Biol.Phys.Chem. Fr. Lat.
1. Ray B. 67 72 6L 88 g5 81 80
2. Sharon B. 73 73 80 83 90 97 78
3. Joy B. 57 66 65 L9 79 72 81 59
L. Gordon B. 7l 71 77 80 91 79 72
5. Bryan C. 61 56 73 95 &0 69
6. Joan C. 67 78 87 75 75 8L 87
7. Marilyn C. 73 65 §0 85 83 80 88
8. Jocelyn D. 66 58 73 53 76 5L, 61
9. John E. 80 80 &8s g7 96 95 89
10. James F. 67 6L 87 61 89 77 67
11. FPeter F. 76 80 97 89 92 g9 8L,
12. David G. 69 62 77 72 78 68 8L
13. Simmie G. 63 63 86 68 71 80 79
lbh. Avon H. 77 Th o 93 73 75 87 87
15. Carolyn H. 60 59 52 58 56 73
16. Joan H. 7775 87 66 88 77 66
17. Hillaine J. 60 73 61 67 67 70 53
18. Garry L. 77 76 86 82 8L 78 89
19. Bruce L. 5. 61 L9 78 290 83 58
20. Catherine M. 66 69 88 80 87 93 87
21. Judith M. 77 74 9L 79 93 86 72
22+ Dawid M. 6l 68 85 &8 86 20 69
23. Wendy P. 70 63 86 63 68 66 59
2. Janet R. 76 &5 8l &1 86 81
25. Dorothy R. 69 72 78 76 78 6L 68
26. Frances R. g2 76 &9 55 83 75 73
27. Roger S. 54 5L 69 60 77 76 55
28. Walter S. 50 L5 66 7h 87 77 6L
29. Carolyn ¥%. 69 65 82 68 70 68 77
30. Edward W. 61, 6l 78 60 73 69 66
31l. Giles V. 61 60 69 61 72
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TaBLm L1

UonTral TaNpsiCY FUR CUMPUSITH SCRUOL MARis

Ca
FOR KELVIN SC

HOOL a0

Gitabl musVes, APALL 1958

Subject Number writing  Mean Standard Deviation
() (M (o)
Literature 299 59.8 12.8
Composition 300 61.8 10.1
History 300 66.2 14.0
Mathematics 297 61.8 19.0
Biology 78 66.3 1.5
Physics 193 Thel 13.5
Chemistry 282 68.0 17.2
French 265 63.0 16.4
Latin I3 69.1 1h.7
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TABLE XXIX

4-5CORES FOR THE AUGHENTED GROUP IN GRADE ELEVEN
KELVIN SCHOOL, APRIL, 1958

Name Lit.Comp.Hist.Math.Biol.Phys.Chem.Fr.Lat.4v.
1. Leslie 4. 6l 59 55 &7 59 62 65 52 60.0
2. Charles A. L7 ki 55 65 53 55 55 41 51.9
3. James A. 58 47 53 60 55 56 61 L6 54.5
L. Michael B. 58 62 635 68 57 61 67 54 61.3
#5. May B. 58 51 51 66 59 L8 61 56 56.3
6. Judy B. 62 68 55 62 57 60 63 45 59.0
‘‘‘‘‘‘ #7. Rita B. 6L 56 52 6L Li 61 66 51 57.3
8. Susan B. 6L, 69 63 67 56 65 69 60 6h.L
9. Carol C. 65 &L 56 56 6L 54 59 5 59.0
10. Neil C. 56 60 51 63 50 60 60 53 58.0
11. Bonnie D. 51 LI 54 66 L5 55 52 L8 51.9
12. Bruce H. 61 55 56 53 53 55 586 51 55.3
13. Carol J. 67 66 L5 62 58 59 63 58 58,9
14. David K. 55 L5 60 69 65 65 67 60 60.8
15. Robin M. 58 64 57 70 63 61 62 65 62.5
16. Helen M. 70 73 68 69 66 68 72 67 69.1
17. Keith M. 61 65 53 65 59 63 62 59 60.9
#18. Donald M. 60 61 L& 55 51 51 60 43 53.6
19. Bruce N. 6. 63 62 6L 56 56 6L 59 61.0
20. James N. 57 53 L2 52 52 50 56 38 50.0
21. Reva R. 68 71 67 68 66 65 70 66 67.6
22. Marshall R. 58 58 66 60 586 58 61 50 58.6
23. Janet R. 60 65 56 67 62 63 6L 60 62.1
2L. Brent S. 63 63 65 64 58 65 60 L7 60.6
S 25. Gerald S. 56 L8 60 63 57 63 59 48 56.8
o 26. Arthur S. 67 66 63 65 64 62 62 57 63.3
L 27. Allan S. 61 61 63 5l 59 58 60 52 58.5
S 28. Susan S. 65 67 62 57 67 51 563 6L 62.0
#29. Judith T. 63 67 63 67 63 61 63 67 6.3
30. Bonnie W. 61 58 L7 62 61 55 63 62 58.6
31. Faye W. 65 70 53 66 68 66 63 65 6l.5
Mean of average Z-scores: 59.L

#Students who did not complete Second Year University.
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TABLE XXIII

4-5C0Rus FOR THZ ENRICHED GROUP IN CGRADE ELEVEN
KELVIN SCHOOL, APRIL, 1958

o

Name Lit. Comp.Hist.Math.Phys.Chem. Fr. Average
1. Sheldon B. 57 56 52 55 63 55 57 56.1
2. Howard B. 55 52 53 59 63 63 56 57.3
3. Ronald B. 52 L8 62 60 59 60 L7 55.4
i#y. Oscar B. 39 46 32 35 L3 36 32  37.6
5. Michael B. L9 56 53 59 57 53 Sk Skl
6. William D. 59 58 52 L9 5, 58 51 S5lely
7. Fred D. 51 L9 6l 5L 65 Ol 51 56,
8. Patricia D. 58 59 Sk 51 52 53 58 55.
9. Leonard E. 55 58 58 59 57 58 61 58.
10. John F. 57 61 62 63 61 63 55 60.
11. Ken F. 56 54 52 64 56 56 51 55.

. Jim G. 586 57 56 55 56 58 5 56.
. Earl G. 65 57 62 5L, 60 56 57 58.
. Flaine H. 59 59 60 59 60 52 59 58.
. John H. 65 71 63 65 68 66 69 66.
. lMorley H. 65 65 58 62 63 62 60 62,
. Valdine I. 50 58 L3 45 L6 4L 55 L8,
. Baillie K. 75 73 67 63 65 63 67 67 .
. William X. L5 53 61 53 56 62 5l 5.
. Dorothea K. 66 61 5 57 56 53 64 59,

S
el

[
e
el

DO B0 DD e et e e e e
PO OO o~ OV B\ 0

W O~I~IFF W0 IE OO F OB~ - OV Od — ~J\W~I\W OV O OO

« Joan l. 55 L5 L5 L8 52 L9 53 49.

. nobert M. 55 50 50 L5 57 58 57 53,
23. Dennis I, 52 57 52 58 58 50 52 55
%24. Jim M. 52 62 L9 62 60 61 57 57.
25. Murray P. LG 50 L5 51 59 56 50 51.
26. Burnett R. 58 57 53 56 58 62 54 56.
27. John R. 5, 56 6L 61 59 53 50 56,
28. Heather R. 68 71 63 62 60 63 61 6l
29. John R. 56 62 56 52 62 56 51 56,
30. Perry 3. L1 L2 L7 51 50 L5 Ll L5,
31. Charles S. 55 LS 61 60 60 60 L6 55.
32. David S. 61 55 62 52 63 61 53 58.
#33. Ray T. 5L 5L 55 59 56 61 52 55.
3he Henry U, 61 56 65 63 61, 61 57 61.
35. Mary-Jane V. 57 71 58 52 58 56 66 59,
“36. Jim W S5h 59 54 62 61 66 55 58,
#3'7s Merle W. 53 50 53 47 50 52 52 51
38. Mark Y. 56 L9 56 51 58 55 5 5.

Mean of average Z-scores: 56.2

#Students who did not complete Second Year University.
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TABLE XXIV

AmLVIN SChUUL, afill, 1958

AT T
AU Al

EVEN

Lit.Comp.Hist.Math.Biol.Phys.Chem.Fr.

Mean of average Z-scores:

56 60 L8 6L 58 58 G0 -7

. Sharon B. 60 62 60 61 62 67 59 )
. L8 54 50 43 59 LB 58 48 .0
v Gordon B 59 59 58 60 62 56 55 oy
» Bryan C. 5L Ly 55 67 57 53 «5
. 56 66 65 57 50 58 64 b
. Marilyn C. 60 53 60 62 62 57 65 .90
. Jocelyn D. 55 L7 55 45 56 L2 L9 <9
. 66 68 66 63 66 66 66 .9
. James F. 56 52 65 50 61 55 52 .9
Peter F. 63 68 72 65 63 62 7

. David G. 58 50 58 55 53 50 63 o3
« Simmie C. 53 51 65 53 L7 57 60 .1
Le 63 62 70 56 5L 6l 6
. Carolyn H. 51 57 L0 L8 43 56 .2
63 6 65 52 65 55 52 oy

. Hillaine J. 51 61 L7 52 L5 51 L <1
. Garry L. 63 65 6L 61 57 56 .3
. Bruce L. L3 LS 38 59 61 59 L7 .9
. Catherine .55 57 66 59 60 6L 65 .9
. Judith M. bl 62 68 59 69 60 56 .6
. David M. 53 57 63 6L 59 63 53 .9
. Wendy P. 58 51 6l 50 51 L9 L8 .0
. Janet R. 63 73 63 60 61 61 .5
. Dorothy R. 58 60 58 57 58 L8 53 .0
26. Frances R. 67 65 66 L6 62 5l 56 oy
. Roger 3. L5 43 52 L9 52 5L 45 NG
28. Walter S. L2 3k 51 57 59 55 51 .9
. Carolyn W. 58 53 61 53 53 50 59 o3
. Edward W. 54, 52 58 L9 L9 51 52 .1
. Giles V. 51 L8 52 L9 53 .6

#Students who did not complete Second Year University.

°
vt
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TABLs 44V

MEASURES OF CENTRAL TENDENCY FOR SUBJECTS OF GRADE TWELVE
AND FIRST YEAR AT THE UNIVERSITY OF MANITOBA, JUNE, 1959

Subject Code™ Number Mean  Standard
letter (N) (14) Deviation (o)

Drama and Poetry A 2650 53.2 15.0

Comp. and HNovel B 2811 53.7 13.0

o History c 9.6 56.2 17.3
""" Grade Mathematics D 2376 56.9 19.2
XII  Chemistry B 2398 - 5L.6 19.6
Physics F 1732 5543 18.5
Biology G 362 58.1 16.1

French H 1592 57.3 15.5

Latin J 102 55.6 19.1
Chemistry 110 K 749 5Le"7 16.6
English 110 L 916 51.7 11.0

French 110 N 681, 5L.1 1.7
Mathematics 110 P 8§91 55.5 17.9
Physics 110 ) 553 604 16.5
History 110 R 237 58.9 13.2

First Latin 112 S 122 58.1 18.0
Year  Zoology 110 T 100 63.3 18.1
German 101 U 82 5Le5 20.8

Latin 102 v L2 61l.4 2.7

Art 110 W 71 61.5 8.5

Art 111 X 72 721 6.2
Physiology 101 Y 51 60.8 14.8
English 201 Z 1086 55.3 11.8

*Subjects are named by means of these code letters in
Tables XAVI - XXXI
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TabLn LLVI

MARKS IN GRADE TWELVE AND FIRST YEAR UNIVERSITY
FOR THE AUGMENTED GROUP, JUNE, 1959

Name Subjects and Marks*

1. Leslie A. A:92 B:60 D:90 7L F:70 H:72
2. Carol C. A:82 B:69 D:83 E:70 F:71  H:60
3. Carol J. A:72  B:59  D:87 E:72 F:91 H:82
L. Robin M. A:89 B:6L D:92 E:85 F:97 H:83
5. Janet R. A:84 B:57 D:87 E:71  H:80 J:76
6. Judith T. A:87 B:68 D:91 E:82 F:80 H:83
7. Faye W. A:96 B:80 D:90 E:92 F:96 H:80
8. Charles A. K:59 L:57 N:51  P:65  Q:64

9. James A. K:57 L:ik5 N:37 P:58 Q:76

10. Michael B. K:8 L:63 N:79 P:82 Q:77

11. Judy B. L:71  N:59 P:58 (:62 R:70

12. Susan B. K:70  L:54L N:72 P:61 R:68

13. Neil C. K:5L L:52 N:64 Pill Q:6L

14. Bonnie D. K:67 L:k2 N:45 P:70 $:63

15. Bruce H. L:58 N:L5 P57 Q164 R:52

16. David K. K:83 L:61 N:75 P:91 Q:81

17. Helen M. K:95 L:84 N:93 P:93 U:87

18. Keith H. K:60 L:54 N:55 P:6L  Q:66

19. Donald M. K:L1 L:57 N:56 P:30 QL2

20. Bruce N. K:73 L:59 N:57 P:78  (@Q:60

21. James N. K:53 L:50 N:37 P:LL Q:59

22. Reva R. K:81 L:82 N:82 P:72 873

23. Marshall R. K:65 L:62 P72 Q7L 5:59

2L, Brent S. K:86 L:63 N:68 P:78 Q:87

25. Gerald S. L:66 N:59 P:72 R:68 T:78

26. Arthur S. L:62 N:64 P:57 Q73 R:80

27. Allan S. L:60 N:59 P:50 Q:69 R:80

28. Susan S. K:55 L:59 N:72 P:5 %250

29. Bonnie W. K:54 L:57 N:59 P:50 Q45

*Subjects may be identified by reference to Table XXV.
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TABLiy £XVIT

MARKS IN GRADE TWELVE AND FIRST YEAR UNIVERSITY
FOR THZ BENRICHED GROUP, JUNE, 1959

Name Subjects and Markss

1. Michael B. A:81 B:57 D:96 5:79 73 H:69
2. Ken F. A:59 B:64 D:89 E:69 Fe7h H:60
3. Jim G. A:66 B:52 D:92 E:73 F:59 H:65
L. Joan M. A:73 B:58 D:78 E:74 F:5L H:66
5. John R. A:83 B:66 D:92 E:73 F:8, H:70
6. David S. A:72 B:57 D:86 5:92 F:92 H:67
7+ Mary-Jdane V. A:82 B:70 (C:9L D:75 F:76 H:88
8. Jim W. A:80 B:65 D:95 H:92 F:94L H:89
9. Merle W. A:80 B:51 D:86 E:66 F:6L H:68

10. Perry S. A:L3  B:i37 D:69 E:55 F:58  H:55

1l. Sheldon B. K:65 L:51 N:5 F:56 4:60 7Z:62

12. Howard B. L:59 N:64 P:83 Q:8L

13. Ronald B. K:83 L:51 N:68 P:72 Q:8L

1he William D. L:69 N:42 P:32  G:61  R:53

15. Fred D. K:87 L:45 N:62 P:70 G:82

16. Patricia D. K:52 L:75 N:65 F:56 R:68

17. Leonard E. K:61 L:57 N:76 P:65 (Q:68

18. John F. K:7L4 Lill, N:66 P:67 @:53

19. Earl G. L:71 N:66 B:57 T:91 V:93

20. Elaine H. L:67 N:66 P:6L R:72 T:89

21. John H. Le73 N:88 F:92 Q9L R:68

22. Morley H. K:86 L:72 N:77 P:69 Q:82

23. Baillie K. L:78 N:79 P:69 R:69 T:85

.. William K. K:b2 L:57 N:61 P:69 Qw7r
25. Dorothea K. K:57 L:72 N:71 P:67 R:69

26. Robert M. K:50 Ll3 N:52 P:51 G:60

27. Dennis M. K:62 L:59 N:55 P:66  (Q:69

28. Murray P. K:59  L:i3h N:58 P:63 ;62

29. Burnett R. K:67 L:i6l N:64 P:62 Q:80

30. John R. K:59 L:6L N:5L4 P57 Q:68

31. Heather R. L:77 N:71 P:76 Q:81 R:85

32. Charles S. K:70 L:57 N:52 P:79 Q:80

33. Henry U. K:7L L:60 N:69 P:6L Q:79

3L4. Mark Y. K:50 L:53 N:53 P:70 Q76

35, Valdine I. K:39 N:61 W:bL X:7L Y:65

*Subjects may be identified by reference to Table XXV.
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TABLE L{VIII

farhs LN GRaul TwWBLVE aliu FIRST Yoak UNIVARSITY

FOR TH& CONTRCL GROUP, JUNE, 1959

Name Subjects and Marks
1. Ray B. At73 BilLl D:&8 572 Fe77 H:567
2. Joan H. AL B:62 D:73 E:65 G:8L H:7L
3. Garry L. A7, B:6h D84 E:75 F:75 J:62
L. Catherine M. A4:78 B:60 D:89 E:73 F:79 H:8.4
5. Wendy PF. LA:68  B:61 C:83 D:52 E:53 H:62
6. Walter S. A:52  B:39 D:83 E:69 F:76  H:50
7. Giles V. A4:65 B:3% D:bL  E:63 F:77 J:23
8. Roger S. A:60 B:sl D:63 B:73 F:61 H:54
9. Sharon B. K:59  L:ik5  N:59  P:56 Qb
10. Joy B. K:50 L:5h N:5L P:50 Qb5
11. Gordon B. K:69 L:36 N:50 P:55 Q52
12. Bryan C. K73 L:29 N:25 277 3:83
13. Joan C. L:31 N:71 Ph3 el
14. Marilyn C. K:55  Li51  N:73  P:67 R:55
15. John E. L:72  N:80 P:79 Q:78 R:76
16. James F. K:6L  L:55 N:54, P:50 Q:61
17. Peter F. K:76  L:68  P:563 G:77  S:56
18. Simmie G. L:58 N:60 P:39 R:51 T:59
19. Avon H. {(:29  L:66 N:56 P:i50 R:47
20. Hillaine J. X:50 L:56 N:50 P:25 Q:37
21. Bruce L. K:86 Lkl V:58 r:79 G:89
22. Judith M. K:62 L:6L N:59 P:65 R:58
23+ David M. K:6l L:59 N:53 P:60 G773
2L. Frances R. L:62 N:66 P:37 R:80 T:89
25, Janet R. L:62 N:69 P:68 R:67 T:91
L 20. Edward W. E:50  L:h0  N:51  P:56 G:i5h
i 27. Carolyn W.  K:53  L:57 N:72  W:70  X:i7s vl

*Subjects may be identified by reference to Table XXV,
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TABLE AAIX

4-SCORES IN GRADE TWELVE AND FIRST YEAR UNIVERSITY
*Oﬂ THE AUGHMENTED GROUP, JUNE, 1959

Name Subjects and Z-scores* Average
1. Leslie A. A:76 B:55 D:67 E:60 F:58 H:60 62.7
2. Carol C. A:69 B:62 D:6L E:58 F:58 H:52 60.5
3. Carol J. A:63 B:5L D:66 E:59 F:59 H:66 61.2
Lo Robin M. A7l B:58 D:68 E:66 F:73 H:67 67.7
5. Janet R. A:71 B:53 D:66 E:58 H:65 J:61 62.3
6. Judith T. A:73 B:6l D:68 E:6L F:63 H:67 66.0
7. Faye W. £:79 B:70 D:67 E:69 Fi72 H:b65 70.3
Mean of average Z-scores, Grade Twelve: 06L.5
8. Charles 4. K:53 L 55 N:48 F:55 Q:52 52.6
9. James A. K:51 Lill NW:38 P:51 Q:59 L8.6
10. IMichael B. K:68 L:60 N:67 P:65 0:60 6L.0
11. Judy B. L:68 N:53 P:51 3:51 R:58 56,2
12. Susan B. K:59 L:52 N:62 P:54 R:57 56.8
13. Neil C. K:50 L:50 N:57 Pibl G52 50.6
1l4. Bonnie D. K:e57 L4l N:i4Lh P:58 Q:52 504
15. Bruce H. L:56 Nihl P:51 Q:52 R:ibk5 L9.6
16. David XK. K:67 L:59 N:64 P:70 Q:62 Bly.ly
17. Helen M. Ki7L L:79 N:76 P:72 U:66 734
18. Keith M. K:53 Li52 N:51 P:55 Q:53 52.8
#19. Donald M. K:42 L:55 N:51 P:36 ©:39 Ll.6
20. Bruce N. K:61l L:57 N:52 P:63 Q:50 56.6
21. James N. K149 L:i48 N:38 P:kh Q:49 L5.6
22. Reva R. K:66 L:78 N:69 P:59 (Q:58 66.0
23. Marshall R. K:56 L:59 P:59 @:58 S:51 56.6
2L . Brent S. K:69 L:60 N:59 P:63 Q:66 634
25+ Gerald S. L:63 N:53 P:59 R:57 T:58 58.0
26. Arthur S. L‘59 N:57 P:51 Q:58 R:66 58.2
27. Allan S. L:58 N:53 P:L7 Q:55 R:66 55.8
28. Susan S. K:50 L:57 N:62 P:L9 Q:bkl 52.L
29. Bonnie W. K:50 L:55 N:53 P:L7 Q:41 L9.2
Mean of average Z-scores, First Year: 55.7

*Subjects may be identified by reference to Table XIV.

#5tudents who did not complete Second Year University.
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TaBis K&K

Z=3CORES IN GRADE TWELVE AND FIRST YZAR UNIVERSITY
FOR THZ ENRICHED GROUP, JUNE, 1959

Name Subjects and Z-scores¥* Average
1. Michael B. A4:09 B:53 D:70 E:62 F:60 H:58 62.0
2. Ken F. A:5L B:58 D:67 E:57 F:60 H:52 58.0
3. Jim G. A:59 B:k9 D:66 E:59 F:52 H:55 57.0
Lo Joan M. A:63 B:53 D:6l E:60 F:L9 H:56 57.0
5. John R. A:70 B:59 D:68 E:59 F:65 H:58 63.2
6. David S. A:63 B:53 D:65 E:69 F:70 H:56 62.7
7. Mary-Jane V. A:69 B:63 C:72 D:59 F:62 H:70 65.8
8. Jim W. A:68 B:59 D:70 E:69 F:71 H:70 67.8
9. lMerle W. A:68 B:48 D:65 E:56 F:55 H:57 58.2
10. Perry S. A:L3 B:i37 D:56 E:50 F:51 H:L9 L7.7

lMean of average Z-scores, Grade Twelve: 59.9

11. Sheldon B. K:56 L:L9 N:53 P:50 Q:50 Z:56 52.3
12. Howard B. L:57 N:57 P:65 Q:6L 60.8
13. Ronald B K:67 L:h9 N:59 P:59 2:6L 59.8
lh. William D. L:66 N:42 P:37 Q:50 R:46 L8.2
15. Fred D. K:69 L:4L N:55 P:58 Q:63 57.8
16. Patricia D. K:4& L:71 N:57 P:50 R:57 56.6
17. Leonard E. K:54 L:55 N:65 P:55 Q:55 56.8
18. John F. K:62 L:43 N:58 P:56 Q:L6 53.0
'19. Earl G. L:68 N:58 F:i51 T:65 V:bh 61.2
#20. Elaine H. L:6L N:58 P:55 R:60 T:64 60.2
21. John H. L:69 N:73 P:70 Q70 R:57 67.8
22. Morley H. K:69 L:68 N:66 P:58 Q:63 6L.8
23. Baillie X. L:74 N:67 P:58 R:58 T:62 63.8
2L. ¥William K. Ke54 L:55° N:55 P:58 Q:56 55.6
25. Dorothea K. K:51 L:68 N:62 P:56 R:58 59.0
26, Robert M. K:iL7 Lik2 N:fQO P:iL7 Q:50 L7.3
27. Dennis M. K:54 L:57 N:51 P:56 Q:55 5L4.6
28. Murray P. K:53 L:3L N:53 P:54 @:51 L9.0
29. Burnett R. K:57 L:59 N:57 P:5L Q:62 57.8
30. John R. K:53 L:61l N:50 P:51 Q:55 5L.0
31. Heather R. L:73 N:62 P:61 Q:62 R:70 65.6
32. Charles S. K:59 L:55 N:L9 P:63 Q:62 57.6
33. Henry U. K:62 L:58 N:60 P:55 0Q:61 50,2
3ke Mark Y. K:L7 L:51 N:49 P:58 Q:59 52.8
35, Valdine I. K:fl N:55 W:53 X:53 7Y:53 51.0
Mean of average Z-scores, First Year: 57.1

SENTRT

*Subjects may be identified by reference to Table I¥V.

#Students who did not complete Second Year University.
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AR N T
LADLLE Adal

Z-3CORES IN GRADE TWELVE AKD FIRST YSAR UNIVERSITY
FOR TH&E CONTROL GROUl JUNE, 1959

Name Subjects and Z-scores¥ Average
1. Ray B. A:63 B:kO D:66 E:59 F:02 H:56 57.7
2. Joan H. A:6l B:56 D:58 E:55 G:66 H:61l 60.0
3. Garry L. A:6l, B:58 D:64 E:60 F:61 J:53  60.0
I Catherine M. A:67 B:55 D:67 HB:59 F:63 H:67 63.0
5. Wendy P. A:60 B:56 C:65 D:47 E:49 H:53 55.0
6. Walter S. A:L9 B:39 D:bhk E:57 F:62 H:L5 52.7
7. Giles V. A:58 B:39 D:5L E:54 F:62 J:33 50.0
8. Roger S. A:55 B:50 D:53 E:59 F:53 H:L8 53.0

Mean of average Z-scores, Grade Twelve: 56.4

. 9. Sharon B. K:53 Lkl N:53 P:50 Q:40 L8.0O
#10. Joy B. K:h7 L:52 N:50 P:L7 Q:il L7
11. Gordon B. K:59 ©L:36 N:4L7 P:50 Q:45 L7 ek
12. Bryan C. K:61 L:29 N:30 P:62 Q:6L L9.2
#13. Joan C. L:31 N:62 P43 Q LO Ll O
lLh. Marilyn C. K:50 L:Lk9 N:63 P:56 R:L7 53.0
15. John E. L:68 N:68 P:63 (Q:61 R:63 6l. 6
616. James F. K:56 L:53 N:50 P:L7 Q:50 51.2
#17. Peter F. K:63 L:65 P:60 Q:60 8:49 58.2
~#18. Simmie G. L:56 N:54 P:L1 R:ihh T:48 L8.6
19. Avon H. K:35 L:63 N:51 P:47 R:56 50.1
20. Hillaine J. XK:47 L:54L N:L7 P:30 @Q:36 L2.8
21s Bruce L. {:69 L:L3 N:53 P:163 {:67 59.0
22. Judith M. K:54 L:61 N:53 P:55 R:49 S5Lholy
#23. David M. K:56 L:57 N:49 P:52 Q:58 S5hely
2L+ Frances R. L:59 N:58 P:40 R:66 T:0L 574
#25, Janet R. L:59 N:60 P:57 R:56 T:65 50,4
26. Edward We. Kef7 L:39 N:48 P:50 Q:46 L6.0
27. Carolyn W. K:49 L:55 N:62 W:i60 X:51 Y:57 52.2

Mean of average Z-scores, First Year: 52.2

*Subjects may be identified by reference to Table XIV.

i#Students who did not complete Second Year University.
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TaBlg £{XIT

ENTRAL TENDENCY FOR SUBJECTS OF SECOND YEAR

MEASURES OF C
AT THE UNIVERSITY OF MANITOBA, APRIL, 1960

Subject Code* Number Mean Stan.

{(N) (M) Dev.(o)

Botany 205 a 105 58.1 1he7
Chemistry 201 b 634 56.8 15.2

Chemistry 207 c L7 59.3 16.0

Chemistry 301 d 343 55.4, 21.0

Chemistry 110 e 730 60.3  16.6

Christian Origins 201 iy 16 59.8  1L.L

Economic Principles 203 g 345 60.2 13.1

English 201 h 1365  54.5 11.0

English 110 i 955 55.3 11.1

French 201 j 828 54L,.0 15.6

Geography 201 k  L20 56.2 10.7

Geology 202 1 133 56.6  10.7

German 110 m L9 65.2 18.0

History 203 n 419 574  12.2

Logic 202 0 62 68.8 1L.6

Arts Mathematics 201 p 680 58.1 19.7
and Mathematics 209 q 6l 59.2  16.5
Science  Mathematics 110 r 897 58.8 18.L
Fhilosophy 203 S 63 62.3 12.3
Philosophy 204 t 226 58.5 11.7

Physics 203 u 359 L5.7 2L 5

Physics 206 v 212 49,3 19.6

Physics 110 w522 55.4 16.L

Political Science 201 x 274 6l.5 6.8
Psychology 203 y 643 53.7 13.3

Russian 102 z 26 67.6 19.8

Sociology 202 A 196 58.2 10.9

Zoology 209 B 419 57.0 10.9

Zoology 110 ¢c 198 62.6 17.6

Special English 202 D L5 68.1 16.1

Commerce Mathematics of Finance 201 & L6 66.1  14.5
General Mathematics 203 F 36 63.1 15.9

Basic Accounting 201 G L7 60.0 15.8

Chemistry 206 H 206 53.L 12.5

English 204 I 278 5ke? 10.2

Physics 111 J 215 52.2 22l

Algebra 112 K 201 55.7 18.9

Geometry & Calculus 113 L 273 57.6 23.7

Engin~ Trigonometry 116 I 283 5.8 21.8
eering Drawing 110 N 181 773 5.8
Mechanics 114 P 215 60.4 20.0
Descriptive Geometry 117 Q@ 192 58.3 22.0

Survey Field Work 118 R 244 76.0 LoQ

Surveying 120 S 192 6l., 18.3

Geography 111 T 210 63.0 10.5
Psychology 313 U 5l 52.9 10.3

Sociology 201 v 53 58.5 9.1

Home Food Study & Management 201 ¥ L8 68.8 9.2
Fe. Food Study & Management 202 X L8 76.9 6.9
Clothing & Textiles 201 Y LE 58.3 12.1

Clothing & Textiles 202 Z L8 63.1 9.5

*Subjects are named by means of these code letters
in Tables XXXIII - XXXVIII




TABLE {AXIIT

MaRns IN 5zlUnd Yesk UNIVExsITY #7084 THE
AUGHENT LY GAUUP, aPRLL, 1960

Name Subjects and Marksk*
1. Leslie A. hi66  J:66 x:065 A:67 o0:7h s:65
2. James A. bi53  j:50 p:57 us5h B:ihs
3. Michael B. b:85 h:bL p:82 u:78 1:67
Le Judy B. h:62 j:73 A:63 g:62 k:31
5. Susan B. h:62 j:75 n:67 C:79 y:60
6. Carol C. h:71  3:50 A:57 +£:60 y:53
7. Neil C. b:50 h:57 wv:72 B:iL2 y:57
8. Bonnie D. b:66 h:i:37 p:39 B:bk y:iL2
9. Bruce H. hilh5 j:53 p:51 y:57 g:58
10. Carol J. b:42 h:bl j:66 p:35 u:33
11. David K. b:90 h:60 p:88 u:gd y:83
12. Robin M. b:38 j:68 p:75 B:59 a:70
13. Helen M. h:77 3:94 A4:80 v:96 m:93
1L. Keith M. b:50 h:69 p:57 u:lé6 B:52
15. Bruce N. h:70 j:61l n:80 x:7L t:56
16. James N. h:40 wv:i3L B:37 d: 7 r:60
17. Reva R. b:07 h:86 j:77 wvik2 y:86
18. Brent S. b:87 h:72 p:91 wu:70 y:80
19. Arthur S. h:67 j:58 n:80 =x:67 t:76
20. Allan 3. h:85 3:63 n:80 x:62 +t:6L
21. Susan S. h:85 j:65 x:67 A6l y:71
22. Bonnie W. b:43 h:70 B;59 t:56 q:64
23. Paye W. b:83 h:ib2 3:80 p:86 u:82 g:71
2Ls Marshall R. h:0L p:57 D:73 £:65 F:52 g:65 G:70
25. Janet R. h:58 p:i57 D:i74 E:bl F:7L, g:60 G:162
26. Gerald S. h:67 x:61 D:78 E:75 F:68 g:73 G:66
27. Charles 4. H:53 I:58 J:65 K:72 L:76 14:82 N:77
P74 Q:59 R:77 S:76 T:67

*Subjects may be identified by reference to Table XI%XII.
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TABLE LLLTV

FAaRgs IN 5200y Yoad UNLVedsITY PO THa
LHlCRAD GRUUE, aPall 1960

Name Subjects and Marks*
1. Sheldon B. vi56 B:i7L y:68 d:606 k:063
2. Howard B. b:75 hib5 p:83 wu:93 y:6l
3. Ronald B. b:70 h:55 p:67 v:83 B:7l
Lo William D. h:59 j:3L g:72 t:61L 1r:50
5. Fred D. b:85 h:58 p:bL u:b7 y:065
6. Patricia D. h:58 j:62 n:61l =x:61 v:58
7. Leonard E. j:72 g:70 vi52 B:66 d:i43
8. Barl G. h:b3 J:i69 g:81 e:59 w:03
S. John H. h:66 j:88 p:94 w:94 n:i59
10. lorley H. b:88 h:76 j:8lL p:89 u:83
11. Baillie K. h:86 j:75 n:66 x:70 t:71
12, william K. h:57 3:60 p:57 Bib62 y:67
13. Dorothea K. n:72 j:7h A:62 t:68 f:i7h
1Lk. Joan M. h:60 jikh pibR2 Bilks yi45
15. Robert M. bilh2 Jik5 p:l8 BiLs
16. Murray P. b:53  j:57 pik5 wuibL 1:50
17. John R. b:65 h:56 vi7L B:67 y:82
18. Heather R. h:87 j:8L n:76 t:85 y:68
19. John R. b:62 h:blh p:82 1:67 k:70
20. Perry S. veR6 x:53 B:Lk5 i1:57 d:i45
21. Charles 3. b:60 h:69 p:83 v:i6h v:8
22. Mary-Jane V. h:81 3:83 n:8l A4:81 ¥:73
23. Mark Y. b:56 h:i63 p:50 viRl B:57
2l,. Michael B. h:53 p:k2 g:54 D:73 E:61 F:67 G:50
25. John F. h:63 p:69 g:67 D:70 E:71 F:62 G:59
26. Ken F. h:50 p:bL g:57 D:80 E:62 F:83 G:50
27. Dennis M. Hih5 T:bh5 J:81 K:55 L:bL M:56 N:83
P74 §:67 R:81 8:60 T:56
28. Burnett R. H:55 I:58 J:43 K:76 L:57 M:55 N:80
P:71 Q:61 R:75 3:85 T:68
29. David 3. H:69 I:70 J:82 K:6L L:8L M:98 N:79
P78 G:91 R:78 8:71 7T:82
30. Henry U. H:bL T:62 J:76 K:62 L:91 M:68 N:81
P77 ©:63 R:81 S:84 T:71
31. Jim w. H:73 I:70 J:97 K:8L L:91L ™M:90 N:80
P:98 R:8L 85:92 T:83
32. Valdine I. h:ibl e:56 U:56 Vis6 Wibl H:77 7Y:58
Z:59

S

*Subjects may be identified by reference to Table XiIXII.
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TABLE £L£4V

MARKS TN SECOND YEAR UNIVERSIT
CONTROL GROUP, APRIL,

Name Subjects and Marks¥*
1. Sharon B. hib2 j:57 =x=:56 C:77 t:56
2. Bryan C. b:75 3:29 p:79 uw:ib3  y:i50
3. Marilyn C. h:51 j:78 n:57 C:67 y:168
~~~~~~ Lo Avon H. h:bh J:59 A4:62 C:82 y:61
5. Hillaine J. hi5h J:hO =x:56 C:70 t:5L4
6. Bruce L. b:79 ji56 p:i86 u:96 +:70
7. Judith M. h:i68 j:57 n:b68 +:63 az: 77

8. Catherine M. h:63 Jj:66 p:69 n:69 v:
9. David M. b:60 hih3 p:b62 g:70 B: 60
10. Frances R. h:57 j:68 n:71 x:76 +:65
11. Edward W. hil5 Jik5 g:56 vi54L B:55

12. John E. : 70

W
=i
G
\J
|

I
O™
w0
s

179 G:75 g:76

’

13. Gordon B. H:53 T1:63 K:29 L:71 M:60 N:78
@:71 R:71 S:70 T:71
14. James F. H:51 1TI:67 K:26 L:2L M:54, N:59

G52 R:7L S:51 T:68

15. Carolyn W. h:59 c¢:72 Vi65 W:73 X:87 Y:63

[N e IRy A o
Ol I O Q.
~ O it Ghio .

B

oo

@)

Wl ¢

*5ubjects may be identified by reference to Table {IYTT.
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THE AUGMENTED GROUP IN

Y, APRIL, 1960

Name Subjects and Z-scores Ave
1. Leslie A. h:b62 j:58 =x:55 A:58 o:5L s:52 56,5
2. James A. b7 Jih7 p:49 u:53 B:39 L7.0
3. Michael B. b:68 h:i59 p:b2 u:b3 1:60 62.4
L. Judy B. h:57 j:02 A5l g:51 k:27 50.2
5. Susan B. hi57 §:63 n:58 C:59 v:i55 58.4
6. Carol C. h:b65 J:b7 A:L9 t:51 v:iL9 52.2
7. Neil C. b:46 hib2 vi62 B:36 vi53 L9.8
8. Bonnie D. b:56 h:i3k p:40 B:i56 yikl L5.L
9. Bruce H. hilhdl 49 b6 vi53  gih8  L7.L
10. Carol J. b:40 h:i56 j:58 pi38 uik5 L7.L
11l. David K. D72 h:i55 p:65 u:ib? y:72 66.2
12. Robin M. b:38 3:590 p:59 B:52 a:58 53.2
13. Helen M. h:70 j:76 A:70 y:82 m:65 72.6
1L. Keith M. b:46 h:ib3 p:Lk9 u:38 B:ih5 L48.2
15. Bruce N. h:ibh J:54 n:69 x:68 t:4L8 60.6
16. James N. h:37 wvih2 B:32 d:27 r:51 37.8
17. Reva R. b:57 h:79 j:65 vibhb y:i7h 6L.2
18. Brent S. b:70 h:66 ©p:67 u:b0 y:70 66.6
19. Arthur S. h:6l j:53 n:69 x:58 t:65 61.2
20. Allan S. h:78 j:56 n:69 =x:51 t:55 61.8
21. Susan S. h:78 j:57 =x:58 A:53 y:163 61.8
22. Bonnie W b:4l h:bk B:52 t:bL8 q:53 51.6
23. Faye W. b:67 hi57 j:07 p:bL u:b5 g:58 63.0
2. Marshall R. h:59 p:i49 D:53 E:L9 F:i4h3 g:5L G:56 51.9
25. Janet R. hi53 p:49 Di5h E:ibhb F:57 g:57 G:51 52.L
26. Gerald S. h:bl =x:49 D:56 E:56 F:53 g:60 G:5L 55.6
27. Charles A. H:50 I:54 J:56 K:59 L:58 M:63 N:4O
P57 Q50 R:52 8.58 T:54 55.0
Mean of average Z-scores: 55.6
*Jubjects may be identified by reference to Table XXXIT.



- 100 -

TABLE {XAVII

7Z=3CORES FCR THE ENRICHED GROUY II‘)T
SZCOND YZAR UNIVERSITY, APRIL, 1960

.

Name Subjects and Z-scores* Av.
1. Sheldon B. vi5h B:66 y:61 d:55 k:56 58.%
2. Howard B. b:62 h:i60 p:63 u:id9 y:71l 65.0
3. Ronald B. b:59 h:50 p:55 v:67 B:63 58.8
Lhe William D. h:bl j:37 g:59 t£:52 r:iL5 L9 L
5. Fred D. b:68 h:53 p:53 u:b9 y:59 58.4
6. Patricia D. h:53 j:55 n:i53 x:L9 v:53 52.6
7. Leonard E. ji62 g:57 v:i51 B:58 d:lkh 5L.L
8. Earl G. h:58 j:60 g:66 e:49 w:55 57.6
9. John H. h:60 j:72 p:68 u:70 n:51 6L.2
10. Morley H. b:70 h:70 j:67 p:66 u:b5 67.6
11. Baillie K. h:79 j:63 n:57 x:63 t:61 6L4.6
12. William K. h:52 3:5h p:h9 B:55 y:60 54.0
13. Dorothea K. h: 66 j:63 A:53 t:58 f£:60 60.0
14. Joan M. h:55 3F:ibl p:52 B:39 vik3 Lb.6
15. Robert I b:40 F:i4h p:30 B:39 38.3
16. Turray P. b:L7 j:52 pik3 w53 l:kh L7.8
17. John R. b:55 h:ib5l vi63 B:59 V:7l 59.8
15. Heather R. h:80 j:67 n:65 +:73 y:61 69.2
19. John R. b:53 h:59 pi62 1:60 k:63 59.4
20, Perry S. vi38 x:38 B:39 1:52 d:k5 LR.4
21. Charles 3. b:52 hib3 p:63 vi58 v:i71l 61.4
22. Mary-Jane V. h:7L  3:069 n:70 A:6L v:65 68.4
23. Mark Y. b:k9 h:58 pikb vi35 B:50 L7.6
2L, Michael B. h:iL9 p:h2 g:45 D:53 E:ihb6 F:i52 G:ihlh L7.3
25, John F. h:58 p:55 g:55 D:51 E:53 F:L9 G:L9 52.9
26. Ken F. hilb6 p:53 g:L8 D:57 E:L7 F:62 Gihi 51.0

27. Dennis M. H:ek3 I:41 J:63 K:50 L:53 M:51 N:60
P:57 {54 R:60 S:L9 T:43 52.0

28. Burnett R. H:51 I:54, J:L6 K:61 L:50 M:50 N:55
P:55 {:51 R:L8 S:63 T:55 53.3

29. David S. H:62 I:65 J:63 K:5L L:61 M:70 N:53
P:59 Q:65 R:54 S:55 7168 60.8

30. Henry U. H:59 1I:58 J:61 K:53 ©L:6L M:56 N:58
. P:58 (Q:52 R:60 S5:62 T:58 58.1

31. Jim W. H:66 TI:65 J:70 K:65 L:6L M:66 N:55
P:6L (Q:68 R:66 S:67 T:69 6541,

32. Valdine I. h:56 e:l7 U:53 V:L7 W:ih5 X:52 Y:50
Z:Ll.é L9.5
Mean of average Z-scores: 56.1

*Subjects may be identified by reference to Table XIXII.
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TABLE JGOVIII

Z-35CORES FOR THz CONTROL GROUP IN
SECOND YEAR UNIVIRS

ITY, APRIL, 1960

Name Subjects and Z-scores Ave.
1. Sharon B. h:57  J:52 =x:L2 C:158 G©:48 51.L
2. Bryan C. D62 J:34 p:i06l wib3 v:47 51l.4
3. Marilyn C. h:k7 j:65 n:50 C:52 y:i61 55.0
L. Avon H. h:59 j:53 A:53 C:61 vy:56 56.4
5. Hillaine J. h:50 Jj:bhl =x:42 Ci5L t:kb L6.6
6. Bruce L. b:65 j:51 pibh w7l t:60 62.2
7. Judith M. hi62 J:52 n:59 t:5L z:55 56.4
8. Catherine M. h:58 j:58 p:i55 n:b60 vy:56 57k
9. David M. b:52 h:LO0 p:i52 g:57 B:53 50.8
10. Frances R. h:52  j:59 n:6l =x:71 t:56 59.8
11. Bdward W. hihl Jeiblh gilk7 vi52 B:L8 Lb.4
12. John E. h:58 p:56 g:62 D:59 E:64 F:60 G:60 59.9

13. Gordon B. H:50 :59 J:59 K:36 L:56 M:52 N:51
P:53 Q:56 R:40 S:55 T:58 52.1

1L. James F. H:8 TI:63 J:51 K:34 L:36 M:50 N:18
Peh2 QL7 Rikbd S:illy T:55 Lhe5

15. Carolyn W. h:5L c:58 U:h? Vi57 W:i55 X:65 VYi5L
Z:i5lk 55.5
Mean of average Z-scores: 53.7

*Subjects may be identified by reference to Table XIXII.
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SCHOCL DISTRICT OF WINNIPEG NO. I
Superintendent's Department

The attached report was not prepared initially for
publication or wide circulation. It was substantially the
attempt of a school staff to prepare for its own satisfac-
tilon & record and an assessment of an experiment in which
many members had been involved. Because of its quality,
however, and its timeliness, it seems proper, with the
consent of the staff, to make it available for wider
scrutiny.

It would be unwise to draw final conclusions from
this single experience as to methods of educating very
bright students in their high school years. But it is from
carefully planned, carefully executed and carefully appraised
projects of this kind that progress will come. The opinions
and conclusions of all concerned will be of immediate value
in making city-wide plans for 19559-60. Thanks are due to

2

Mr. R. J. Cochrane and his staf

£ and to Dr. W. H. Lucow of
the Faculty of Hducation, University of Manitoba for a
o 2 j

valuable contribution to the educational program in Winnipeg.

G. T. MacDonell,
Assistant Superintendent.
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SECTIOK I

The Principal's Report

In recent times education has been taking a closer
look at the school's responsibility for the education of the
bright or gifted child. The general public and those engaged
in education have questioned whether or not the bright child
gets full value for the years spent in school. In some
quarters it has been suggested that the school even harms
the gifted child rather than develops or benefits him; that
he is held back, bored and even frustrated while waiting for
his slower classmates. It is claimed that the course of
studies offers little challenge to his superior ability; that
he has little opportunity to exhibit or develop initiative,
original thinking and creative effort when he takes his
schooling with a heterogeneous or rank and file class. This
type of thinking maintains that society is wasting, possibly
partially destroying much talent and ability that could
develop into leadership in the community and nation.

No doubt there is a kernel of truth in the statement
that a number of brighter students do not get as much from
their schooling as they should. However, it is an extrava-
gant and unfair criticism to make & sweeping condemnation of
the school's handling of bright children.

Leadership, whether it be in research or management of
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people requires many qualities besides intellectual super-
iority (if defined by & high I.4¢.). No transient or tem-
porary environment, no inclement educational climate will

do permanent damage to the development of potential leaders,
nor will it retard intellectual growth Tor more than & short
season. As great or even greater damage can result from a
"hot house™ environment for too long a season of early devel-

opment. Modern thought in education inclines to the theory

that more and more should be done for the children with the
resultant lessening of emphasis on what the child can and
should do for himself. Leadership and achievement are rooted
in the concuest of self and the surmounting of obstacles of
environment and situation.

An old and familiar story from the animal world
illustrates the point. In an 1ll advised attempt to make
entrance into life easier for the chicken a farmer cracked
an egg shell at the psychological moment thus relieving the

chicken of solving the problem of his environment and of

putting forth the energy reguired to reach the next stage of
his development. This chicken became the weakling of the
flock and never achieved normal maturity. History is full

of names of men and women who battled seemingly insurmount-

able obstacles to become leaders in letters, art and the
sciences. DBut will anyone deny that the poorest school

pportunity, even 1f it be but a minimum, for the
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bright child to slake his thirst for knowledge and to make hin
aware of other fountains that are bubbling over with opportun-
ities ready for his taking?

This argument is not to say that we should be satis-
fied with the poorest school situation or on the other hand

with even the best. Nevertheless, it is an over-simplifica-~

ct

tion to think that provision and arrangement of environment,
curriculum and teaching will solve the problem of developing
eaders. A host of variants and uncontrollable factors will

also have to be taken into account. Emotional make-up, family

background and home situation, the impact of outside influ-
ences, interest and motivation, to mention only a few, can

be aids or deterrents in the growth and development of the

individual, bright or dull.

The school and the general public must recognize the

D

very real existence of the many influences brought to bear
upon the children outside of the school. There is a great
deal of truth in one of the cliches of progressive education
i.e., "that the whole child goes to schoolt, Although the
school may accept the dictur that its main purpose is to pro-

mote and encourage the mental development of its students it

is also aware that Johnny's ideas about right and wrong, his

"

sense of values, his social concepts are being molded too,

not only by the school but by family, church and social

companions. If there is an overall consonance of development
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we can hopefully expect maximal achievement and if Johnny
happens to be a gifted child, then he should make an out-
standing contribution to society.

But is there something more that the school can do
to help the gifted student to approach full development of
his potentialities? @Many schools are seeking the answer
to this question through experiment and observation of the
results.

Several years ago, the Winnipeg School system organ-
ized a number of classes for gifted children in the elemen-
tary schools. A4 careful process of selection was used to
choose the pupils for these classes. Every effort was put
forth to be sure that members of the special classes were
well adjusted emotionally, socially, had a good home en-
vironment and possessed above average innate ability. The
teachers assigned to these classes took courses in handling
gifted children. The school board provided the necessary

additional materials and facilities for the schooling of these

children. As yet no formal report has been made on the
results of the experiment.

Some of these pupils are presently completing Jr.
High school. Shortly they will be knocking on the doors
of High School, looking for new worlds to conquer. Looking
ahead to that time, we at Kelvin have been doing some ex-

perimenting with the brighter high school students. In
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the school years 1955-1956 - 1956-1957 a Grade XI class each
yvear was formed of students who undertook four optional sub-
jects instead of the usual three. French, Chemistry, and
Physics were taken by all students with an additional option
of Latin or Biology. Latin proved the more popular by about
two to one (for Biology). IMembership in the class was by
application and selection was on the basis of academic per-
formance in Grade X. The school sent out a letter advising
the home of the plan, and the parent's signature on the
student's application form gave famiiy consent.

All thirty students of the first class gained accred-
ited standing (1955-1956). A member of this group won an
Isbister Scholarship.

The 1956-1957 class had thirty-nine members. Three
failed to obtain exempted standing; two of the four Isbister

cholarships won by Kelvin went to members of the special
5 J

[}

1

class. It is noteworthy that both classes had a high par-
ticipation rate in student program activities with little
apparent effect on their studies. There can be no claim to
scientific experiment. The results based on observation

were interesting and gratifying. By cutting time corners,

a little here and there, sixty-six (in the two classes)

young people handled quite comfortably the regular course and
a year's work in an additional subject. No time cut was

-

made for them in the four weekly periods allotted to study,
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incidental art, glee club, opera, student council and other
program activities. In only four cases during the two years
was it necessary to suggest reduction in extra activities to
students. lomework and home study time averaged two-and-a-
half hours per day of a five-day week. We did not consider
this excessive.

Incouraged by the success of the venture we decided to
broaden the scope of the experiment. For two years bright
students had undertaken an augmented program. For the 1957-
1958 school year, Grade X students were permitted to apply
for either an augmented course or an enriched course.

The augmented course, as in the two previous years
consisted of the compulsory subjects, three optional subjects,
¥rench, Chemistry, Physics and a choice of Latin or Biology
as the fourth option.

The enriched course consisted of the compulsory sub-
jects and three optional subjects, French, Chemistry, and
Physics.

Selection of students was based as before on academic
achievenment in the grade. Thirty-two students were chosen
for the augmented course, thirty-eight for the enriched.

The range of academic averages in the former was 75.5% to
9L.7%, in the latter 78.2% to 9L.4% general average for
the year. These 1957-1958 classesvhad two different groups

of teachers. The teachers of this class held several meet-



- 112 -

ings to discuss how enrichment was to be carried out. It

was agreed that each teacher should provide enrichment in

the subject when and as the teacher saw fit; no attempt

would be made to hurry through course content but the class
pace would determine to what extent the scope of the course
could be extended. Teachers kept an account of the enrich-
ment attempted. The Winnipeg School Board provided additional
materials and books requested by the teachers.

Ais stated above the classes were formed on the basis
of voluntary application for the course and academic achieve-
ment in Grade A. However, we decided that it would be inter-
esting and instructive to obtain information about the
students! family background, soclo-economic status, job ex-
perience and participation in extra-curricular activities.

To this end, the guidance counsellors interviewed all students.
¥uch of the information gleaned from these interviews served
to confirm our contention that influences and climate out-
side the school play a large part in success at school. The
young men aind women of the two special classes have recelved
from their parents and homes an inheritance of good natural
ability, attitudes and habits of industry and enthusiasm,
respect for direction and guidance. The seventy families
represented are all economically middle class, about 70%

could see their children through university without any



- 113 -

great sacrifice by the parents, 20% might be said to be well
off, and 10% would have to make considerable sacrifice to
pay for university education of their children. Eighty per
cent of the families include two or three children. In only

20% of the homes are both parents working and among them

very few mothers are employed full time. Two sets of parents

have legal separations. In two cases the mothers are widowed.

Sixty-four per cent of the parents hold professional, mana-

o~

gerial or administrative positions. 5Student information in-
dicated that L43% of the parents have university degrees, and
another L42% have at lsast high school education with additional
training in nursing, commercial courses and partial university
standing. It is no surprise therefore that the children of
such homes should be ambitious for success in getting a good
formal education; they have the home background and training
to encourage them in their endeavour. These students engaged
in a variety of extra-curricular activities both in school
and out; in school they gave leadership and support through
their zestful participation; outside of school we find them
as leaders in church, synagogue and youth groups. HNot more
than 25% indicated job experience at any time, with only
18% doing part time work during Grade XI.

If one sought to define education in a short sentence
possibly the most fitting definition is found in the New
Testament statement concerning Jesus - that He,

"increased in wisdom and stature, and in
favour with God and man'.
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It would be folly to attempt to measure in completely ob-
jective terms the growth and development of our students in
those four-fold respects. lnere measuring instruments
exist e.g. school marks, we may examine the results. How-
ever, the estimate of success or failure of the undertaking
must rest upon the prevonderance of evidence, for either
decision, through the subjective and personal judgments ex-
pressed by both students and teachers engaged in the ex-
periment. The broad participation of these classes in the
student program, literary, athietic, musical and social ac-
tivities as well as their active interest in church and
humanitarian organizations outside of school, indicate con-
siderable growth in understanding of God and their fellow

man and a healthy physical development. If student appraisal

0]

should be considered a more valid measurement of their gain
or loss, the opportunity was given them to answer a ques-
tionnaire evaluation form. The class taking the enriched
course wanted a chance to express themselves more fully in
an open session with the principal. The students had been
told that their evaluation could afford helpful guidance in
making plans for future classes like theirs. I was impressed
with the sincerity, frankness and intelligence of student
contributions to the discussion which we had.

Rapport between students and staff members was ex-

cellent. DBoth classes refused the privilege of submitting
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ananymous evaluation forms and thelr replies were by no means
a stamp of approval of all aspects of the experiment. The
staff had agreed that enrichment should not consist of forg-
ing ahead into the next year's work but additional study
should be on a horizontal pléne. The students in their
appraisal were quick to note that certain subjects such as
English and History lend themselves more readily to this

form of extension, whereas Mathémafics and the Scilences offer
a more limited scope in this respect. Therefore, there was
general agreement among the students that greater effort in
slanning should be made to extend enrichment in the latter
subjects. Some students wanted enrichment to be on an in-
dividual basis entirely, with freedom to choose particular
subjects for additional study. The boy scientists and
mathematicians were particularly vocal on this topic. They
argued at length against the philosophy of broader general
education at the high school level and more specialized

study at the university stage. A sound recommendation for
instituting a science club came from these same people.

This conference also suggested that students be permitted to
plan and institute, with teacher approval, projects of their
own choice. A great majority of the students placed as their
most important benefit the stimulating experience of being
with eager and alert classmates. Several pupils of the

augmented course class guite rightly claimed that their
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subjects were enriched too through penetrating cuestions by
students and teachers which led to explorations and discuss-
ions beyond the ordinary limits of the course.

On the other hand a small number felt that the course
was too heavy, or that they could not participate freely in
extra-curricular activities without jeopardizing their schol-
astic standing. Of seventy boys and girls taking either of
the courses, sixty-two stated without qualification that they
enjoyed the year and would advise students like themselves
to undertake the program. OFf the remaining eight who did not
enjoy the experience, or exvressed partial enjoyment, five
would advise students like themselves to take a standard
course. A number of students were pleased to have an extra
year in Latin feeling that it broadened their horizon, in-
creased their English vocabulary and in one instance suggested
tnat the Latin discipline would be helpful i» his approach
to the science discipline in university.

Other interesting comments appearing in the evaluation
froms include the argument that the avgmented course offered
a better balance between the humanities and the sciences,
that the additional subject offered a broader choice on
entering the university and o wider scope in the selection

of an occupation. People from the enriched course found that

£

b}

they had received a valuable training in doing reference and

research work both in the school and other libraries.
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Forced to work more on thelr own, they had broadened their
knowledge, increased their maturity and understanding in
many directionse.

There is always the possibility in experiments of this
kind, that we, on the teaching side, might get carried away
with the willingness and ability of the students under our
care; therefore, we must 2lways be on guard against over-

loading. As we have noted above, slightly over ten per cent

-

of the pupils found the course too difficult in some respects.

-

During the year we took a spot check by asking students to
keep a home study chart and found the average homework time
to be 10~12 hours per week. This load cid not seem excessive.

Details of enrichment provided in the various subjects
are set forth in teacher comments anvended to this report.
The teachers of both the augmented and enriched courses found
the experiment interesting and stimulating and in most cases
have spoken for themselves in their submissions.

On the basis of student and teacher evaluation and
my own observation we may say that the experiment with the
brighter students has been most interesting and instructive.

The seventy students involved were asked about their
plans for the future; sixty-eight were looking forward to
university or Grade XII, one boy intended to go directly into
banking and one girl to business college. The boy for bank-

ing won an Isbister Scholarship and is now enrolled in
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university; the girl returned to her counsellor before school
closing to say that she intended to register in Fine Airts.
A complete follow-up study has not been possible as vet so we
do not know if a1l the others carried out their plans.

This intention to go on to further study, exploring,
seeking the Truth is to me the greatest measure of success.

In the natural course of events a large number of these more

able students would proceed to university, but if the school
by its efforts, nurture and guidance has influenced any to
go on, who otherwise would have stopped their formal educa-
tion at the end of Grade XI, I believe we have fulfilled to
some extent the major role of education, i.e., to create in
our youth a strong desire for more knowledge and greater
wisdom.

Who can say how many leaders in their chosen field
will come from this group? Many already have demonstrated
leadership potentiality. 'They are greatly blessed - all
have good ability, their early years have given them the
kind of home security and sound training so necessarv to
future success and the school has aided and encouraged their
development and put them on the first rung of the ladder
upward. Many have shown a sense of responsibility and now
as young adults their ability to assume the increasing re-
sponsibilities of adult life will measure their ability to

become true lesaders.



- 119 -

Whether thelr destiny be mainly leader or follower
we are confident in predicting that these young people will

make a solid and worthwhile contribution to the community.

R. J. Cochrane.
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Section II

Staff Assessment

The grade eleven enriched course seened to me to be
a worthwhile experiment which I should like to consider for
another year. We did cover a good deal of extra material
in English (as shown in my separate listing) from which I
believe the class benefited.

However, I do know that this group needed a great
deal more drill on basic writing fundamentals than I or
previous teachers have given them, that only a handful.
were above average in XEnglish, and that in most cases
mathematical and scientific abilities appeared to be con-
siderably in advance of language skills.

M. J. Thomson.

GRADE ELEVEN ENGLISH "ENRICHMENT®

Room XI-27 1957-58

I. Written Work

(a) Original limericks
(b) Original dramatic monologues (prose and verse)
(¢c) Education week essays (for Provincial contest)

II. Oral Work
(a) Series of debates on topics of current interest.

a
(b) BSeries of panel discussions on topics on
current interest.

ITT. Good Reading

Use of pocket book Good Reading as a "jumping off
place® into various types of reading, pocket books available,
suggestions for research source material. Invaluable book
lists are included herein. Teacher gave two "lectures™ on
use of the book.

IV. Additional Texts and Literature
(a) Argosy to Adventure (Prescribed text)
3 extra essays

2 extra stories
2 extra poems
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(b) Pocket Book of Short Stories 5 extra stories
(c) Focket Book of Verse 16 extra poems
V. Recordings
Foetry readings --- 2 periods: 2. Frost, T. 3.
Eliot, Ogden HNash,

W. H. Auden, Dylan
Thomas, etc.

VI. Modern Plays

(a) Journey's End --- Sherriff
(b) Hay Fever --- Noel Coward

M. J. Thomson

ENRICHED CLASS

B
-

CHEMISTRY R

This class was given a great deal of extra work,
particularly in the realm of practical chemistry. They
seemed to enjoy the extra work and a good many of the
students spent additional time after school, finishing
up extra work. I made a stipulation that this work was
not to be considered compulsory, yet evervone in the class
co~operated.

The additional theoretical work added interest to
the class as well as stimulating the teacher. (less marks
were exceptlonally good, both during the vear and in the
June departmental examinations.

The great lack, in a class of this type, is time,
practical periods were all too short.

I think the classes were well worth while, and were
reasonably successful for a first attempt.

J. Dickison.

=

ASSESSKNENT OF ROCH 27 IN PHYSICS RE: ENRICHMTNT

Amount of Enrichment

The lines of Enrichment contemplated and attempted

were:
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1. Additional de* iled information all along the

course --- attempted additional problems in text since
problems were graded.
2 Additional practical work --- only one extra

one was done.
3. Student participation in teaching activities
--- some half dozen periods were spent this way, e.g.

Fred Dampier --- The Upper Atmosphere in Relation to
Lir Pressure.

Bob Machacek =--- The Upper Atmosphere in Relation to
Aurora Borealis.

Jim Wells =--- Gasoline fngines
Charles Smithen --- Refrigeration

L. Discussions in class --- most time-consuming as
the students were keen and had much to ask and suggest.

Verbal Lstimate

A worthwhile project.

The greatest benefit is in that like abilities are
groupea together.

Tn the vear's work the class did not move any faster
than Room 32 in covering their work, but, whereas Room 32 was
mute, Room 27 was inquisitive. Room 32 accepted, Room 27
questioned, were other ways of solving problems acceptable?
There were deeper explanations, not just application of :
formulas.

Susgestions for Future
s Yo

Besides above:
Class Projects
Small group and individual activities
Contests and exhibits
Science Club

Very interesting and stimulating class to teach.
FPleasure to have them!

5. Shewchuk
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REPORT ON

LCHED PROGRRAN: ROOM {I-27 MATHEMATICS

The Amount and Nature of the Znrichment

The amount of the enrichment depended on the needs,
abilities and interests of the individual student. It was
noted that the high average mark which permitted a student
to take the enriched course did not necessarily indicate
outstanding ability or svecial interest in mathematics.
Considerable variation was noted early in the year. However,
to compensate for this variation, all members of the class
(with one exception) had the desire to do well, to maintain
& respectable standing in mathematics even when the chief
interest of the student lay in other subject fields.

Several students, all delightful persons to work with,
had neither outstanding ability nor keen interest in mathe-
matics in comparison with other members of the class. Never-
theless, they did creditable work during the year. Others
delighted in exploring beyond the confines of the course.

An outstanding example of this: One student turned in reports
on his gleanings in the fields of trigonometry, calculus,
vector analysis, factorial notation, binomial theorem, and

the slide rule. Another delved into combinations and per-
mutations and the laws of chance and probability, with their
application to cards, dice and gambling, in addition to re-
porting on the use and operation of the slide rule.

Nineteen students submitted revorts based on inten-
sive study of tovics directly on the course. These reports,
from twelve to twenty pages in length, described fully the
methods used to deal with stated aspects of the course. A
list of topics from which the student could choose is
appended. Iost of these reports were complete as to detail,
and several were exceptionally well planned. Following a
brief group discussion, the student was on his own in the
preparation of the report.

Thirteen students made a practical study of the slide
rule and its uses. One or two had some previous knowledge
of the rule, and these assisted others to interpret the
instructions provided. This was a very popular study,
limited by the fact that there were insufficient rules to
supply each student, and that there were too few reference
books for those who wished to proceed further than the
limited instruction given in the pamphlet supovlied with the
rule. Ixcellent reports were presented, outlining methods
used and types of problems that were solved during the study.



inriched Frogram --- Mathematics (continued)

Three students presented interesting reports on a
study of optical (geometric) illusions, complete with ill-
ustrations and comment. One report was outstanding.

One girl prepared a report on mathematical curiosities
in which she discussed several problems which had interested
her, selected from a reference book.

In the regular class veriods opportunity occurred from
time to time to present interesting information or to solve
unusual problems. The method used to calculate the date of
Easter in any year was of interest prior to the EFaster holi-
days. Some students checked the date of Haster 1958 by the
methods just to be sure that there was no mistake in the
calendar!

Many of the students found time to browse in lMathe-
matics for the Million by Hogben, and Through the Mathescope
by Ogilvy. Iore copies of these and other books could bo
used to advantage, although not all students enjoy reading
of this type.

It might seem at first thought that a class such as
LI-27 should be able to complete the prescribed course at
a much faster pace that would be possible for an unselected
group. This does not seem to be the case. The interests
of the students lead them to discuss each aspect of the
course more fully, to ask questions concerning alternative
methods or proofs, and to pose related problems not on the
course, and which would not occur to the minds of students
in an ordinary class. Control must be exercised in order
o prevent the discussion from wandering too far afield,
which would result in a failure to reach the conclusion of
the topic of the lesson.

Considerable latitude was permitted in the doing of
assigned work from the texts. Where the ability of the stu-
dent to cope with the easier parts of the assignment had
been demonstrated, he was permitted to advance guickly to
the more difficult exercises, omitting many of the easier
ones.

Students
matics not of g
assistance or g

who made enquiry about branches of mathe-
eneral class interest were given individusl
guidance outside the regular class time.

2
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Inriched Program --- Mathematics (continued)

General Evaluation of the Course: Subjective

Although the class was not organized on the basis of
interest and ability in mathematics alone, all students
gained much more insight into the meaning and value of the
subject than is possible in & regular class. The associa-
tion of students whose ilnterests lie in other directions
with those who are keenly interested in mathematics proved
a chnallenge to do good work. The students in a selected
group such as XI-27 are freed from the boring necessity of
having to listen to a repetition of the instruction which
they had received in an earlier grade, because all members
of their class are reasonably familiar with the subject-
matter of Grade L. If the establishment of classes taking
an enriched course becomes a permanent feature of the High
3chool it should be possible to acguire a suitable mathe-
matical library, and equipment which would add greatly to
the interest of the subject.

(Room 27 Enriched XI)

A - On the Material of the Course:

L.O 1. The sclution of Zouations found in the Text.

Instructions and examples covering all types and
methods. Individual or group.

LO 2. The Study of Fraetions.

a) Their simplification and combination.

(b) The elimination of fractions from equations,
including examples of each type found in the
text.

(c) Some examples of greater difficulty. (In-

dividual or group).

20 3. A Study of TFactoring - An Outline - with simpler
and more difficult examples of each type (all
types to be treated fully). Individual or grouD.

LO Le A Study of the Circle in Plane Geometry - Includ-




Topics for Reports —---~ Enriched X{I-27 (continued)

ing the solution of typicel problems. (In the
case of each problem list the authorities used
in its solution); (avoid too frequent duplica-
tion of authorities used). Individual or group.

he authorities,
ng %ne use of the
ouy

20 5. 4 Study of Similar Triangles - T
and typical examples illustrating
authorities. (Individual or gro

6. Any Other Problem - comparable with the fore-
going - the choice to be approved by Mr. Gresham
before starting the work. Tndividual or ETroupe.

B - Extra-Curricular Froblems:

l. Iy Study of the Slide Rule and its Uses - a
report. Individual or group.

2. A series of unusual problems and my solutions.
Individual or group.

3. Iy Impressions upon examing various geometrical
illusions. (Individual)

Lo An interesting mathematical study. (From Hogben -
or other stated source). Several minor studies
may be reported. Individual or group.

5. A report on some mathematical studies I have
made during this school year. (Extra-curricular)
Individual.

6. An approved topic of the student's choice. In-
dividual or Group.

RULES:

l. Topics should be turned in as completed.

2. Hajor topics may be vrepared by groups of students
- not Aceedlnr FOUR students to a group. In
cases of group studies - each student must prepare
the report on one or more sections of the study.
The oartv of the report prepared by each student
nust be signed, In the case of reports on curr-
icular topics each student must provide an example
problem or an illustration for each nart of the
report.
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Topics for Reports --- Enriched {I-27 (continued)

5. The final date for turning in completed reports
will be Mav 30th.

L. Topics are to be selected before the completion
of the course in Mathematics - and the groups or
individuals to be named.

We. J. Gresham.

REPORT ON ENRICHED CQURSE IN HISTORY 1957-58

Enrichment in this Canadian History course consisted of:

(a) required reading from sources more advanced than
the usual high school texts, by individual choice
from a fairly extensive list, mostly in our
Kelvin library. One or more advanced source was
required for each of three essay assignments.

(b) a major essay assignment, topics being chosen
mainly from a suggested list including recent or
current Canadian problems and standard topics on
the course. Topics were chosen individually.
Research was conducted independently, with
suggested sources where necessary. This project
was assigned in mid-January and collected at the
end of March. Topics were inter-related in most
cases and there were one or two sessions where
groups of students compared their findings. A
high standard of style and form was required,
including, for example, bibliogranhy and foot-
note form.

(c) a primary research project --- This was lighter,
intended to draw attention to the difference
between primary and secondary sources. Students
went to original documents, museums, early cem-
eteries, etc. or interviewed witnesses or par-
ticipants in events such as the Winnipeg Strike
of 1919.

(d) a critical thinking project --- One period was
spent in presenting characteristics of good
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Revort on Znriched Course in History 1957-5& (continued)

thinking, and then & questionable generslization
("yars never settle anything; the settlement is

made at the conference that follows') was given,
and an independent written comment was reguired.

Two other things might be considered enrichment. ZIach stu-
dent was supplied with the three authorized texts in history
for the year, and a classroom collection provided extra ma-
terial. There was more than the usual amount of questioning
by students and discussion on most topics all year.

Ly method was generally to indicate sources in the texts for
routine reading for ell topics, to have very little reading
in class, to spend most of the time on what might be called

lecturing and discussion. I gave relatively few period tests
after finding thet material was grasped reasonably well, and
I did not check notebooks. ‘Wwhen the class was burdened with

reading for essayvs, [ provided in class most of the material

they were expected to know. Between essays they were expec-

ted to read more of it for themselives.

They were asked for a written evaluation at the end of the

course, and their opinions are indicated below:

1. The purpose of studying history is to illuminate the
present. Has this purpose been achileved, so far as you
are concerned?

Yes --- 30 Sometimes —-=-- 2 No === 1

2. What aspect or section of the course has been most in-
teresting to you?

Answers ranged from beginning to end of course, with
emphasis on the major research assignment (lO), re-
cent and current events, especially politics and
elections (12).

3. Which of the forms of enrichment do you think should be
continued?

(a) Advanced reading? Yes --- 23

(b) Major assignment with self-directed research?
Yes === 31 One student suggested it be smaller
and oftener. Three did not like The high degree
of formality. One suggested the topics be more
closely related to exam.
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feport on Enriched Course in History 1957-58 (continued)

(c) Primary Research Project? Yes --- 24
Pour doubted that its value was worth the work.
seven would have liked more of this kind of thine

o °

(d) Critical Thinking Pro
Sixteen thought it s

o
.

Jject Yes === 23
hould be emphasized more.

L. what other forms of enrichment would you have liked to see
as well or instead?

Answers included debates (14), panels (5), talks by
students (6), mock parliament (3), guest speakers (3,
more discussion of Canadian government, current
politics, and world affairs not limited to Canada (7)
Tfilms (35, visits to other classes for special pro-
grams, tours to historic sites etc. e.g. Ross House,
Seven Oaks, City Council meeting, legislature session
dramatic presentations if well done 3), more depth
on some topics, more review before exams, more map
work, more on Manitoba, more advanced reading, more
interpretations of current news.

b

b

5. Have you read two or more texts for most of the topics
studied during the year?

Yes ww= 77 Sometimes ~-~ 13 NO === 1L

Several skimmed all and read only the best one. One read
outside more advanced sources.

6. Do you feel that the history course has required an un-
fair proportion of your time?

-

Yes === 3 Sometimes --- 3 No === 23

Some comments: At extremes, too much or too little,
Teachers should get together,
Just the right weight (4),
Could be increased, =.g. the why and where-
fore (2),
Took more time than any other, but others
didn't seem to warrant equal time (20)
Took -about 75% of study time
Took, with Literature, 75-80% (2) of study
time.

H
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Report on Enriched Course in History 1957-58(continued)

During 23 month assignment I spent all
saturday almost every week at the Library.
Didn't enjoy so much of it, but apprec-
iated the extra knowledge.

Two mentioned that it sometimes cut into
extra-curricular time. One said other
subjects suffered a little.

The course in program of studies is too
long, hence ¥"cram and forget®,

7. Comments at large:

The lecturing all period and only stopping for discussion
was very good. Assignment would be better spread over a
longer span. Too heavy at times. Iore should be done as
a class e.g. lecturing, debates, panels. Rule against
two assignments at once was not adhered to.

Iy own observation leads me to believe that students
find a class such as this mutually stimulating. They did
not have to be driven. They went to the public libraries
and the provincial and newspaper libraries, and wrote away
for documents and materials, and generally went about their
special studies with an indevendence and zeal that was most
commendable. It was necessary to put a maximum page limit
of fifteen pages on their major assignments where they com-
plained that ten pages would not be enough. I plan to have
these bound.

The methods of enrichment tried here were not all
original with this class. My history class of '56-157
(XI-31) was of similar calibre, and they got some of it
without asking for it. On the basis of these two years, I
believe that the scheme is worthwhile, the methods tried
seem 0 have worked out reasonably well, and some of the
suggestions offered by students seem worth a try.

If the amount of enrichment in the other subjects were
increased, it would: likely be necessary to reduce the weight
of history assignments somewhat.

The whole experience has been fascinating and stimu-
lating to me, and I would be delighted to have another year
with a similar class.

e

H. H. Gueste



I. Considerable use was made of three publications:
- . N
(a) Le Francais & la Page.
(b) Le Devoir
(c) Readers! Digest (French edition)

This is a student publication offering relatively little
difficulty. Copies were distributed as they arrived (every
second month), one copy to two students. it first they were
read in class. Later, however, students read them at home,
then related in class what they had read - usually in French.

LE DEVOIR

The best students were given the entire paper, while others
were given selected articles. These were read sometimes at
home, sometimes in class, and an account was given usually
in IEnglish. This was sometimes oral,. sometimes written.
Articles of general interest were sometimes written on the
blackboard, so that the entire class could read and discuss
them.

READERS' DIGEST (French Edition)

This magazine was used in the same way as Le Devoir. I
secured copies of past issues from a second-nand store.
Jokes, as a rule called for considerable discussion and
explanation.

II. Use was also made of several books for supplementary
reading:

(1) Renard et Ses Confreres ) Dent's Fodern
(2) Renard & la Cour du Roi Language
(3) Les Lunettes du Lion ) Series
%(4) Histoire de la France
#(5) Notre Pays
*These are history texts used in many schools in France.

ITI. Oral accounts in French were made of stories that the
entire class had read - e.g. stories from the text.



(Continued)

IV. Some dramatization was done. Sometimes a story from the
text was read; occasionally students composed original
material.

V. Students were encouraged to speak only French in the
classroom, to listen to French programmes on television
and radio. This is done, of course, with every French
class, and cannot therefore be considered part of a
programme of enrichment.

SVALUATTON

Because there was considerable range both in interest and
ability, results would vary. 4 few students with average
or low average ability in French tended to avoid anything
not directly connected with the course laid down for all
Grade XI classes. Other students however, showed consid-
erable interest in attempting something new and certainly
gained in proficiency. On the whole I should Jjudge that
the programme of enrichment in French resulted in an in-
creased interest in the language and in the people who
speak it. Some students, doing considerable extra work,
increased greatly their ability to read French and to
understand conversational French. Others, doing less,
gained less. There was not so much progress in ability
to speak French as I had hoped, because of the size of
the class.

Elizabeth F. Redmond.



SECTION IIT
STUDSENT A5SESSIENT

mnriched Room {I-27

Thirty-eight returned.

Thirty-one enjoyed it.

seven did not or qualified their answer to partial enjoyment.
Five of these would advise students like themselves to take
a standard course. Two of these would advise students like
themselves to take an enriched course.

Others --- "Jould you make same decision again?®

four - augmented

Five - standard

Challenge: Too great --- 4 Too little --- 13
Just right or divided as to subjects
-—— 20

"Did you feel you could participate freely in
extra-curricular program without Jjeopardizing
your scholastic standing?®

Yes w== 25 No === 13

Generally agreed that the most enjoyable and valuable en-
richment was in ZEnglish and History, the two subjects which
lend themselves to it most readily.

Homework: Range =--- 5-1§ Average --- 12-1)

Benefits --- Training in reference and research work, working
more on their own, accuaintance with reference dept. of
libraries, challenge of being with a good class, broader
knowledge of some subjects, varticularly a deeper insight into
poetry and literature, greater skill in writing essays, a
greater maturity, learned to use sources other than pres-—
cribed texts.

Quite & number stated that they
trouble with it and, in some ca
maintain the class pace.
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Augmented Room XI-23
Thirty-two returned.

Thirty-one enjoyed course and would advise other persons
like themselves to take the Augmented Course.

One did not enjoy course and would advise others to choose
the Enriched Course. Reason: "Would like to get into a
good class without the extra subject'.

Two said they felt they could not participate freely in
xtra-curricular activities without jeopardizing their
scholastic standing.

Extra subject offered a wider selection on entering univer-
sity, a wider scope in vocations, a better balance between
the humanities (Latin, French and the Sciences).

Hany were pleased to have an extra year in Latin; if they
had chosen & regular course, French would have bsen their
language selection. Several mentioned that the Latin dis-
cipline would be helpful in his approach to the Science
discipline in university.

Many felt that the pace set by the class, in spite of the
extra subject, afforded time and opportunity for enrichment
as well.

Unanimous approval of the course. Liked it because of its
challenge. It meant hard work and most felt that students
who have reasonably high intelligence also have a responsi-
bility to work hard.

Those who admitted to a subject weaker than their other
subjects for the most part Felt they maintained class pace

in this subject overcoming the handicap in several cases with
additional home study.

Most felt the challenge about right, difficult but not
beyond their powers.

Homework and home study --- Range 5 - 17
Average 10 - 12 hours per week.
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Room XI-27 Discussion Period June 9, 1958

Appraising EZnriched Course Ideas and Classes
<D

Much more enrichment in History and English than in others.

Some subjects enrichment was only extra exercises, class
could have moved faster e.g. Physics (R. J. C.: Enrichment
was in fuller discussion throughout). Too much basic drill.

inrichment should be individual, not so much in class block.
(5. Bland). Could have been much more enrichment in Chem-

1 T

istry and Physics i.e. More in total.

Would like to try self-organized experiments in Science
(Re Jo Co =—= Science Club?). Considerable interest in
class. D. Swan. :

Disappointed in quantity of enrichment in Chemistry and
FPhysics. (R. J. C. ~-= can uneven enrichment be avoided in
next year's course?) Why not? (H. Book)

Mathematics enrichment was specified. Chemistry enrichment
was not identified. Prefers this. (M. Hollenberg)

Total load could be increased, so long as not two big
assignments at same time. Seemed excessive this vear just
before exams --- Should ease up three weeks before examina-
tion.

Will extra quantity affect retention? (M. Hollenberg)

Selection more on X marks than ability; maybe some doubts.
(B. Klein)

Why not from first of year have a minimum outline, with extra
topics distinguished. (D. Swan)

Class associates were stimulating.

Should try to introduce university approach and methods
some extent.

o]
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n}

e TT) AN ATICIATNTET OT QS
INRICHED AND AUGHMENTED CLASSES

SUULLHY aFFRALbAL FURI

CLASS: NAME:

It will be of great value to Kelvin School in future planning
if you will answer the questions below. Flease give each
question careful thought and then answer frankly and fully.
If the question is not applicable to your class, please omit
thne question.

1. Did you enjoy this special course?

2. What benefits do you think you received from it?

3. Looking back over the past year, would you make the

same decision again?

L. On the basis of your experience, would you advise a

person like yourself to take:

(a) a standard course « « o o o of )

(b) an augmented course « « . « of )
6-

(c) an enriched course .« « « o of )

Give reasons for your opinion

. 5. Was the challenge in this course too great, or too

little?

6. Did you find the homework load excessive?

7. Please estimate the average hours spent per week on

homework

8. Do you consider that you have a weak subject?
(a) If so, please name it « o« « « o
(b) Did it give you trouble?. . . &

(continued)
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BNR lCF_:D AND AUGH H
STUDENT APPRATSAL
(2)

(c) Could you maintain class pace in
this subject? « ¢ « « « « o o &

(d) Did you feel that the class pace hindered your
grasp of the subject? « . . &

9. Did you feel that you could participate freely in extra-
curricular programme without Jjeopardizing your scholastic

standing?

ENRICHMENT

l.

Re

Do you feel that enrichment in the various subjects was
worth the effort?

Did you prefer elrlchment projects (check in order of
choice 1, 2, 3)

(a) for the class as a whole? ( )

(b) for small groups? ( )

(¢) for individuals? ( )

Do you think that the amount of enrichment was too
much ( ) or too little? (

After each of the following subjects, suggest which
area of enrichment you, personally, found most valuable.

EngliSh ° ° o ° ° ° ° ° L4

Social Studies .« o o o

Mathematics « o o o o o o

French + ¢ ¢ ¢ o o o o o

Physics « o o o o o o o o

Chemistry « « o o « o o &

In your specified "valuable enrichment® list, above,
underline the particular piece of enrichment which was
most enjoyable to you.

Double underline the enrichment which you think was

probably most valuable to you personally (though not
necessarily most enjoyable).
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S&ECTION TV

COUNSELLORS® REPO

Parents Working

Both
One

Size Pamilies

One child

Two children
Three children
Four children
More

e

Estimated Financial ©osition

well Off
Middle
Marginal

Student Work Experience

Job during Grade X
Past Only

Parents' Position

Professional
Managerial, Proprietor
Skilled Labour

Admin. Supervisory
Salesman

Worker

Writer

Teacher

Office Worker
Housewife

Parents' Education

University

High School Grad.
High School

Less

ENRTCHED

AUGMENTED TOTALS

\USAVS
NGO~

5 (15%)
R7

WO

ft

WO DWW O O

-t

18

b

L

W
OO o

15
49

(20%)

(51%)

(18%)

6L% in
Profess-
ional kgr.
Admin. 23%
in Pro-
fessional
28% in
Mgrtl.
Proprie~
torial

£5% with
H.S. or
better

lpB;o Uni-
versity
2% HeS.
& plus



- 139 -

Augmented Course XI - 23 Boys

Fifteen boys.

Fifteen plan university or Grade XII.

Teacher, controller, lawyer, chartered accountant, real
estate manager, manufacturer's agent, heating engineer,
personnel manager, hydro, supervisor, manager, auto.
accessory chain, president, paint company, aercnautical
inspector.

SMPLOYMENT:  Past Only  Present

8 p
BLTRA-CURRICULAR ACTIVITIES:
Sports, opera, orchestra, yearbook, scouts, YIHA, cadets,
photography, Ltcetera, U.N. Club, stamp collecting, rifle
league, model railway buillder, chess, church youth clubs,
building cars, model aircraft.
PAREBENTS WURKING: One Both

13 2

FINANCIAL POSITION: Well OFF lfiddle Marginal

2 13

SIBLINGS: Only Child Two Three Four

2 10 3

Augmented Course XI - 23 Girls

Seventeen girls.

Sixteen planned to go to Grade XII or First Year University.
One planned to go to Business College.
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FATHER'S OCCUFATION:

Carpenter, high school teacher, retired, opersonnel manager,

office manager, minister, mine worker, doctor, manufacturers’
agent, fireman, radio repairman.

{OTHER'YS CCCUPATION:
Teacher (widow), secretary, P. 0. clerk.
BLTRA-CURRICULAR ACTIVITIES:

None, orchestra, planist for opera, yearbook editor, tennis
champ., committee work, stamp club, library club, 5. 5.

Leacuei, Young LOODIGSY swimming, ued Cross, I.S.C.F.,
J

Guides, Man. Schools Orchestra, athletics and inter-high
teams, dramatics.

One Both Retired

13 3 1
FINANCIAL POSITION: Well Off  Middle Marginal
3 10 L
SIBLINGS: Only Child Two Three Four
1 9 4 3
STUDENT Past Only Present
1 1

One broken home.

fnriched Course Room XI-27 Girls

Nine girls.
Hine planned university or Grade YXII.
FATHER'S OCCUPRPATION:

School principal, manager in business, accountant, doctor,
sales manager, salesman, uecretafy~troasure;,

FOTHEZR'S OCCUPATION:

Clerking, secretary, teacher.



Operas, majorettes, typist for school paper, newspaper,
year book, inter-room sports, B'nai B'rith, Young Peoples,
Job's Daug ochters, orchestra, art, library.

PARBNTS WORKING: One Both

1 3

1

FINANCIAL POSITION: Well Off Middle HMarzinal

&
H
m

2 2
SIBLINGS: Only Child Two Three Four

2 5 1 1

[': DNone except baby sitting.

nriched Course XI-27 Bovs

Twenty-nine boys.

Twenty-eight plan University, one - Military College,
one - bdnklng

FATHER'S OCCUPATIO

Bus. manager, doctor, writer, yard foreman, drugg 1st, surgeon,
pharmacist, lawyer, bqnx manager, proprietor of wholesale
confectionery, rust research SCl“HLLSt, Cedey, G.0.C. Prairie
Command, manager smaton's Mail Order, pres. real estate co.,
placement orficer, Indian Affairs, school principal, Lurrler,
foreman, shipping dept., suditor with Dominion Uovernment.

MOTHER'Z OCCUPATION:

Stenographer, social worker, doctor, secretary, H.B.C.
clerking part-time, worker 1n candy factory part-time, teacher.

STUDENT PLOYEENT :  Past Onlvy Present

16 L

E{TRA-CURRICULAR ACTIVITIES:

Youth clubs, synagogue, spor
curling, skiing, cadets, rad

hotography, writing stories,

TS, ¥
io’ and electronics, year book,
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U.N. club, Hebrew classes, orchestra, Manitoba Schools
Orchestra, opera. Y.M.C.A., Scouts, church clubs, Y.M.H.4.

PARENTS JORKING: One Both

23 6

FINANCIAL POSITION: Well Off liiddle  Marginal

8 19 2

SIBLING: Only Child Two Three Four Five

3 12 12 2




SUGGESTED TEXTS & MATERIALS FOR
SPECIAL ENRICHED COURSES

MATHEMATICS:

(1) "The Mathematics Student Journal® (American Funds)

20 copies at $.20 ea. per copy per }
year (Issued Oct., Dec., Feb., & April)  § 4.00

Order from: National Council of Teachers of Maths.
1201 Sixteenth S5t., N. W.
Washington 6, D. C., U. 3. A.

(2) "How to Study Mathematics¥ - Henry Swain « 50
(to be ordered from same source as above)

(3) "Geometry Growing” - W. R. Raresom .75

(4) “Byroads of Algebra” - Margaret Joseph « 40

(5) "31ide Rule Data Guide® - Student Marketing
Institute, 375 Fifth Ave., New York 16, N. Y.
(order 6) at $.69 ea. Lholl

(a permanent plastic sheet punched to fit 3
ring binder)

(6) *®Optical Illusions" - J. Weston Walsh Publisher
(1 copy only) Box 1075 Portland 1,
Maine, U. S. 4. 1.00

(7) "PFamous Problems of Llementary Geometry*
(2nd. edition) (1 copy only) - Felix Klein,
New York, Dover Publications, 1957 1.00

(6) ®Through the Mathescope™ - C. Stanley Ogilvy,
New York, Oxford University Press, Cloth.
Ed'n. (1 copy only) L. 00

(9) "One Hundred Mathematical Curiosities -
W. R. Ransom, Portland, Maine, J. Weston
Walsh Publisher, 1955 (1 copy only) 3.00

(10) #The Slide Rule and How To Use It7 -
- Calvin C. Bishop, Published by Barnes &
Noble (1 copy only) (Library) 1.25

(11) "Mathematical Recreations" - M. Kraitchik -
, Dover Press (1 copy only) 1.65



TH
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HISTORY

NGLISH

(12)

- 1kl -

Mathematician's Delight® - Penguin Books
#A 121 (1 copy only)

"The Penguin Problems Book™ - Penguin
Books #2600

#lathematics for the Million™ - Lancelot
Hogben - (New 3rd Ed'n) London, George
Allen & Unwin. Approx. $4.00 (2 copies
required)

TAccumulative Maths. Student Slide Rule
#4007 - TFraser's Art supply, Wpg. Man.
(10 rules at $2.75 each less 10%) Less
10% for School Board Order in Lots of
doz. or more.

Wi

(Library Ref. Dept.)

(1)
(2)

"The Discovery of Canada’ - Burpee (1 copy)

"Red River” - Alex. Ross (1 copy)

"Good Reading® - Mentor Series - Guide in
Reading $.60 ea. (20 copies required)

TThe Poc%et Book of Verse'™ - Pocket Books
Inc. at $.35 ea. (40 copies required)
"The Pocket Book of Short Stories® - $.35
ea. (LO required)

o LN . P
"Le Frangals a la Page"” (§.85 per sub-
seription) (R0 subscriptions required)

#Subscription to ¥lLe Devoir® (through
Library (?)

$ 50

50

8.00

12.00
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SCLANCE
(1) “The Science Teacher® - November, 1955 $6.00

MISCELLANEQUS

sample books in all subjects at School Board
Office which might be available.

Extra testing material (?)

Extra reference texts for Library (?)

MATHEMATICS DEPT. (estimates only) $55. Ll (0lus)
HISTORY D&PT. (estimates only) 13.25
ENGLISH DEPT. (estimates only) 10,00
FRENCE DEET. (estimates only) 17.00(plus)
SCIENCE DEPT. (estimates only) 6.00
MISCELLANEOUS ?

GRAND TOTAL: $131.69(plus)




SECTION VI

STATISTICAL REPORT OF
SELECTION AhD TREATMENT OF SriwCiiAl CLAS3ES
IN GRADES TEN AND BLEVEN
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by
WILLIAM H. LUCOW
Associate Professor
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Principal
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Winnipeg

Winnipeg, Manitoba, Canada

December, 1958
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STATLSTICAL REFURT OF

SELECT

William M. Lucow
Associate Professor
Faculty of Education

University of Manitoba

The Problem

Very bright children in the City of Winnipeg have been

segregated in specilal rooms and referred to as ma jor-work

classes ever since they were in elementary grades. The first
groups of these children are now about to enter senior high
school, grades ten and eleven, and the problem of what type
of program to offer them has arisen. In order to anticipate
the treatment, Mr. R. J. Cochrane, principal of Kelvin high
school, undertook to experiment with the Grade XI students of
1957 - 58 by setting up "hugmented” and "Enriched® classes
composed of pupils who did best in grade ten. Performance on
the regular school examinations as revealed in the Easter,
1957, marks was taken as a basis for selection of Grade X
students to be included in the experiment. Composite marks
in Grade XI at Easter, 1958, were taken as the criterion for

Judging the treatments.

The Grouns

There were 385 grade ten pupils in Kelvin school



- 1LE -

during 1956 - 57. One hundred of these, not a random sample,
but rather constituting the "top" of the student body, were
taken for special scrutiny and treatment. No attempt was
made to assign these 100 vpupils to the special groups at
random: the assignment was made through counselling, per-
suasion, and personal preference of the students.

The Augmented group numbered 31. The pupils in this
group took one extra language or science in Grade XI.

The Enriched group numbered 38. The pupils in this
group took the regular number of subjects, but dealt with
enriched content and method within each subject.

The Control group consisted of 31 pupils of similar
high rank as the foregoing two, but who elected to take the
regular Grade LI course.

The total Grade XI student body at Kelvin during

1957 - 58 numbered 302.

Statistical Analysis

In this statistical report no attempt is made to
describe the two treatments; this part deals only with the
numerical aspects and analysis of the results. Some phases
of this effort included:

1. selection of pupils on the basis of grade ten
merks at Easter, 1957

2. analysis of marks of entire grade ten population
in 1957 and of entire grade eleven population in

[y
1958
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conversion of grcqe ten and eleven marks of the
100 top students in grade ten who constituted the
speclal groups in grade eleven into standard scores

analysis of the standard scores in order to ascer-
tain if the special groups were equal when they
left graue ten, and to determine their status at
the end of ;rada eleven

a comparison of the ways average school marks and
average standard scores arranged the too fourteen
students in grade ten and in grade eleven

analysis of the results of the Watson-Glaser Test
of Critical Thinking given before and after the

special treatment only to the Augmented and Fn-
riched groups.
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TABLE I
TENDENCY 4HD
SCHOOL 43 4 i ! GRADE TEN APRIL,

Som5 IN ZLEVEN IN AL&LL, T9rd

ASURES OF

I

SUBJECTS gou SLVT
1957, AND FOR THE

In order to establish the status of the individuals
who constituted the Augmented, Enriched, and Control groups
in grade eleven, it is necessary to look at the achievement
of Kelvin schcol as a whole; that is, at the record of all
the grade ten students when the special groups were part of
them, and at all the grade eleven pupils when the special
groups were in that grade.

Table I gives the mean mark in each subject for grades
ten and eleven for the years in question. These are the marks
compiled after the Easter examination in April. ¥N¥ in the
table refers to the number of pupils enrolled in each subjecte.
The mean is the arithmetic mean, or cormmon average. The
Greek letter sigma, ¢, is the standard deviation of scores in
each subject. The last column, M * &, gives the spread of
scores of the middle two-thirds (approximately) of the class,
if the scores were arranged in order of magnitude in each
subject. This measure of spread is much more stable and re-
liable than the full range from highest to lowest in the
school.

In the list of subjects, AVERAGE refers o the school
report average, and includes the options such as typewriting,
shops, ana household economics in addition to the subjects
listed.

Tables 2 and 3 give the same statistics for the special

groups alone.
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CONTROL GROUPS WHEN
4D OF SCORES, APRIL,

STATISTICS OF AUGHENTED, ENRIC
THEY WERZ TN GRADE TEN: MAl

1957

Table 2 shows that the students constituting the

e

special groups were at the top of the student body when they
were in grade ten. 4 comparison of the I £# ¢ column in this
table with the corresponding column for grade ten in Table I
shows that, in general, the lowest of the middle two-thirds
of the special classes starts where the highest of the middle
two-thirds of the school as a whole leaves off. For instance,
in school average of marks, the middle two-thirds of the
school es a whole ranged from 53 to 79; while the Augmented,
Enriched, and Control groups-to-be ranged respectively from
76 to 89, from 79 to 87, and from 75 to 83. It should be
noted that the special groups were included in the calcul-
ations for the school as a whole. The data in Table 2
pvermit the conclusion that the students for the specilal
classes were drawn from the top third of the student body.
Table 2 is also of interest in comparing the original
atus of the special groups. Note the means of the averages:
& difference of only half a point between the Augmented and
Enriched groups, with the Control group some four points

4

below. Vhen the standar

e

scores were averaged and compared,

a

the slight difference between the fnriched and Augmented

groups wes not statistically significant, while the differ-



5

ence between the Znriched and Control groups was significant
at the 1% level. Table 2a gives the statistical argument
for this conclusion.

The existing differences among the groups before the
experimental treatments should be compared with the result-

ing differences after treatment. These differences are

presented in Tables 3 and 3a.




STATISTICS OF AUGMENTED, & CCHE ) CONTROL GROUPS WHEN
THHEY WERE IIN GRADZ TEN: | [ ) ) OF SCORES PRIL

SUBJECT GROUP N MEAN o M £ g
Augmented 31 78.2 8.8 69 to 87
Literature Enriched 38 75.L 9.5 66 to &5
Control 31 The? 9.7 6l to 85
Augmented 31 Sl.1 6.6 75 to &8
Composition  HEnriched 38 79.2 7.7 72 to 87
Control 31 727 8.6 6L to &1
Augmented 31 Bl.6 3.0 77 to 93
Geography Enriched 38 87.8 5.8 82 to 95
Control 31 8hL.8 6.7 78 to 91
Augmented 31  £7.9 8.5 79 to 96
Mathematics Fnriched 38 55.7 8.5 77 to 9L
Control 31 81.1 Sl 72 to 91
Augmented 30  87.2 6.8 g0 to 9L
Science Enriched 36 88.2 6.0 82 to 9L
Control 31 83 .1 8.5 75 to 92
Augmented 31 1.3 10.L 71 to 92
French Enriched 38 83.3 6.7 77 to 90
Control 28 §0.6 7.5 73 to 88
Augmented 28 86.2 8.3 78 to 95
Latin Enriched 15 &7.0 5.5 82 to 93
Control 3 §58.0 5.6 79 to 97
o Afugmented 31 83.6 5.8 78 to 89
aV sl Enriched 38 83.1 Lol 79 to &7
Control 31 79.2 L.O 75 to &3

*M £ ¢ is the mean plus and minus the standard deviation.
This gives the spread of scores of the middle two-thirds

Ll -

of the class.
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: 9.7 1h.5116 2.10 >0l Acce. .382>70 Acc.
Enriched 38 0.0 (
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Control 31 Acc.3.065<.01 Rej.

58,1
Znriched 38 60.0

The last entry in Table 2 referred to the school
averages of the specilal groups. The Augmented and Enriched
groups had mean averages of 83.6 and 83.1 respectively, a
rather close match. The Control group had a mean average of
79.2, and it was of interest to discover whether this diff-
erence from the other two groups was significant. Rather
than use the school marks, however, it was decided to con-
vert all the marks of the special groups into standard scores
and average these, omitting the non-academic courses such as
typewriting, shops, and household economics. The formula
used to convert school marks into standard scores made use of
the mean and standard deviation in each subject for the
school as a whole as given in Table I. The formula used was:

10(X-11)
Z = o 50
mach mark was individually converted to its standard score

laboriously on a desk calculator at first: but later the
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University of lManitoba Bendix G-15D Computer became available

to the writer, and the calculations were greatly accelerated.
The standard scores were averaged and the results for

the Augmented, Enriched, and Control groups were 59.7, 60.0,

and 58.1, respectively. Analysis of variance showed that a

significant difference existed among the groups, and so
t-tests were run to locate the differences. On the basis
of the results given in Table 2a, the hypothesis that the
Avgmented and Znriched groups had egual means was accepted,
but the hypothesis of equal means for Control and Enriched

was rejected. It is well to keep these conclusions in mind

when you consider the results in Grade XI given in Table 3a.




STATISTICS OF AUGHE AND CONTROL GROUPS TN
GRADE XI MEAN AND SPRELD OF SCORES, APRIL, 195§ COMPOSITE

SUBJECT GROUT Ry MEAN o Mt oo
Augmented 31 73.8 6.1 68 to 80
Literature Fnriched 38 67.5 §.7 59 to 76
Control 31 67.7 8.2 60 to 76
Augnmented 31 71.9 8.2 6L to 80
Composition  Enriched 38 66.2 7.3 61 to 76
Control 31 6&.1 Sl 60 to 77
fugmented 31 7549 9.1 67 to 85
History fnriched 38 73.9 10.0 6L to 8L
Control 31 78 ly 11l.5 67 to 90
Augmented 31 86.8 9k 77 to 96
Mathematics Enriched 38 72.5 12.2 60 to 85
Control 31 72.6 11.8 61 to 8k
Augmented 7 85.7 Lol 81 to 90
Biology Control 10 774 10.2 67 to 88
Augmented 31 83.8 7.7 76 to 92
Physics Enriched 38 8L.0 8.3 76 to 92
Control 18 82.8 8.0 75 to 91
_ Augmented 31 85.5 7.0 79 to 93
Chemistry Enriched 38 8§1.8 &.6 73 to 90
Control 30 78.3 9.2 69 to 88
Augmented 31 83.0 7.6 77 to 91
French Enriched 38 70.5 10.7 60 to 81
Control 28 72.3 10.L, 62 to 83
Augmented 21 72.h  10.8 62 to 83
Latin Enriched 0 - - -
Control 3 86.7 1.9 85 to 89
Augmented 31 79.5 6.2 73 to &6
AVERAGE Enriched 38 700 7e7 66 to 82
Control 31 7hel 7.1 67 to 81

1 ¥ & is the mean plus and minus the standard deviation.
This gives the spread of scores of the middle two-thirds
of the cless.
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The foregoing Table 3 shows the achievement of the
special groups after treatment; and a comparison of the
M*T o column with the corresponding column in the Grade X
portion of Table 1 discloses that the lower end of the
middle two-thirds of the special groups has dipped below the
general mean in most of the subjects. This is more true of
the Enriched and Control groups than of the Augmented
group. In general, however, the special groups remained
ahead in the grade as a wholes

Teble 3 shows that the Enriched group joined the
Control group in average achievement, and the Augmented

M)

exceed them by more than five points. In order to test the
statistical significance of the differences, all marks for
the special groups were converted to standard scores, and
t-tests were run between pairs of groups. Table 3a gives
the results, accepting the hypothesis that the means of

the Control and Enriched groups are alike, but rejecting
the hypothesis that the Augmented group mean is the same

as the others.

TABLE 3a

SIGHNIFICANCE OF THE DIFFERENCEZS AMONG THE GROUPS IN GRADE BEL

Jd

)

w\] i

IR — t
GROUZ i} Z  Variance i) Py Hyp. t Py Hyp.
pnriched = 35 56,2 28,6462 1.46 >.05 hcc. 2.667 <=0l Rej.
Augmented 371 59.L 19.6025
Control 31 56.5 25.5017 1.30 .05 Acc. 2.40L <.02 Rej.
Augmented 31 59.4 19.6025
Control 31 56.5 25.5017 1.12 05 Acc. 0.238 >80 Acc.
fnriched 38 56.2 28,6462

s

\J

Ii
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TJOH—GuLdﬁl K

OF CRITICAI

THE AUG

The Watson-Glaser test was administered only to th
fugmented and Enriched groups in October, 1957, and again in
June, 1958. There was very little difference in means in
October, and no difference at all in June. Table L below

1

shows these results and goes on to analysis of the variances.

The F-test indicates that the differences in variances both

[¢V]

October and in June were not statistically significant.
An examination of the changes in variance reveals

that the Augmented group spread out from October to June,

0o

while the Enriched group tended to become more homogeneous
in the ability to do critical thinking.

variability of abilities is linked

-ty

The question o
with the development of individual differences within a group.
Some psychologists hold that the release of exvression of
individual differences as manifested in greater variability

in a group is in harmony with our democratic way of life.

Tl}l-_l uuub L l b oF

PIME GRUUF

&
v
]
o
=<
lew
-]

Oct. 1957 Augmented 27
Bnriched 37

June 1958 Augmented 27  74.7 60.4301  1.5L9 >.05 Accept
inriched 37 7he’7  39.0030

3

*0Only those who took the test at botn times were included.
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SUIMMARY CF CONCLUSICHNS

The Augmented and Zanriched groups as originally selected
were not significantly different from each other in mean
achievement in grade ten. The Control group was below
them significantly.

After the experiment in grade eleven, the Augmented group
emerged significantly higher than the Enriched and Control
groups who were now equal in mean achievement.

The Watson-Glaser Test of Critical Thinking showed no
statistical differences in mean and variance for the two
groups. However, the Augmented group increased in var-
iance, while the Enriched group decreased in variance.

SNDATIONS BY THEZE STATISTICIAN

The statistical analysis points to the better achievement
of the Augmented group on regular school examinations.

It may be argued that the regular school examination did
not measure the expected outcome of the Enriched course.
Such an argument could go on interminably. Indeterminate
objectives are the bane of educational research. It
appears to me that the Augmented group sharpened its
ability to master essentiels, and this manifested itself
in their superiority on the regular school examinations.

The taking of an extra academic course, as was done by
the Augmented group, left the door open for extra choice
wien these students entered University. This is to be
desired.

It is my conviction that an extra subject enriches other
subjects more than additional work within a subject.
Physics enriches the study of chemistry more than does
additional chemistry; Latin enriches English more than
additional English.

While the Augmented course appeals to the writer as the
vreferred treatment for very bright students, he would

not wish to see this the only course offered. The fact
that the Control group made such inroads in the top



fourteen says much for self-determination. Students
should be allowed their free choice after the advantages
of the Augmented course are made clear to them.

Decisions on merit awards should be made on the basis of
standard scores. The Z-score levels the inegqualities of
number of subjects and scoring habits of different tea-
chers. They have the virtue of cardinal numbers in being
amenable to mathematical treatment.

All school marks should be converted into standard scores
for any educational research.




