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CHAPTER I
INTRODUCTION

Varks play such a significent role in our educational
system that they are a never-ending field for investigation.
From the time & child enters school, marks are with him until
he graduates.They not only indicate present progress in school
work but continue to affect a child, directly or indirectly,

211 his life, and have, consequently, a powerful social in-
fluence.Some system of measurement 1s essential in order to
present,in a manner that indicates as exactly as possible,

puplil progress.Learning involves psychological processes and

it is impossible for any system to measure the working of the
human mind with the accuracy that can be secured in measuring
human efficiency in limited operations such as cutting down a
tree, or measuring a quart of milk.As the secondary school
pecomes more complicated and démanding, the problem &f establish-
;;ghighly valid system of measurement acquires ever increasing
importance.Such a system must not only be valid emong education-
21 bodies, but must also be acceptable in the economic world
into which every child is eventually absorbed.ilhe present mark-
ing system. is the answer presented by our educators to the
need for measurement, and, accordingly, is subjected to con-

stant study with a view to rendering it more adequate.

-1~
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Controversy has been endless in the study of this educational
~instrument, the effort always being towards the establishment
of potential accuracy and comparative validity.The nresent
investigation employs what the writer believes to be a wiheth-
while approach to the evaluation of the system in use at

present in the Province of lianitoba.
Measurement by Marks

Marks are used extensively in all secondary schools

throughout the academic year, and contribute to the establish-

Ao

ment of o firal merk ot the end of the school year.This T

1

fude
&
o

merk cerries great weight in that it is accepted as a meabure
of progress throughout the year.Teachers' marks, therefore,

-

occupy a vital position in securing vuniBormity in estimati

Iy

ey
pupil progress across the Province as a whole.

In order to focus attention uvpon the importance of marks,
it is important to have a general understanding of their origin
and development.Two phases of this subject are evident,; namely,
(1) origin and purpose, (2) the effect of the changing con-
ception of education in reference to the marking system.let us
consider first the originel purpose of examinations.Briefly,

L%

formerly endeavored to test the mastery of certain

o
wn

exemination
narrow fields of subject-matter.Naturally, the teaching was
as éimple as the system of testing,and consisted of definite

assignments by the teacher, study of them by the pupil, re-

citation or tests of assignments in class, and, lastly, the
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evaluation of learning by means of marks obtained in a
written examination.As will be seen later, recent years
have brought noteworthy changes in this educational program
of the secondary school.Secondly, as the concept of education
has changed, the method of evaluation has changed accordingly.
The mastery of subject-matter as the chief purpose of
education has given way to a nmush broader goal which em-
phasizes the achievement of well-rounded pupll personality.
The two developments are closely interlocked, and, as the
technique of instruction has chanlged, so the purpose of
exazinations has broadened.Marking, as an accurate represent-
ation of student intellectual growth,has inevitably heeéen
profoundly affected.

The following two guotations will reveal something of
the old and the new conceptions of marks as the measure of
intellectual growths

nPraditionally, the sole basis for marks has been

subject matter achlievement as measured by tests and
examinations.This was only natural, since until
recently the mastery of subject matter was the chief
immediate goal of the secondary school program.The
pupil was expected to accumulate a designated mass
of facts and information.The mark was used to
indicate the degree to which he succeeded.The in-
adequacy of subject matter as the sole vasis for
marks has long been recognized.Obviously, such a
policy is not at all in harmony with the philosophy

that presently underlies the program of educational
units.™

1
W,T.Gruhn-H,R,Douglas. The Modern Junior High School.
New York: The Ronald Press Co. 1947, p.385.
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"Since the teacher's mark is now and almost certainly
will continue to be the most frequently recorded
measure of pupll accomplishment, it is very important
that the class room teacher have a definitzs notion of
the functions of such marks.Teacher's marks function in
a four-fold ways: (1) they provide the basis for the
school's record of the child's educational history,

(2) they furnish the teacher with a record of the
punil's achievement and progress, (3) they reveal to
the pupil the school's evaluation of his effort and
accomplishments, and (4) they furnish to the parent
reasonably accurate information concerning the pupil's
achievement.For school administrators marks afford the
common basis for determination of promotions, scholastie
honors, and school classification.Por the teacher,
marks provide a working basis for group distinctiouns

in assigmments, work requirements, extra-curriculsar
activities, etc.For the pupil, merks should give
acecurate information concerning the amount and gquality
of work done.For the parent, the marking system should
supply accurate information on pupil achievement which
should indicate relative success or failure in
unmistakable terms.Obviously, the realization of these
four-fold functions of the marking system places it
under a very severe burden. The real severity of this
burden is better appreciated when we recall the Iim-
plications of the experimental evideuce on the
reliability of teachers' marks. and then in the face of
these disturbing facts,realize the seriousness with
which these marks are taken by the pupil, by the parents,
and even by the school itself." 2

In the Canadian Provinces marks are the measure for
admittance to higher courses of study.Hence, the centralized,
provincial examination for all pupils not accredited by the

particular school 1s necessitated.

2
H.A.GReene-A,N.Jorgensen. The Use and Interpretation
of High School Tests.New York: Longmens, Green and Co.
s D

L 4 ®
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Secondary School Exemination System in Manitoba

Bearing in mind, then, how important it is that the final
score should be accepted as truly representative of the year's
progress, satisfactory evidence must be available that,
according to some general standard of measurement, it 1Is &5
close to being accurate as vpossible.The standard in Manitoba
is the one set by the Department of Education in a series of
examinations.

The final merk determined at the end of the school year
should compare closely with this generally accepted standard.
This standard, as noted, is established by = series of
examinations set and marked under the supervision of the
Department of Education in June and July, and written by
certain groups of students to whom we shall later refer.
Accordingly, class marks, as determined by teachers in in-
dividusl schools, can be checked against those ohtained in
Departmental examinations and their worth estimated.

The exemination system directed by the Department of
mducation to-day is the result: of many years of sustained
effort and constant development.As in the past, the Department
is the administrative eentre of examinations, but authority
is not now as narrowly centralized as formerly.Fifty years
ago, the examination system was dominated by the Department
of Tducation for all grades from VIII o XII inclusive.These

examinations were held throughout the Frovince.Committees,
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picked by the Advisory Board, set these Departmental examinations.
All written papers were marked in Winnipeg by commitiees
appointed jointly by the Department of Education and the
University.The marks given were accepted by both the Depart-
ment and the Univérsity.There wass however, one imporﬁamt
difference in aoceptance'of these marks.In some subjects, &
different pass standard was set by the Department and by the
University. This meant that each educational authority was &
law unto itself and each prescribed its own standards.If a
student failed in two or more subjects, he had to repeat his
yvear.The pass standards generally were high, and ¥anitoba was :
considered to have a satisfactory system of examining.

Shortly after the First World War, Grade VIII examinations
directed by the Departmeﬁt, were abolished.About the same time
another iﬁnovatidn was made,The number of examinations was
reduced in Grade IX to four subjects-those subjects which were
not carried on past Grade IX.In Grade X, examinations were
reduced to those subjects that were completed in Grade X and
not carried on into Grade XI.The Grade XI examinations complet-
ed the roster.Gradually the number of places approved for the
writing of Department of Education examinations was increased.
The pass standard was fixed at 50 but, as before, if there
were two fallures, all the subjects had to be repeated.later
final credit was allowed for every 50% subject and only those
below 50% had to be repeated.The University still compiled and

interpreted its own set of marks and the Depariment retained
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its own.

This dual operation continued until the middle thirties
when the Iianitoba Examination Bgard, consisting of University
and Department representatives, was established.This is now
a statutory body controlling the setting of examinations.
When a Departmental paper is set, University and Department
represeﬁtatives work as a committee to produce a suitable ~
examining paper that is acceptable to both azuthorities.The
Department representatives are selected from teachers sctually
éngaged in teaching the subject being examined, so that they
are thoroughly cognizant of both the student and the teacher
problems.To-day there is one set of marks, which is retained

his joint

ct

in the Department, 2s the University now accepts

0

[

ime

ek

marking.Changes may occur in the curriculum from

time but the examination papers are adjusted accordingly.
Purpose of this Study

We have indicated in the foregoing sections the foundation
for our study, namely, establishment of the fact that the
Department of Zducation is the central authority for exam-
inations in Manitoba.Schools throughout the FProvince with
the same official standing have students writing the same
examinations all of.which are marked by the same marking
committees.In addition all schools record teachers' and
general school examination marks.With these lists of marks
as our data, the investigation begins,Its purpose is to de=-

termine whether a comparatively close, or a very wide,
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discrepancy exists between school marks and those of the
Department of Education.In other wordS, do these two sets of
marks reveal marked over-estimation or under-estimation when
we compare the school marks with the Departmental marks? An
illustration may clarify our position;If a school gives a
student 50 in a subject and he makes 60 in the Departmental
examination, the school mark is lower by 10 and the net re-
sult is scored as a -10.0n the other hand, if the student
makes 35 on the Department examination, he would be scored
as +15.Detailed fecords and tables referring to this point
will be found in succeeding chapters.

In the course of this study, which is conducted through
schools of the same rating for a period of three consecutive
years, 1949, 1950, and 1951, the writer aims to discover any
local trends that affect marks.Should a school reveal sig=-
nificant over-evaluation in a subject, a tendency to over-
estimation exists.This vhase of the study will be expanded
as the investigation develops.

Finally, as a secondary deduction developing from the
major aim of the investigation, the writer endeavours to
explore the probability that certain subjects by their in-
herent nature possess advantages over others from the point
of view of exactness in mapgking.Should Composition produce
closer scores than French? This, and;other observations of
similar nature, will develop as the study proceeds.The main
'purpose, however, of this investigation is to determine the

existence of tendencies towards under-estimation or over-



-G -
estimation of school marks as compared to those awarded on

the Provincial examination,

Sources of Data

All the data for this study are obtained from two main

sources:
(1) Record Sheets of Accredited Collegiates.
(2) official Records of the Department of Education.
Before discussing these sourées, let us examine the

meaning of the word "accredited" as applied to schools in

Manitoba.

Aceredited Schools; The following quotation indicates the

type of school involved:
"Each Collegiate Institute, on being granted powers
of recommending pupils without Departmental
Examinations shall be classified as an tAccredited
Collegiate Institute'. . . . Pupils who are not
recomnended may write the Departmental Examinations.
. . . . and must obtain a standing on the year's
work of not less than Tifty per cent(50%)in any
subject and an average of at least sixty-seven(67%)
on the full Second Level(Grade XI)." 9
The power to recommend pupils Withoﬁt Department
éiaﬁinatioﬁs; i;e.; the standing as an Accredited Collegiate,
is granted to a Collegiate when it can meet the regulations
set down by the Department in three respects:(l) teachers'
and principals' academic qualifications and experience,
(2) proper equipment for laboratory and library work, (3)
certification that pupils have completed required courses

bin 211 subjects and attended regularly.In the following

3
Brogremme of Studies for the Schools of lanitoba.

Kings' Printer for lanitoba. 1950, p.217.
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study, students from accredited schools only are included, as
the standards governing instruction in these schools are those
required by the Department.

A large percentage of the Collegiates in the Province,
which could have the privilege of granting accredited stand-
ings, do not ask for it.There are seventeen Accredited Collegiages
and, for our purpose, we have chosen six, so feel the study
should be representative.The City of Winnipeg is represented
by Gordon Bell and Kelvin, the suburban schools of lManitoba
by West Kild¥onan (Centennial), and the Province at large by
Portage la Prairie, a small city, and two country towns,
Morden (Maple Leaf), and Dauphin.There was no thought as to
any special selection excépt in so far as an effort was made
to choose types representative of different population areas.
An additional set .of marks from a second suburban school in
St.Vital (Glenlawn) is included in the Appendix for further
comparative or reference purposes, if required.

In all these schools, as we have indicated, pupils are
recommended on the basis of a high mark standing, and those
not receiving 67% average have the opportunity of writing
the Department examinations in June.The system has been
accepted as fair and is seldom questioned.llost of the students
in these schools fulfil the 67% average requirement for
recommendation.The others, those below the 67% average, are

“Hon-exempt" and, to obtain their Second Level standing, must
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write the examinations of the Department.It is the marks of

these students with which we are councerned in this investig-
ation.In Literature, Composition, History, Geometry, Algebra,
Chemistry, Physics, French and Latin, the two sets of marks,

Collegiate and Department, are studied with a view to deteym-
mining whether there is significant over or under-scoring by

teachers.

1.8chool larkss Our first source of data was that secured from

school recordses.School marks have been filed on Kardex Forms,
in files, or in suitable books, from year to year, so that
the writer was able to secure students' marks guickly and
accurately.

In orcer to have the data in convenient form for later
analysis, a Talky Sheet was prepared.On it were recorded the
school, the year, and, in four columns, (1) the number of the
student, (2) school marks, (3) Departmental marks and (4) a

column for purpose of further analysis,.

2,.Department of Education Marks; The results of the June

Examinations are sent by the Department of Education to all
schools towards the latter part of July.These scores are con-
tained on specilal ygpartmental Forms and become the property
of the school.These records of marks in schools date back
many years.,The writer had access to a2ll such records and it
was a simple matter to list them on our Tally Sheets.A total

of 3552 marks from each source, the Department and the school
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records, was made available from the schools chosen.This
number represents approximately 40% of the total papers
written.The following table gives the number of students
whose marks were analyzed in each Collegiates

TABLE I

o — 1
e = e

School 1949 1950 1951 Total
Gordon Bell 77 b9 95 231
Kelvin 72 65 52 189
West Kildonan 16 18 19 53
Dauphin 34 16 30 80
Morden 10 16 8 34
Portage la Prairel8 17 21 56
Total 227 191 225 643

Method of Estimate of Mark Variation

A few years ago, Mr.0.V.Jewitt, Principal of Gordon
Bell High School, in a discussion on the problem of variation,
xpressed the wish thaftstudy could be made into the over-
estimation and under-estimation of marks in examinations.,He
felt that many teachers under-valued marks in order to ob-
tain better efforts from students.In addition, he thought that
different subjects inherently produce wide variation in marks.
In view o?éhis discussion, the writer undertook a study of
Grade XI X¥atriculation results beginning from October, 1949,
at the Gordon Bell school.The staff consisted of teachers

with sccepted academic standards and a wholesome attitude

towards the student body.Their marks could well be used to
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establish certain yardsticks for measurement and, with this
series as a starting point, the investigation was carried to
a number of Collegiates throughout the Province.

In Gordon Bell, as in all Collegiates, the teacher of
a subject is responsible for the final marks which are based
on the year's work,.Special sheets for each class are set up
in the school office and teachers must record their marks.
The class teacher is responsible for obtaining averages
after all marks are listed.It is to be remembered that these
are the final school marks and, however they may be deter-
mined, the investigation concerns itself only with final scores.

It may assist the reader to repeat, at this point, the
method of estimating variation in examination results as
between school marks and those of the Department.For exsgmple,
if a student receives 65 in Literature’asx his final school
- mark, and then obtains 70 in June, the school has under-
estimated him by 5 marks, or the variation is =-5.It is to
be observed tha?ﬁe are using the Department of Education
examination mark as the standard against which to estimate
the extent of variation in teachers' marks,If we consider
the Literature paper of another pupil with a mark of 65 in
gchool and 55 for the Department, a difference of 10 is
revealed and this is scored as +#10.Variability is the extent
to which the marks spread above or below the Departmental

standard.
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Tally Sheets are filled out as previously indicated.
The following example illustrates their use:

Name of School

Year
Subject
Student School Mark Department Mark Variation
| Plus or Minus
I - TET 70 6

Totals on these Tally Sheets are next computed and
set down to be used later in the Summary Tables.An illus-
tration of Summary Tebles, from which combarisons are made,

is presented herewiths

Subject  Number of Total Plus Per Pupil Average Number of
Papers or Minus Plus or Kinus Papers

Equal Dept.

Iiterature 68 =82 -1.16 I
The number of papers varies considerably in different
subjects even in one year, so that each subject is represented
by a plus or minus average in relation to the Department of
Egqucation average,This means that for the year‘mentioned
above Literature has -1,16 average out of a total of 68 papers.
At the same time the writer determined and listéd on this
table. the number of papers equal in both sets of marks.
Further use of all Summary Sheets with detailed analysis in
respect to them will constitute the investigation of succeed-
ing chapters,
Kelvin was the second Winnipeg City school chosen for

the study.The marks for both school and Department were
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entered at the same time.later calculations were done on the
Eelvin Tally Sheets and Summary Tables.,

West Kildonan (Centennial) was chosen aé the represent=
ative of suburban schools.The same procedure has been follow-
ed in this Collegiate as in the previous two schools.

Principals of Dauphin Collegiate and lorden (Maple Leaf(
Collegiate were mailed Tally Sheets.The writer travelled to
Portage la Prairie where the school records were made aveil-
able.For each of the five Collegiates the procedure has been
the same as that described for Gordon Bell.,

The same method of analysis of student marks was con-
ducted for all Collegiates for 1950 and 1951.As the stddy
was begun before the ﬂepartmenﬁ of Education set a General
Science exemination, the writer has purposely omitted that
subject throughout.Again, certain optional subjects are
omitted, as it is believed necessary to have a subject record-
ed for three consecutive years.

A point that may arise here is the validity of school
examinations and those of the Department.It is proper to
state that 2ll examinations are measurements of a sort.
Department of Education exeminations, however, are the only
single measure used over the entire Irovince, are conducted
by committees, and have the added weight of wide application.
The study involves several hundréd students from Accredited
Collegiates representative of #&ceredited schools of the

Frovince so that the comparison should be a fair indication
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as to whether the teachers' marks are too high or too low.
Lastly, with such a wide distribution among schools of the
same academic rating, any non=-validity of the examination
should be offset in part by the number of pupils examined,

The study is made for each year and then the cumulative

results for ail three years analyzed.



CHAPTER II
HISTORY AWD PLACE OF MARKS IN ZVALUATING

EDUCATICNAL PROGRESS

It is to be regretted in a study of this nature that it
is not possible to treat such a wide topie exhaustively.Yet
the writer feels that even a brief treatment will provide &
foundation to understanding the significance of marks in
our present educational system.

wIn order to determine the fruitfulness or waste~
Fulness of methods of learning and teaching school
subjects, it is necessary to evaluate the achieve-
ments of pupils as accurately as possible.Furthermore,
the successful operation of a school demands an
accounting of the work of its pupils.

arks have been the universal measure of school
work.So many problems in the management of a scho 0l
credit, failure, promotion, retardation, elimination,
graduation, honors, recommendations for positions,
indeed the entire scholastic machinery of a school=—
hinge upon the assigmment of marks that it is highly
imperative to examine in detail the value, accuracy
and reliability of marks.”

What is the importance of marks in a Provineial system
of education? To establish this point,it is necessary to
view the traditional attitude towards marks as an estimate
of progress in learning,Significant change in the evaluat-
ing of their need for purposes of promotion must be noted.
The present chapter represents an attempt to evaluate

changing conceptions of the methods of examination and the

Daniel Starch. Bducational Psychology. New York:
The Lacmillan Company, 1922, D426,

-17-
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use of merks applied therewith.Three periods in establish-
ing the place of marks z2s a means of measurement, are
consicdered:
(1) Brief Review of the Early History of Exeminations
(2) Periodlof First Scientific lieasurement in Education

(3) Progress since 1918
Brief Review of the Early History of EZxaminations

"Ixaminations have an ancient origin.Where and when

~they first appeared is not known.Oral exeminations
are probably the oldest form, evidences of which »
in ancient literature are found.In the 0ld Testament
we are told the 'Gileadites, at the passage of the

Jordon tested the ability of the Ephraimites to

pronounce the word Shibboleth.Any Ephraimite who

falled to pronounce the aspirate and answered

'Sibboleth' was slain on the spot.On that fata} '

day forty-two thousand are reported to have failed

in their examinations.!

Examinations, of one type or another, are as old as
life itself.Primitive people taught their children through
direct imitation, and by tribal ceremonies imparted what is
commonly known as "tribal knowledge".Formal testing was un-
known and all standards were dictatéd by the law of survival,
the knowledge necessary for existence.If prowess and cunning
were not enough, the enemy, whether man or beast, lived and
the individual died.The chief, as head of a tribe, was the
sole authority and won his place often by superior physical
ability and cunning.Custodians of knowledge were next found in
the priests or their representatives.At first they were the
teachers of the people in matters affecting moral, spiritual

or supermatural life but,as time went on)they became the centre

5H.A.Greene -A.N.Jorgensens op.cit,, p.40.
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of all branches of knowledge.Bxasminations as we know them
were unknown, though tests of heroism and military skill had
survived from the earliest times.A8 society became more come
plex and more organized, local groups, or state, national and
educational branches of life, divided.Gradually =z simple forn
of written examination emerged in each of these branches.
Tests were held first of all for the few men seeking public
office.The oldést known system of examinations was that used
in China for the qualification of men for service in the
governmental agencies,

"yritten examinations are probably of more recent

origin than oral quizzes, but even written exam-

inations date back many centuries.As early as 2200
B.C., China had an elsborate national system ol
examinations for the purpose of selecting her public
officials and these examinations have been known
down through the ages for their unusual severity."

And, again,

ns sociologist attributes the remarkable stability

of the Chinese civilization, the oldest culture of

any modern nation, to five factors, one of which is
her highly organized examination system.It began in-
formally in 225 B.C., and became a definite civil
service examination system in 29 B.C.The system,
described as being thoroughly democratic, ruthless,
invariable, and orthodox,; has had profound effects,
some good and some bad, not only upon the education-
al system of China, but also upon her whole
civilization.,"

In Europe, even prior to the 5th century B.C., the
educational system, as distinct from religion, was definitely
becoming a force in its own right.In Greece, the great
philosophers, Socrates, Plato, and Aristotle, attempted to

bring a more liberal conception to the world.Qral examinations

®ivid,, .41,
¢.C.Ross.lieasurement in To-dav's Sphools.New York:
Prentice-Hall Company, 1947, p.27.
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played an important part in their efforts %o test %he progress

of their pupils.

"Socrates, in a method he has made Tamous, subjected
‘his pupils to exhaustive and searching questioning,
Oral quizzing, Socratic or otherwise, has undoubtediy
been a part of classtoom procedure from the begin=-
nings of teaching activity=- in fact, there have

been and still are times when it constitutes
practically the whole of the teaching act." 8

Definite standards were being acquired and oral
catechism and discussion attempted to check anproach to
these standards.As arts, sciences, trade and commerce de-
veloped, diversified interests required diversified learn-
ing and the necessity became evident for the measurements
of akill and achievement.Life, of course, was still pre-
dominantly military, but definite historicael milestones,
such as the Olympian games under the Grecian regime, spread
of Christianity with its catechetical schools, the basic
codification of laws of the early Romans, mark eras when
standards of measurement were being invented.

"Christian workers caeme in contact with the best
scholars of the Hellenic learning, and
verticularly at Alexandria, Athens, and the cities
of Asia Minor.The speculative Greek would not be
satisfied with the simple, unorganized faith of
the early Christians.He wanted to understand it as
a system of thought, and asked many questions that
were hard to answer.To meet the critiecal inquiry
of learned Greeks, it became desirable that the
clergy of the Church, in the East at least, should
be equipped with a training similar to that of
their critics.As a result there was finally evolved,

first at Alexandria, and later at other places in

the Empire, training schools for the leaders of
the Church.

8

H.A.Greene-A.N,Jorgensen, op.cit., p.41,
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These schpols came to be kunown as eatechetical
schools, from their oral method of gquestioning, and
this term was later applied to elementary religious
instruction (whence catechism) throughout Western
Europe." 9

Bach pefiod of History added its share to the progress
of Civilization as a whole.Education became a definite
requirement for those born to opportunity, and even, in
numerous cases, for those of outétanding ability and intersst
in academic learning.is education became more definitely
classified and specialized according to the knowledge of
those times, a system of tests gradually played a more aﬁgire
important role in measuring attainment.Speaking of early
teacher and student guilds during the Middle Ages, Cubberley

writes as follows:

"These associations of scholars, or teachers, or
both, 'born to the need of companionship which men
who cultivate their intelligence feel,' sought to
perform the same functions for those who studied
and taught that the merchant and craft gullds were
performing for their members.The ruling idea wab
association for discussion and study; the obtain-
ing of corporate rights and responsibilities and
the organization of a system of apprenticeship,
based on study and developing through journeymen
into mastership, as attested by an examination and
the license to teach.™

Tests still depended solely on the teacher and his
teaching and might very endlessly.Oral tests gave way to
wriitén;tests and through the centuries tended increasingly
to be the yardstick by which progress was measured.By the
19th century formal exeminations in all branches of study

were well established throughout Burope.As our concern is

9«
®llwood F.Cubberley.The History of Education.
Wew York:Houghton Mifflin Company, 1920, p.93-4,
10
ibid.s p.217.
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primarily with testing in school learning, we can limit our
observations to this field.England is taken as our example
because her educational structure, through the Americéen
Colonies, has been the foundation of our system and hence
is directly related to the investigation,
In England, as elsewhere, the first schools were
Church schools and, as such, were under the jurisdiction
of the Church.Regulations and standards depended entirely
upon the Church concerned.Later, organized education re-
ceived grants from ehurch~échool societies and the govern-
ment, as a result, demanded the right to inspect schools.
Usually the government appointed clergymen as school inspec-
tors because of the power of the Church and because they
were the best educated men of that day.However, there was
friction between Church and State and finally, in 3870,
state Schools were established in which we find local school
voards with certain definite duties and powers.Rigidly con-
trolled examinations began to dominate the educational
system and, as shown by the following guotation, shackled
it severely:
ngecondary education had its outlook narrowed and
its aims warped by the necessity to prepare for
certzin competitive examinations which were supposed
to set upon the schools the hall-mark of success.
So keenly was the pressure of examinations felt that
in Wovember 1888 there appeared in the '"Nineteenth
Century! an article protesting in the strongest
terms against our tsoerifice of education to exam=-

ination', an article signed by 400 of the most
eminent men and women of the day."

11
P.B.Ballard. The New Examiner. London: University
of London Fress, 1929, p.17.
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In Forth iAmerica we find transplented systems of

Zuropean Education.A public school system, founded on that

of England, was established in New ingland by the 17th

Zach State tended to vary somewhat depending upon the racisl

background.As the examination system was prevalent throughout

all European schools, it was adapted to Americen schools.

"It was customary in the early days for the school

century,

committees in Massachusetts to give oral examinations

in the schools under their control.By 1845 the
enrollments had become so large in Boston that
the committee sould no longer devote the time ré=
quired for anything more than the casual examination
of each pupil with an oral quiz.To meet this
situation the uniform written examination was
adopted.The results were so gratifying that Horace
Mann wrote his enthusiastic defense of written
xamingtions. . . " 12

In lassachusetts we have the first free schools, and

this state has always been one of the fore-runners in

educational progress.later, about 1850, Horace lMann gave &

fine criticism of examinations in ¥assachusetts and the

following quotation shows that he was well ashead of hig day

in educational outlook:

"Horace Mann, for example, cbout 100 years ago, had
-2 remarkable conception both of the importance of
examinations and of the limitations of the forms
then in existence.His Penetrating analysis of the
weakness of the oral examinations then in vogue,
and of the superiority of written examinations,
could hardly be improved upon by the modern
specialist in measurement.liann showed clearly the
points where the oral ememinations were leacking,
in the technical language of to-day, in validity,
reliability and usability." 13

12

C.C.Ross. op. cit., p.51,
13

ibid., p.29,
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The examination system became generzlly and widely
accepted until it acquired an importance that threatened to
dominate the process of learning.,

"Those examinations which have been given at the end
.@f & marking period or = school term——commonly
called final examinations-— were particularly over-
emphasized in the past.In many schools the pupil's
promotion or failure depended entirely on his
performaence on the final examinations.This alone
megnified the significance of these exeminations

in the minds of teachers, pupils, and parents, zll
out of proportion to their actual educationsal
velue.The way in which the examinations were
approached and the manner in which they were ad-
ministered added to the dread that surrounded this
phase of the child's educational experience.The
setting aside of special examination days, the com-
prehensive reviews, the warnings of the teacher, and
the formal examination atmosthere — all these were
pvart of a pattern which led pupils to approach final
examinatlons with varying degrees of concern." 14

The marking system was a direct development of fhe
examination system.In an effort to measure pupils' ability
and educational profress, teachers endeavored to work out &
method of marks to represent more accurately the standard
reached by the pupils.At first the chief basis for marks
was aosorption of content, measured by some standard which
was supposedly applied uniformly to all pupils regardless
of their gbilities.This system of merking placed the child
of low intelligence in direct competition for merks with his
more able class mates.Obviously, he was at & hopeless dis-
advantage from the start.Under that system the hard-working
child of low intelligence might fail again and again, while

the brilliant pupil with 1ittle effort might receive the

14
W.T,.Gruhn-E,R.Douglass., op.cit., ».382.
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highest marks.Pupils who were a Tew points below the passing
mark were branded as fallures in school records.Students
were passed who reached the "passing mark',Investigations
have shown that many pupils who Tailed school grades have
been successful in university or in business life.Everyone
xnows of "poor students" in school who were a great sucecess
in life.Iﬂ has been estéblished that many scores were an:
inaccurate indication of a pupil's ability and potential

accomplishment,
Period of First Scientific Measurement in Educatison

As the natural sciences made repid progress in exaet

measurement, leading educationalists and research men turn-

jo 2

ed more and more to measurement in the educational fiel

1

Hany thought that if education was to be scientific it must
be directed by psychology.In 1885, G.F.Hall published an

outstanding work based on psychology called "Adolescence®,

-4

t had a profound influence and child-study acquired wide=-
spread importance.One of the first reactions to this new
phase was the evolution of better methods of investigating
educational measurement,

Another pioneer in psychological study was J. HcKeen
Cattell who made efforts to develdp tests of mental ability
by means of which the differencegbetween individuals could

be compared and the changed through which individuals pass

in the course of development measured.
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"Lore than anyone else, Cattell was responsible
for giving to American psychology 1ts practical
k) o Lo -2 , . . - J
bent, for with him the practical took precedence
over the philosorhical.As early as 1885 he
began to publish important articles on reaction
times and individual differences.It is Cattell
who in 1890 suggested the term 'mental tests!,
which was to become a sort of trade-mark for
the whole measurement movement." 13
Eis first results were comparatively unsatisfactory
put were later perfected and are now standard instruments
of measurement in psychology and education.Cattell and other
American educators of the same period were actually carry-
ing out and expanding somewhat the achievements of Wundt, of
Leipzig, Germany, who was the first men to estzblish a
laboratory in psychology.
Weasuring instruments also make 1t possible for
the worker to resort to experimental methods
to learn definitely whether materials and
methods are effective.This is true in the
field of teaching as in other fields.Without
specific aims the teacher cannot plan his
work effectively.fe cannot know, except in
an indefinite way, what he is to do." 16
Prior to 1894 little progress was made 1in com=
patting the formal examinations of subject matter only.It
was in this year that J.M.Rice conducted his spelling study
in meny schools and later his arithmetic investigation.He
published an excellent article showing the necessity for
scientific testing of school results.be is considered the
real inventor of the comparative test althoug@éducational

1eaders frowned on his work and it required others to per-

fect it.The work of these men in America clogely parallels

15
C.C.ROSS. OP. Citey D.36.
1627 77 .
W.T.Gruhn~-H.,R.Douglass. op. cit., p.10.
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sdvances made by two well known educationalists outsice this
continent.

Galton, an Znglishman, around 1883 produced uis
statistical analysis for the measurement of intelligence.le
was first in England to study intensively the problem of
ipndividual differences in psychology.Across the English Channel,
Binet, a Frenchmaen, was attempting to work out a method of
measuring intelligence.A man of great ilmaginative powers, by
the method of repeated trial and error and by copying freely
from others, he finally in 1905 produced the first scale for
the measurement of intelligence.It is true that it was im-
perfect, but it served as a base for all future measurement
seales.Godderd translated Binet's 1905 scale and adopted it
in America.

Following closely upon the Binet Scale, numerous
tests were devised measuring the rate and degree of accuracy
in subject ma?ter among pupils of different grades.It is %o
the genius of Thorndike that we owe the next step.Eé devised
s scale unit for the measurement of educational achievement.,
Mo other person has studied the measurement movement in so
many ways or has contributed so much to it.His work was so
extensive and so effective that he is considered the "father®™
of the movement..

wgtinulated by the work of Dr.Rice, Professor
Thorndike began to experiment with tests and
scales,.Stone, Hillegas, Buckingham, Trabue, Courtis,
and many others were stimulated by his teaching,
with the result that within the decade following
Rice's introduction of the measurement idea many

significant contributions were made to
educational measurement.”

17
ibido’ POSO
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One more man deserves a word of mention among those
associated with scientific educational measurement.Lewis I,
Terman of Stanford University produced his Stanford?Binet
Scale in 1916 with his manual "The Measurement of Intelligénce“
Tor two decades it remained the best individual intelligence
test,

Other men were instrumental in extending the science
of measurement in education during this period but the former
ones made outstanding contributions.Acceptance of these
advances, however, was not immediate,Bducation is the con-
cern of all society, and opposition from nearly every group
of organized life builds up against any new system that may
react against its interests.Revolution, accordingly, or even
progress, in education is necessarily slow.fven in the ranks
of educationalists themselves, opposltion is often strong
and teachers are slow to accept new theories.Teachers fTor a
time expressed curiosity in the new tests and scales but
felt at first that they belonged to experts only.Credit for
popularizing the rise of these new tests belongs to Courtis
who, in 1911-12, successfully disseminated interest in them
through a survey.

what were some of the main factors accelerating this

measurement idea?
(1) @ducators discovered how inadequate were actual measure-
ments in schools.lany sSurveys in schools and colleges reveal-
ed that school marks were too subjective.BEvidence was

accumulated to show that teacher's marks varied as to time
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and as to subject.In a Wisconsin high school survey C.E.
Hulten reports:

“that 15 teachers who gave passing marks the first
time would have failed the pupil the second time
thg paper was marke@ and that 11 teachers who gave
feiling marks the first time_would have passed
the pupil the second time."

lNarks were too frequently a reflection of the personality of
the teacher rather than a true indiction of the pupil's
ability.Thorndike and other educators were shocked by the
results.Even lay-teachers saw the need for more accurate
Measures.,

(2) Dissatisfaction with existing marks assigned by
teachers.Variations in teachers' marks caused great concern
to professors of education in laboratory schools.

“hy do teachers differ so much in estimating the
worth of a given product and in the distribution
of marks to groups of pupils? Four possible
factors may be mentioned: (1) Differences in the
standard of severity or leniency of different
teachers; (2) Differences in the standards of
severity or leniency in different schools;(3)
Differences in credit or penalty assigned by.
different teachers to any given fact or error
in a piece of workj; (4)Minuteness of the dis-
crimination between successive steps of merit
or quality in & given scale of gualities." 19

(3) Research Bureaux in large educational systems were
extende#ﬁore effectively and examined the use of educational
tests.All associated people were trained in their use and,
realizing their educational importance, they carried the

new testing techniques back to the classrooms.

18
C.C.Ross. op. cit., p.47.
19 ,
H.AgGreene—AcN.Jorgemsen—J.R,Gerberich.ﬁeasuremenﬁ
and Evaluation in the Segcondary School.New York:Long. 1943 ,D.136.
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The recognition of the wvalue of standard tests for
diagnostic purposes has done much to popularize their use
and to transfer them from the hands of specialists to teachers.,
The new-type tests are more objective, they can be marked
easily, they permit wider sampling of the subject, and they
effect a more reliable mark than the old essay-itype exam-
inations.Cf course these tests were immediately popular, as
many teachers believed the ordeal of final examinations
would be over.These tests, however, have limitations as well,
I1f poorly constructed, they tend to encoursge the
memorization of facts, they fail to develop skill in solution
of problems,; and they do not allow pupils to form their own
opinions IHursell states that:

1. "they do not reveal & person's capacity for complex
: and sustained learnings.

5. our tests cannot directly reveal capacity for
disentangling concepts from complex situations.

3. our tests cannot directly or indirectly reveal
capacity for consistent and considered choice
netween possible courses of action.

4. our tests cannot directly reveal capacity for
dealing sensibly and wisely with practical problems.

5. our tests cannot reveal directly 2 person's
capacity for controlled and effective methods
of work.

6. our tests cannot directly indicate the depth,
strength and subtlety of a person's appreciative
regctions in ethieal, social, or sesthetic matters.

% above all, our tests cannot even begin directly
to reveal capacity for produclng original ideas
and construction — for initiative." 20

20
James L. Wursell. PBsychological Testing. New Yorks
Longmans, Green and €o., 1949, p, 14-15,
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iThe other side of the victure is that despite
limitations which every judicious studant of the
subject is bound to recognize, the modern test-
ing movement has achieved great and indubitable
successes, pboth practical and theoretical," 21

The following quotation summarizes the evolution of

v

testing systems and the progress towards efficacy of tests &b

2

measurements in evaluating educational progress:
"Pegchers long have measured the results of their
teaching efforts.However, it is only relatively
recently that any degree of accuracy has been in=-
jected into their methods of measurement.For many
vears the teacher's estimate was accepted.as the
sole measure of a pupil's ability or accomplish-
ment.Studies of the reliability of such methods
gradually began to cast a doubt on thelir accuracyv.
Lccordingly, interested teachers and research
workers began to seek Tor more dependable measures.
This movement was fostered by the so-called
‘survey! movement among educators which appeared
at about the same time.Possibly the survey move-
ment itself was & product of the same spirit of
unrest and dissatisfaction with educational
methods which brought into being the measurement

movement.The survey movement left in its wake
sfperfectly logical result—the establishment of
thany centres of interest in the more exact
evaluation of the results of educational practices.
These later appeared as bureaus of educational
measurement and research, a Tew of which are still
functioning.Very distinctive service has been
rendered by these agencies through their work in
construction, standardization, and critical N
evaluation of educational measuring instruments." 22

21
ibid.s p.l1l6.
22
H.A.Greene-A.N.Jorgensen, op.cit., D572,
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Progress since 1918

Thorndike in 1918, vpublished one of the most influen-
tial papers of this period on educational measurement.
tThe paper began with the well known dictums'What-
ever exists at all exists in some amount',and end=
ed with this note of satisfaction:'Of the gains
made in the past decade, we mey well be proud.™ 23
In this paper Thorndike showed the gains of the past
decade and predicated much improvement in the immediate
future.The place of these tests was finally established in
the Tield of education and their use began to spread into
other lines of work.A system of testing had been initiated
in army life during the First World War and was considered
of value.Buckingham 4 _(igtes states that in 1919 Hest-making
passed from an amateur to a professional basis™, The general
picture is that, as in schools teachers had accepted test to
improve marking, so the general public adopted unconditionally
the test-result method.In fact we enter a decade or so of
complete confidence in all tests.liany were good but inevitably
some were poor.One point is clear: iionroe 25 in his "Ten Years
of @ducabional Research, 1918-27" notes "that the pidneer
state of educational research is passed.“
By 1927 the survey type of tests had given way to

specific and diasgnostic tests.Thelr purpose was to show a

23
¢.C.Ross, op. cit., DP.49.
24
R.B.Buckinghem,"Cur First Twenty-five Years,"
Proceedlngg of the Natiomal Education Assog¢iation, 1941, p.354,
Walter S. Monroe.Ten Years of Zducstional Researchy
1918-27,.Bureau of Educational Research Bylletin, No.42,

s 2 At it

Urbanas University of Illinois, 1928,
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pupilts weak and strong points and they were a decided im-
provement on the early tests, which were too general.The
rapid development of high-school tests for all subjec%s
followed.These were a great factor towards better marking as
objective tests were cheap and so were widely used.About this
time some educators began to doubt the results of the tests
and a critical attitude developed towards them.As the Tield
of measurement and experiment was extended into new areas,
the critical force increased and, as it was supported by
educational publications of the day, it resulted in more in-
tensive diagnostic workeIn view of this research, more
attention was given to reliability and validity of tests.The
final outcome of this later period was that people realized
that standard tests did not meet all the required needs of
measurement and techniques must be improved for truer
evaluation,This critical attitude towards tests is a strong
progressive factor because it requires of teachers, not that
they should abandon objective tests, but that they should
analyze the test scores.
1Zildreth points out some beneficial results of
this changes A more critical attitude towards
intelligence measurement, asg the outcome of
continued experimentation, has resulted in more
suthoritative research findings, more sensible
and intelligent interpretation of data.This
attitude has shown itself with respect to
achievement tests and personality measurements
as well.The result has been not so much the
curtailment of the use of tests, as their more

critical use and the more cautious interpretation
of test scores." 26

26
C.C.Ross, OpPecit., D.63-4,
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The gradual progress in scientific measurement
with its resulting standardized and diagnostic tests has
led steadily to greater wvalidity in teschers' marks and has
reacted againsﬁ the general tendency to discredit the exanm-
ination system.The present study may be considered ,there-
fore, as an indication of the value of teachers' marks in
the high schools of Hanitoba for the purpose of promotion

from Grade X1,
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BT MARKS IN SIX COLLZGIATES FOR
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The investigation was begun in Gordon Bell High School
by obtaining Department of Zducation June marks for non-
exempted students for 1949.The writer obtained from school
records marks for students listed for non-exempion the pre-
vious Fzy.These marks were recorded on Tally Sheets (see
Appendix A).The name of the student was replaced by a number
in the Tinal analysis of totals.The results, recorded in
Table II read as follows: Subject, Number of Pupils, Total
(whether positive or negative), per Fupil Average, either

positive or negative, and, lastly, the Wumbe r of Papers hav-

..... -

ing the seme mark as that of the Department of Zducation.

N

Thesg results are recorded in Tebles II to VIl inclusivey
of this chapter.
i Comparative study of the marks of Gordon Bell

|

Collegiate is presented in Table II.

DD



A WO TTT, TVATITWATTON RESTLTS
SUMIARY OF GCRDON RBELI IXANINATICH RESULTS

C

TOR THE YEAR 1949

WITE DEPARTHEN

i} £ ] Pupi Humber of

Subject Wumber of Totﬁ; Plus ?fr g:gll %Zmers P el
Papers or kinus ?iii‘ir topbept;

winus .
Lite 68 =32 —é.é6 g
NP, 70 245 B

%2@%, 64 325 5,01 1

Geor, 67 -1232 -18,39 8

Alg. 65 -51% ~7.98 9

Chem. 59 -592 -10., T

Fhys. 21 =170 -8.1 1

Fr. 50 -386 -7.6 !

Lat. 13 =119 =9,1

This table represents the measure of difference in
teacher and Provincial marks for each of the nine subjects.
The subject in first position is Literature wiih -1.16 average
and it means that each pupil was marked 1.16 points below
the mark obtained in the Provincial Examination held in June.
Composition is next with 3,5 average,followed by History.These
are the only subjects over-scored.Algebra and French have the

, in,
seme average followed closely by Physics WhileALatin the range
is a little wider.Chemistry with -10. hes the second highest
under-valuation,with Geometry,as the highest,averaging ~18,39,

The general results presented here indicate, for 1949 a4 least,

that teachers under-estimated the ability of the students,



T+ was considered advisable to carry the stu

variation from school to school within the City

and to establish the religbility of the sempling .larks for

Lo L

for this purpose.The results from Kelvin are presented in

b3

abhle IIL,

Subject Tumber of Total Flus Fer Pupil of Pap

Tapers or ¥inus age Mﬁual to B
D@na tment

Tite 59 101 1.46 4

Comp. 70 436 6,94 0

Hist. 68 352 5.17 1

Geom, 65 -9925 -15,31 1

Alg, 65 -414 -5, 37 0

Chem., 70 139 1.95 3

Phys. 24 =60 -2.5 0

Fr. 52 344 6.61 0

Tat. 3 156 19.5 0

The Kelvin school returns have many results in common

with Gordon Bell Tor 1949 .,The two schools have almos st the

of students.Literature agein has the best average

and also has Tour papers with equal marks in Collegiate and
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-15,31, and Algebra nas B
1 Alg

situstion is exactly the reverse of that of the first Winunipeg
school.Both Languages are decidedly over~gstinated, while in
Gordon Bell,'they are as much vunder-sstimated.

mach school has a total of nine sets of equal marks.

4 comparison of marks for the West Kildonan (Centeanial)
Collegiate is reported in Table 1V, |

TaBLE IV

ARY OF WEST KILDONAN RESULTS COMPARED WITH
JCATI

DEDARTIENT OF ZDUCATION MARKS POR THE YEAR 1949

Subject Fumber of Total Flus Per Pupil  Humber of Fapers
Papers or Minus Average Zqual to

Flus or Department
Iinus

Lit. 15 14 .93 0

Comp. 16 267 16.75 0

Histe 16 196 12.5 0

Geon. 15 9 .66 1

Alg. 15 1 .06 0

Chen, 15 9 .66 0

Phys. 15 159 10.6 1

Fr. 9 1 .11 1

Lat. 4 -5 -1.25 2

i This Collegiate has the best returns of all schools

examined and presents many close averages,nemely, Literature

with .93, Geometry .6, Algebra .06, Chemistry .6, and French
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.11 per paper.Latin with -1.25 average is exceptionally high
for that subject and is outstanding in the respect that there
are two sets of equal marks out of four papers.

In these results Algebma and Geometry have almost the
Departmental average.The two previous schools show considerable
under-estimation in both Mathematics.Literature has a close
average but Composition is decidedly over-ecstimated.These
English subjects have no papers with the same marks és those.
of the Department.History is also over-marked,

With the exception of Composition, Physics and History
West Kildonan has all averages close to the Department stzhdard,

The analysis of marks for the Dauphié Collegiate are

reported in Table V.
TABLE V
SUMIMARY OF DAUFHIN EXAMINATION RESULTS COMFPARED

WITH DEPARTVENT OF EDUCATION LARKS FOR THEZ YEAR 1949

Subject Number of Total Plus  Per Fupil  Number of Paper

Papers or linus Average Equal to

Flus or Department
Minus

Lit. 34 * -36 -1.06 0

Comp. 34 ~54 -1,58 0

Hist. 34 35 1.03 0

Geom., 32 -70 -2.18 0

Alg. 30 -60 -2.0 1

Chen, - 34 -111 -3,27 0

FPhys. 27 -18 -.66 1

Fr. 22 8 .36 0

Lat, 11 : -33 -3.0 0
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These results are the best 8o far because there is no
significant over-estimetion or under-estimation.It is true
that seven subjects are under-scored but not 1o any degree.
Averages are close throughout although there are only two
equal marks.

The best average is French with .36,closely followed by
Physics.The two English subjects have a near zero average and
present less spread than in other schools.History also presehts
2 close average.Algebra and Geometry show a slight deviation
from the Departmental standard.Latin has a close average, -3
ond is followed by Chemistry with the widest variation, «3,27.

The analysis of the Iorden (ifaple Leaf) Collegiate
returns are given in Table VI.

TABLE VI

P

[ARY OF LCRDEN EXAWINATICH RESULTS CCUPARED

SUL

VITE DEPARTIENT OF EDUCATION MARKS FOR TERE YZAR 1949

E

Subject Tumber of Total Flus Per Pupil

I ' Number of Fapers
Papers or Lilnus Average Agqual to

Plus or Department
Minus

Lit. 9 -5 6,3 0

Compe. G 152 16.89 0

Hist. 10 15 1.5 0

Geom, 10 74 o4 0

Alg. 8 97 12,12 0

Chem, 8 =80 =10, 0

Pyhs. 7 -51 -7.28 0

Fr. 7 52 743 1

Tat. 4 24 6.0 1
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epresent more diversified returns than

L7,

in other schools.The best average, 1.5, is in History.latin,

m

»

over-scored by six points, comes next.Literature is under-

estimated by the same amount.Geometry and French have the
same average,with Fhysics under-valued to the same degree.

over-estimation, particularly in Algebra.This is the fTirst

i
ot

Collegiate with such significa éver~scoiing,
The last Collegiate studied was Portage la Prairie,
Table VII contains its summary.
TABLE VII

PRATIRTHE EXAUINATION

WITH OF EDUCATICN MARKS FOR THE
Subject Humber of Total Plus Per Pupil Number of Papers
Papers or minus Average Bgual to

Flus or Department
Minus

Lit. 18 3% 2.16 1

Comp. 18 84 4,66 0

Hist, 18 153 8.5 1

Geom, 18 =177 -9.83 0

Alg, 18 ~-138 -7 .66 0

Chem, 18 193 10.73 0

Phys., 14 168 12,0 0

Fr, 11 -129 =11.72 0

Lat. 7 =60 -8.5% 0
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The pattern of averages in this Collegiate presents one

A

Vi3

unusual feature.Literature and Composition are both positive;,
Mathematics are both negative, Sciences are both positive, and
Languages are both negative.In other words, each group is
entirely positive or entirely negative.

In the English section, the results are similar to those
of Kelvin and Gordon Bell, although Literature is over-valued.
It will be noted that Literature has the closest average and
has one paper equal to that of the Department of Zducation.
History is over-scored more than inAany other school except
West Kildonan.Geometry and Algebra are both under the standard
as in Dauphin, Kelvin and Gordon Bell.Languages bear out the
under-valuation of Gordon B¥11.Sciences are decidedly over=
estimated, 2 situation opposite to the results in the majority

of the other Collegiates,
Summary of Subject Matter Variation, Study I

The remainder of the study on variation in examination
marks for 1949 consists of graphical presentations of variation,
The charts are made for each subject individually and then in
composite graph form.A deviation from the Departmental average,
which is represented by zero, has the same value whether plus
or minus.In other words a <44 rating represents the same dis-
tance from zero as does a -4, Graphs are presented hereafter
for each subject and on page 45 a composite graph is given

for all subjects.
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The previous graphs for each subject examined in

1949 presént their variations.These, in tukn, are co-ordinated
in a composite grapvh.It is not the intention of the writer to
repeat individual subject graphs for the years 1950 and 1951,
but rather to use the composite graph only.In FPigures 1 and 2y
variations are shown.The writer counsiders from +5 to =5 &
reasonable fluctuation from the Department of Education standard,
This is, of necessity, an arbitrary area of meadurement but
Wllywerve adequately to illustrate variation.Figure 3 shows
that all subjects for one Colleglate are inside the designated
range and six subjects for another school are also within this
area.In the remaining schools are to be found a varying number
of subjects beyond this range.In the latter schools it 1is
usually a few subjects that have caused this wide wvariation.

As shown in graphs 1,2,3, 8 and 9, slight variations
exist in Literature, Composition, History, French and Latin.
In the remaining graphs, curves are skewed because of extreme
variation found in some cases in ocecasional subjects.History
is over-estimated in every Collegiate examination, and Com=-
position in five oub of six.

The last part of the investigation for this year is
a comparison of the means obtained from Departmental marks

and those of the Collegiates.Table VIII contains these data.
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TABLE VIII
RANGE IN MEANS OF SCHOOL MARKS COMPARED WITH
THE RANGE OF DEPARTUENT OF EDUCATION MARKS, 1949

e o e S b ag g s

G.Bell Kelvin W.Kildonan Dauphin Morden Portage

Lit. Mean 60 - 55 - 65 - 56 - 54 ' 61— Range
Dept. " 62 54 62 60 59 60 54=62
, Fe S——_— ‘ e :
Comp. 62 58 63 54 64 63 54-64
Dept. " 57 51 38 53 51 58 38«58
Hist. W 61 55 57 60 64— 60 55-69
Dept. " 58 ol 50 61 ob 63 50=-63
Guaa. T ETTINT W 58 b B - T T T
Dept. " 80 56 50 63 61 69 50-80
Alg. ™85 50 BT 89 BT U50-76
Dept. " 72 57 55 73 58 71 55«73
Chem. ™ 54 53 - a3 62 - . F6 3600
Dept. " 65 51 40 60 52 62 40«65
Phys. ™ 859 . 53 50 70 15 T8 42-70
Dept. " 64 57 40 71 51 58 40-71
Fr. T 58 75 R T 55 B T 55 - 50=-6%
Dept. " 64 54 53 56 39 66 30=66
Lat. ¥ 50 60 55 60 - 50 54 50=560
Dept. " 57 50 55 64 43 64 43-64

on comparing the means of the subjects as listed in this
table,the former variations of the subjects, in the main, are up-
held.We find the range is lowest in Literature when both Depart-
ment of Equcation and Collegiate returns are considered.This
means that the results are best in this subject.History follows,
with the range almost equal in both Departmental and Collegiate

marks.Composition, Latin and French form a satisfactory group.
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The lowest group, in keeping with the previous analysis, con-

sists of Chemistry, FPhysics, Algebra and Geometry in which the
spread from the means is wide in both Collegiate and Departmental
results.
In conclusion, some significant results may be re-stated
in brief for the study of examinations made for 1949,
1. In two Collegiates the fluctuation is slight from
Department standards.In the other Collegiates wider
#ariation has been caﬁsed, chiefly by a few subjects
in each case.
92, The variation in subject matter scores is not large
for Literature, History, Composition, Latin and French.
3. There is significant variation in the case of
Chemistry, Phaysics, Algebra and Geometry.
4, History is over-estimated in all six sxhools, and

Composition in five of the six Collegiates.



CHAPTER IV
COMPARATIVE STUDY FOR THE YEAR 1950

The next year studied in the investigation is 1950.The
returns for that year are herewith submitited for subsequeht
analysis.Table IX presents the Gordon Bell results for 1950,

TABLE IX
SUMMARY OF GORDON BELL EXAMINATION RESULTS COMPARED

QUL o

WITH DEPARTLENT OF EDUCATION MARKS FCR THE YHAR 1950

Subject Humber of Total Plus of Papers
Papers or Iinus o
ant

Lit, 51 ~175 =343 3

Comn, 52 512 5.0 0

Hist. 54 360 6,74 1

Geom., 49 =482 =9.83 0

Alg. 3 =27 ~9.0 0

Chem, 17 =315 -18,52 0

Fhvs, 12 11 .91 1

Fr 3 =42 14,0 0

Lat. 0

Physics shows the least variation, being only .91 above
Departmental average,Literature is under-valued =3,43 while
Composition and History are almost equal, an over-valuation of
6 and 6.74 respectivel¥.Geometry and Algebra have approximately
an: equal negative rating.French with few papers is under-valued

-

14 points.Chemistry has the greatest variation with -18.52 average,
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It was considered advisable to select the middle year,

1950, for a study of pupil variation.The mark of each pupil in

any subject the average Tor which was outside the +5 to -5 range,
was examined. with a view to determining the number of individual
papers in that subject beyond a 410 t0=-10 variation from the
Departmental standard.To comprehend the division more easily,

ﬁwo separate columns are made for the papers over-valued with

the division %10 to +20 in one column, and over 420 in the other,
The same recording was made for the under-valued papers,This

has been done for each Collegiate and is reported for Gordon
Bell in Table X.Deviation of individual pupil marks is indicated
by the number df'papers recorded in the columns headed Above
Department Average and Below Department Average.rFor example, in
Gordon Bell, Chemistry has an sverage of -18.52(Table IX), and
the number of pupils in the under=-valued column is 129Vor 12
papers out of a total of 17.

TABLEL X

PUPIL VARIATION IN WIDE RAWGE SUBJECTS TN GORDON BELL, 1950

v T
— st e e

Subject Humber of Humber of Pupils Number of Pupils
Papers Above Dept.Average Below Dept.Aver.
+10 to +20, $20 -~ -10 t0~-20, -20~--
Comp. 52 13
Hist. 54 15 S 2 g
Geom, 49 4 0 10 13
Alg. 3 0 0 1 1
Chemn, 17 0 0 6 6
Tr, 3 0 0 1 1
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Geometry has 23 out of 4% pupils below the <10 range
and Chemistry has 12 out of 17 papers so defined.Composition
and History are over-valued.The school marks in Geometry tend
to be severe.On the other hand marks in Composition and History
would indicezte leniency.These variations support the fin&ings
of Table IX.

The results for Kelvin Collegiate are reposted in Table XI,

TaBLE XI
SUMMARY OF KELVIN EXAL

ITNATION RESULTS COMPARED

WITH DEPARTUENT OF EDUCATION LARKS TOR THE YEAR 1950

s g s
et v

Subject Humber of Total Plus Per Pupil Humber of FPapers
apers or Minus Average Equal to

Plus or Department
Minus .

Lite 43 227 -5H,27 1

Compe 42 -3 -,07 0

Hist. 46 131 2.84 1

Geomn, 35 _ -93 -2,65 0

Alg. 21 197 9.38 0

Chem. 21 ~67 , =3,19 0

Phys. 3 2 .66 0

Fr. 17 126 7.41 1

Lat. 11 .56 5,09 1

Composition shows the least variation, being only -.07.
Physics, with three papers, is .66.Subjects varying
significantly are Literature, Algebra, French and Latin.
History and Geometry average 5.84 above and =2.65 below re-
speotively.Chemistry has =3.19 under-estimation.French shows
an average of 7.41 while Algebra is slightly wider in its

variation,
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Kelvin averages are close to the Departmental standard,
exceprt in Algebra and French.Subjects to be further investigated
are:Literature, Algebra, French and Latin.These subjects are
given in the Table below.
TABLE XII

TUPIL VARIATION IN WIDE RANGR SUBJECTS IN KELVIN, 1950

ot s s e

Subject Number of Humber of Pupils Number of FPupils

Papers Above Dept.Average Relow Dept.Averege
+10 to+420, +20-- =10 to =20, =20--
Lit. 43 3 0 11 2
Alg, 21 2 7 1 2
Fr, 17 3 1 0 0
Lat. 11 1 1 ¢ 0

Literature with 11 pupils in the Tirst negative range
and 2 in the second, indicates the subject to be under-valued,
Algebre has a total of 9 papers in the Over columns and,with but
% in the under-valued,suggests the subject is over-estimated,
French and Latin support the over-estimation established in the
variation averages, which were 7.41 and 5.09 eespectively.The
number of pupils in the respective columns corresponds with the
positive or negative balance obtained in variation averages,

West Kildonan results for 1950 are rresented herewiths
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TABLE XIII
SUNIMARY OF W&ST KILDONAW EXANINATION RESULTS COLPARED

HITE,DEPARTEEET OF EDUCATION iARAb FOR “Eg VEAR 1950

Subject  Number of Total Flus Per Pupil Wumber of FPapers
Papers or Hinus Average Bgual to

Plus or Department
HMinus

Lit. 16 =129 -8.06 1

Compe 17 -30 -1.76 0

Hist. 18 100 5,565 0

Geont, i34 -7 - 41 0

Alg. 4 1 . 2D 0

Chemn., 3 25 8,23 0

Phys. 0]

Ff% 1 2 2.0 0

Lat. 1 -6 -6.0 0

It will be observed that, for this year, the number
of papers in Mathematics, Science and Languages is reduced
considerably.Although the averages are not as representative
as could be desired, they can be considered.lo students wrote
Fhysics because they had taken an optional subject that does
not condern this study.

Geometry and Algebra show the least variation with
slmost zero averages.Composition is under-estimated -1.76, while
French is above the standard by two points.History is over-
valued by 5.5 and Latin is relatively the same, but under-
valued.Literature and Chemistry present the widest variation,
-8.06 and 8.33.

Subjects beyond the five point range in West Kildonan

are studied in Table XIV.



TUPIL VARIATION IN WIDE RANGE SUBJECTS

-1

Subject Number of Tumber of Fuplls Tumber of Puplls
Papers Above Dept.Average Below Derpt.Average
+10 to +20,+20~~ 10 to. =20, =20-=
Lit. 16 1 0 4 2
Hist. 18 7 1 1 1
Chem. 3 2 0 0 0
Lat. 1 0 0 0 0

Titerature, with 4 papers in the Below Department column
for the first range and 2 papers in the second shows that more
than one-third of the papers are in this area.History with 8
papers in the Above columns indicates over-evaluation and the
same rating is true of Chemistry.Latin, while outside the narrow
five point range, has no paper beyond the ten point range, its

- .

only mark being -6.7hese figures support the averages formerly
obtained in the variation study.
The results for Dauphin Collegiate are reported in Table

XV.
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TABLE XV

SUNIZARY OF DAUFPHIN BXAMINATION RESULTS CCMPA

WITH DEPARTVENT OF ZDUCATION WARKS FOR THE YEAR 1950

Subject Humber of Total Flus Ter Pupil  Number of Fapers
Papers or linus Average Equal to

Pilus or Department
¥inus

Iit. 16 182 11.37 0

Compe. 16 180 11.25 1

Hist. 16 36 2.25 0

Geom. 16 ~-96 -6.0 1

Alg. 6 24 4,0 0

Chemn, 8 3 Y 0

Fhys. 14 -68 -4 ,85 0

Fr. 4 14 360 0

Lat. 1 3 3.0 0

Chemistry with .37 has the lowest variation.listory
shows a close aversge of 2.25.Languages come next, each with 3.
Algebra and Fhysics have only slight deviation, the former 4
and the latter -4.85.Geometry is unde er-valued by =6.The English
subjects both average llffgéesent the widest variation.

Tor Dauphin the subjects outside the five point range
sre:-iterature, Composition ond Geometry.The next Teble will
contéin detailed analysis in these subjects.

TABIE XV

TUPIL VARIATICN IN WIDE RANGE SUBJECTS IN DAUE 11, 1950

SUDhject Tumber O Tumber of Pupils Tumber of &QE s

Fapers Above Dept.Average Below Dent. agere

#10 to420, +20-- =10 %o =20, 20--
Litc 16 4: 4 O O
ComDe. 16 6 2 0 0
Geoil. 16 1 0 2 2
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Dauphin, with only three subjects ocutside the five point

o

renge suggests low renges in 1950.There are 8 papers out of 16

[
:3

the Above column in both Literature and Conm

*cf
w
v

R .
]

e

o ion, so that

over-estimation is indicated.Geometry is under-valued dbut the

degree of deviation is lower than in Literature or Composition

(-6 in Geometry compared with 11 in Literature and Composition),

o

2s a smaller number of pupils usually produces a corresponding
decrease in the variation average.

The results of liorden Collegiate are reported in Table

XVii,
TABLE XVIX
SUMMARY OF WORCEN IXAMINATICON RESULTS COLEPARED
WITh | OF EDUCATION MARKS FOR THH YEZAR 1950
Subject Fumber of Total Flus Per Pupil Number of Papers
Fapers or ¥inus Average Zgual to
Flus or Department
inus
Lit. 16 -117 ~7.31 2
Compo. 16 79 4,94 0
Hist. 16 49 3,06 0
Geom. 15 19 1.26 0
Alg. 5 =149 -29.8 0
Chemn, 5 27 5.4 1
Fhys. 5 -8 -1.6 0
Fr. 3 41 13.67 0
Lat. 0

Geometry has a variation of 1.26 from Departmental
stendard with Fhysics -l.6.Hlstory and Composit ion have satis =
factory averages, voth over-estimated.Chemistry ranks next with
5,4 and 1s fTollowed Dby Literature,—?.Bl,French has a wide

variation, 13.67, while the average in Algebra is extrene, -29,8,



=57 -
These averages show fouxz b ict ui ivid
rages w Tour subjects which require individual
pupil analysis, nemely, Literature, Algebra, Chemistry, and French

TABIE XVIIZX

PUPIL VARIATIOH I WIDE RANGE S

SUBJECTS IN MORDEN, 1950
Subject gumber of Number of Pupils Wumber of Fupils
Papers Above Dept.Average Below Dept.Averag
{»lO tO *’209 "%’20"‘" “"10 tOv-zog "20 el
Tite 16 2 0 6 1
Alg. 5 0 0 1 3
Chenm., 5 1 1 1 0
Fr. 3 2 0 0 0

Literature has approximately one-half the puplls in the
Below Department Average column and is under=-valued.Algebra,
with 4‘of 5 papers in the Below columns, presents wide negative
variation.¥rench has 2 out of 3 papers above the Department
average, indicating positive variation, as 1is obtained in the
former study, 13.67.

The results Tor Portage la Prairie are reported in
Table XIX.

TABLE XIX

SUNITA]

PORTAGE LA PRAIRTE EXAMINATION RESULTS

COMPARED WITH DEFPARTIENT CF TDUCATION IARKS FOR THE YEAR 1950

Subject Wumber of Total Plus Per Pupil Fumber of Fapers
Papers or linus Average Equal to
£ius or Department
Iinus |
k¥ 't =30 "":‘Lagé Q
Tomp. 17 159 .31 1
Histe. 16 10 .62 2
Geom. 11 ~-13 -1.18 0
Alg. 11 =70 -6.36 0
Chem. 11 90 8.18 0
Fhys. 2 61 6.77 0
Fr. a8 =38 -4.,75 0
Lat. 5 ~26 ~5.2 0
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74 o %
History, .62, has the average closest to the Depariments
standard.Literature and Geometry have little variation with

and -1.18 respectively.The aversge in French is -4.,75 while ILaiin

(1)

shows g 1little wider variation, =5, 2,“1” bra is under-cstimated
by =6,36 while TFhysics 1s over-valued by 6.77.Chemistry 1s overs
scored, 8.18, as is Composition with a slightly wider devistios

Tortage la Irairie has Composition, Algebra, Chemistry,

]

hysics and Latin outside the five point average renge.These sub-

jects are analyzed in the following Table.
TABLE XX
PUFTL VARIATION IW WIDED RAVGE SUBJECTS IN PORTAGE LA PRAIRIE
1950
Subject Number of Fumber of Fupils Number of ngiié
Fapers Above Dept.Average Below Dept.average
‘ 410 to +20, 4+20~-- =10 t0<20, =-20-=
Comnp. 17 5 3 2 0
Alg. 11 0 0 4 0
Cheh. 11 5 0 -0 0
Fhys. o 3 1 1 0
Lat. 5 0 0 1 0

Composition, with 8 pupils in the over- stimated column

and only 2 pupils in the first negative range, ranks above the

o)

Nepartmental average.Algebra with 4 papers in the negetive range
£ g )
is below the stendard average.Chemistry and Fhysics are over-

Py AR EN LI
valued, while Letin shows under-valuation corresponding to its

variation average, -5.2.

To further anzlysis of this nature 1s necessary fotr the

remaining years of the investigation, as the results of this
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study are conclusive,In brief, if an Accredited Collegiate has
2 high positive avezmage, there will be a corresponding number of
pupils whose marks are over-estimated.Similarly, if the negative
average is large, the number of negative papers will indicate
the number of pupils under-valued.The following two Tables
il1lustrate the extent of over-evaluation and under-evaluation
of subjects for 1950.

TABLE XXI

SUBJECTS IN CCLLEGIATES SHOWING SIGNIFICANT OVER-ESTIMATICN

s e mom s s b G e s s i oy ot Mo i e )
e b1 e ot i e om0

Subject G.Bell Kelvin W.Kild. Dauphin Iiorden Portage

it X
Compo. X X x
Hist, X

Geon.

Alg. X

Chem. X x
Thys.

Fr, X X
Tat. X

MM

TABLE XXII

SUBJECTS IN COLLEGIATES SHOWING SIGNIFICANT UNDER-ESTIMATICH

e
JU——

Subject  G.BELL Kelvin W.Kild., Deuphin lorden TPortage

Lite. = X x
Compe.
Hist.
Geom., X

Alg. X x %
Chem. X

Phys.

¥r. X

Lat. x x
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The foregoing Tables, i% is important to note, are for
subjects outside the five point range.Table XXI reveals. only 14
instances out of a possible 51 where the average is more than
the five point range, a total of 27.4%. In the next Table the
under-valued subjects are indicated, 12 in number out of 51, &
total of 23e7%,00nsidering the narrow range allowed for
fluctuation. ond the few extreme variations that always bring
the percentage down considerably, this deviation from the
Departmental average is not excessive,

A graphical representation of the data is iven in

0

Figure 4.
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Figure 4 is the composite graph for 1950 and is constructed

on the same scale as was used last vear.Wnen the +5 to =5

Py

VS . . R .
variation from the Dgpartment of Educatlon standard

applie

ft
[14]

fetv
e

;
@D
[

to the graph the following resulis are cstablished: one Collegiate

0

,Y”'..L“ . s - ) v by o~ . . 3
sith six subjects, one school with five subjects, three schools
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with four subjects, one Collegiate with two subjects,fall within

akd

2]

ok
i

directive range.This is a concentrated return even if thers

s no Collegiate with all subjects within the area of measurement.

pote

Good graphs are recorded for Historys Composition,
Titerature, Fhysics, Latin and Geometry.In Chemistrys French and
Algebra, greater variations have marred the uﬂifo_mitonf the
graph.

History is over-estimated in 211 Collegiates and Com=

d

position in all but one.
Ranking of Subjects by the iethod of Variation

A narrow range of average variation,#5 to =5, was intro-
duced in 1949 as a close standard of deviatlon between Collegiate
marks and those of the Department of sducation.This unit of
measurement has been applied to the averages of subjects and
checked against the analysis of the Composite graph.With this
standard of comparison, the respective ronking of subjects
through variation presents the following orders History, Geometry,
Physicss Composition, wrench, Literature, Chenistry, Algebra
and Latin,

The second minor study in this chapter concerus the

snalysis of the means for oth Collegiate and Deparitment marks.
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The intention of the writer is to determine the position of
subjects by the method of means and compare the results obtained
in the previous analysis through variation.The data of the sets
of means are set forth in Table XXIII.
TABLE XXIII
RANGE IN MBEANS OF SCHOOL MARKS COMPARED WITH
THE RANGE OF DEPARTMENT OF EDUCATION MARKS, 1950

=== e s .

G.Bell Kelvin W.Kildonan Dauphin INorden FPortage

» \ Range

Tit. Mean 59 53 51 63 48 64 4§:§n
Dept. " 62 61 61 53 58 71 53-71
Comp. " 64 58 57 68’ 55 6 52-%6
Dept. " 60 55 56 52 53 58 5260
Hist™ " 53 58 58 51 X0 53-%0
Dept. " 48 54 52 59 55 68 48-68
Geom: ™ 60 52 - S TR T 5376
Dept. " 72 56 60 60 "3 76 5676
Mg,V 73 58 1 56 0 E5 T Z0-"2
Dept. " 84 56 58 53 58 75 53«84
Chem:. W 50 72 56 55 50 - 60 50=72
Dept. " 65 70 45 51 56 63 45-70
W 64 59 51 65 892 51-82
g:%i. " 60 52 56 63 73 52-73
Fr. — v 73 &7 89" 64 66 66 64-89
Dept. " 85 "2 87 56 50 69 50=-87
Lat. " g1 33 53 68 33-81
Dept. " 66 39 50 80 39-80

Analysis of the Table of means reveals several interest-
ing points.Composition has the best series in the study of means

and is closel¥y followed by Literature, History and Geometry.
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imilar results were obtained in the former study in variation,
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examination for each school shows that in Literature,
Composition, History and Geometry, all Collegiates

poth sets of means.

FE‘I}-
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e next group consists of Chemistry, French and Fhysics.
In Chemistry,means in school marks correspond closel¥ to that
determined Tor Departmental marks,French has high scores in both

sets of m ans.Physics shows up better in variation than in the

study of means,

Algebra and Latin present the greatest diversity in

1%

=

&
o

ns.sxtreme marks have resulted in wide ranges for these sub-

Cute
D
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ABven though these two 11

P

1es of study are disassociated,
it is interesting to observe that there is an analogy in the
conclusions.Subjects which have borne c¢lose relationship between
Collegiate and Department scores in the study on variation and
on the graph representing it have for the most part sustained
this relationship in the study of means.

In conelusion, the writer wishes to state that detailed

analysis of data has established low variations for Composition,

the subjective ones



material necessary for the analysis.

Comparative study of marks fTor Gordon Bell Collegiate

A "v"\T ot B T an < ub aie
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COMPARED

OF EDUCATIOCH I VAR 1951

Subjeet Humber of Total Flus  Per Pupil Number of Pap ers
Papers or ilinus Average Tgual to

Tlus or Department
Minus

it 5 301 6,02
fomD, 50 228 4,5

Hist. 52 451 8.6%7
Geome. 471 -4 34 ~-10.58
Alg. 58 ~515 -8,8"7
Chen. 68 ~1045 -15,38
Thys. 43 =13 -9

Fr. 39 ~218 -5,59
Tat. 18 =228 =12,67

e

fr}
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Fhysics has the best average with -.3.Composition is
over-valued by 4.56.French follows in third position with an

under-valuation according to Devartment standard of -5.59.

:««4
0
b
)

Titersture indicates over-evaluation.History and Algebra

o similar degree of variation, the former with = positive



ive.The remaining subjects have

1z the greatest, =15.58.

are ziven

o

Subject Fer Fupil

Average gua.L
=lus or J("‘p?,lﬂ“

inus

it. 29 ) 0 DL
D e 31 -42 -1.35
ste. 31 6 .19
Ofd, 30 =258 “8,6
44 -418 -9.5
hem, 4% =5 —.%3
Thys, 18 -14 y
gr% 36 402 11.18
T.2%. i 2 0 28

e
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Flve an aversge under oneg Soint nemelys,

H - : Sy Tialn Naav
ildonan marks are given in Table XXVI,




Subject L Total Flus Wumber of Papers
Papers or Iinus Hgual to
Degpartment
Lit, 17 -72 4,23 0
Comp. 17 ~47 =-2.76 1
Histe. 17 143 8,41 0
Geom, 16 163 10,18 0
Alg. 16 193 12,06 0
Chem, 15 125 8,33 1
Fhys. 16 116 7.25 1
Tr, 5 108 18.0 0
Lat. 3 ~13 ~4,33 1

Table YXXVI indicates pronounced variability from the

Department standard.in several cases,Composition is under-

. a2

e870.

-

by only =2.76 per paper.In addition, Literature and

.l

mated

=

Tatin are also close.The marks for six subj cts, nistorys
Geocmetry, Algebra, Chemistry, Fhysics and French are signifi-
cantly sbove the Departmental averages.

Comparative analysis of the m
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IIAFKS F0R THE YEAR 1951

Subject Tumber of Total Flus Per Pupil Humber of FPapers
Papers or Iinus Average Egual to
Plus or Department
linus

it 19 V)
Do 20 11
To 21 105
Geomn. 19 30
Alg. 16 40
Chem, 21 -7 _
Phys. 24 42 1.756

i
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Lat. 2 -1 -, 5

French is the only extreme variation in a table of good
averages.Chemistry, Composition and Latin have close averags ges,
all less than one pointoueometry and Fhysics indicate narrow
ranges from the stendard.The same relative position iz found

Tor Literature and Algebra.History is over-scored 5 per pa
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Subject Tumber of Total Flus ?@r Pupil Papers
Papers r ilinus erage g
us or Department
iinus B

Lit. 18 89 4,94 0
Comp, 18 212 11,77 0
Histe. 17 -39 -5,23 1
Geom, 12 -32 ~-1.68 0
Alg. 18 ~-19 -1.05 0
Chemn., 18 -250 ~-13,88 1
Fhyse 20 264 13.2 1
Fr. 10 ~35 «9.5 0]
Lat. 7 -52 ~7.42 0

next and is under-scored, & result that has not occurred before,

TLanguages have considerable deviation and are both under-valued.
Composition is significantly over-estimated.FPhysics and Chemistry
have high variations, one being over-estimated and the other
under-valued.

A brief comparative analysis of the Collegiates Tollows

herewith.It will be observed that high averages are Tound in

termine the extent of variation beyvond the fibe noint average.
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TABLE XXX

NUMBER OF SUBJECTS OUTSIDE FIVE~POINT AVERAGE

)

o s s e o s
P
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Subject G.Bell Kel. W.Kild. Dau, lior. Port. Total

i 7 1 52
Comp. 5d
Hist,. 52
Geom,

Alg.

Chem,

Phys.

Fr,

Lat.

XX XXX
X%
MMM MNMHM
b 4
b
gmmmbpmmwp

Over-estimation . X
Under s et

Variation is pronounced as it occurs in 29 instances out
of a possible 53,(no Latin in West Kjldonan) 54.7%.0ver-evaluation
is more marked than under-evaluation as it accounts for 16 out of
the 29 cases.Two Collegiates, Gordon Bell and Portage la Prairiey
have decided under-estimation while West Kildonan is over-scored.,
Considerable divergence exists this year between Departmental
standards and those of the Collegiates, except in Literature and
Composition.Kelvin and Dauphin present close averages with few

high deviations.
Comparison of Averages for Collegiates

In comparison with Gordon Bell results for this year
Kelvin averages are closer to Departmental standards in Literature
and Composition.Sciences are under-estimated as in Gordon Bell,

Languages in Kelvin are over-valued while in the other Winnipeg



school, they are under-estimated.History is over-marked in both
Collegiates,

West Kildonan averages in Literature and Composition rank
between Kelvin and Gordon Bell.Geometry and Algebra are positive
averages while in the two Winnipeg schools they have negative
scores.History is positive.There is nearly as wide a spread in
Fhysics and Chemistry as in Gordon Bell.French is highly over-
scored as in Kelvin, while ILatin is the lowest of the three schools,

In Dauphin Literature has an average closer than in West
Kildonan or Gordon Bell and second %o Kelvin.Composition is the
best average.hiistory 1s similar to Composition in its rank.Algebra
and Geometry have the best averages in all Collegiates.In Chemistry,
Dauphin ranks next to Kelvih.Physics compares closely with the fine
averages in Winnipeg Collegiates.French is similar to West Kildenan
and Kelvin.Latin is the best of the four schools.

Morden averages are compared with those of the other
schools for lybl.Literature has the best score, except for XKelvin.

The average in History is similar to that in other schools with

the exception of Kelvin.Dauprhin and liorden are close in Geometry.

jws)

The variation in Algebra is low for this year in Dauphin only, the
remainder of the Collegiates being much the same as Korden.
Chemistry has a high variation similer to Gordon Bell and West
Kildonan.rhysics has the highest range of any school.liorden hes

the second lowest average in French which, in 1951, is higher

n all schools,

-

g

All Collegiates indicate close averages in Literature,

™

The Composition score Tor Portage la Irairie is a high one com=

pared to other schools.In EHistory the deviation compares favorably;




but is a negative scoring.Geometry and Algebra have the closest

averages with Dauphin a close second.Fortege la Frairie hes a
wide variation in Chemistry as is true of half the schools,

In rhysics this Collegiate has a high average when compared with

H
[0

p

Q "
7,

schools.Gordon Bell ranks best in Fre

Dauphin or the
with Pyrtage la Prairie close to it.Latin is the same as in West

Kildonen, Both of these schools are higher than Dauphin and Kelvin

but lowey than Gordon Bell,
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An analysis of the range of varistion in this graph
establishes that seven subjects in one Collegiate, six subjects
in another, are inside the five point range.The remaining
Collegiates have varying number of subjects inside the aresa
with the lowest school having only two.Variztion is great,
especially in French.All Collegiates are outside the range in
this subject.The concentration about the zero line is not close
for 1951,

Variztion ranks subjects as follows for the year 1951:
literature, Composition, History, Fhysics, Létin, Geometry,
Chemistrys; Algebre, and French.

As in previous years, anelysis of means in Departmental
snd Collegiate marks is carried out in order to determine how
they compare with the results in variation.Thece data are sit

forth in Table XXXI.
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TABLE XXXI
RANGE OF MEANS IN SCHOOL MARKS COMPARED WITH RANGE
OF MEANS IN DEPARTMENT OF EDUCATION MARKS FOR 1951

G.Bell Kelvin W.Kildonan Dauphin Illordén Portage .. .-
Renge
TIT.Tean 60 B - N 51 55 58 5252
Dept." 54 60 61 59 53 51 51=61
Compi" 8 = B9 — 59 - 55 60 5969
Dept. " 63 60 62 61 51 55 5163
mist, T 85 55 56 55 BEEL T 55-64
Dept." 56 55 51 54 50 7% =73
Geom.T 52 03 553 54-65
Dept." 64 50 17 52 52 51 1764
Mg, T BT 43T ) 56 5 TIE T 3856
Dept." 62 51 24 54 54 51 24-62
Chem.™— 50— 55~ 38 _ 537 SE RO 3Re55
Dept." 63 54 28 54 50 64  28-64
Phys T BT 60 5 58 75 322
Dept." 58 54 27 54 35 60 27=60
Fr. " 60 55 56 56 a5 50 46-65
Dept." 64 51 30 33 38 62 30-64
Tat. " 55 L B 50 63 - - 55 50=-63
Dept." 69 55 50 66 it 62 50-69

In Literature the marks of the Collegiates give a range of
10 only, the same a8 for the Department.In addition the lowest
score in each set of means is only one mark different, which proves
that Departmental and school standards are close.Accuracy of scor«
ing is strongly indicated in Literatufe by these means.

In Composition,'the school-marks show a difference of 10 in

range, the same as in Literature.liowever, there is a difference of
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those of the Dgpartment of Zducation.A difference of 5 in the
low means and 9 in the highest scores ranks this subject slightly

below HEnglish.

Geometry shows considerable range in means, 19

Pfy
<
e}
of
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Collegiates and 47 for the Department.,However, on examin 1ing the
means for each school individuallyg it is apparent that the wide
range is caused by the results in one Collegiate,This subject 5
partly as %&esult of the spread in this instance,ﬁill drop to a
Llow rank. |

Algebre has a school range of 18, with 38 fTor the Departe
ment.An emamination of the table shows that the extremes are
affected here, as in the case of Geometry, by the results in one
school.A low position for the subject is indicated,.

In Chemistry the school deviation is 23, the Department

being 36.The difference in the two low means is 4 and in the high

{e]

means 1t is

@

The Collegiate range in Fhysics is similar to thaet in

hemistry are similar in both sets of scores.
Trench shows a range of 19 in school scores but a much

wider renge in Department returns.

Tatin marks are found in five schools only andé present

close scores.Cne Collegiate has the same means for both sets,
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while the same low stends for the ranges oth Departmental
and Collegiate scores,.
The final analysis of means shows that the subjects Tor

1951 rank

fts

n the following order: Composition, Literature,

History, Latin, French, ilgebra, Chemistry, Geometry and Fhysies.

Comparative Analysis of Variation and lleans Besults for 1051

o

The analyses of these two divisions will be dealt with

in detail in the next Chapter when the threec year:

jan
Q
b
o

studied

o

compared,This analysis, accordingly, will be restricted to

salient points,

1

Both studies have put Literature or Composition in

k

iy
[
By
o
oF

place.History, with a close range in means, ranks lower in
variation because in five Collegiates it is slightly beyond the
+5 to -5 range.It is always consistent and has no ex treme

variatio

=

1 enywhere.These subjective subjects, ther efore, can he

listed in the following order for 1951:Composition, Literature,

nd History.letin, written in five Collegiates only, comes next

®

but the results reached by analysis of the means are better than

those established by the study on wariation.

>

A more extended s

A

tudy is indicated before being able

rank is too high,Fhysics showed bhetter results in variation
than in the means znalysis; while Geometry is higher in wveriztion



I

than the renge analysis indicates.Chemistry and 2 cebra are low

in both studies.

The znalysi

fot
N

of marks in this Chapter presents results
that are similar to those obtained the previous years,ihis

sbtement applies in a general way to the resulits For +this vear,

for this year the pattern of achievement is consisten lthough

counsiderable veriation exists for 1951,
The points established as the outcome of the study of
the records for 1951 are as follows:

l. This year's results have consolidated the fluctuations

at persisted in one or more of the previous years.At the cone
clusion of the last Chapter certain trends, in some Colle egiates,
were evident and it required another year to substantiate or

negate them.The analysis of data for 1951 has cla rified most of
these trends and so has the invest igation,

2« The subjective subjects rank first with low variation

from the Departmental standard,

r«—v

3. Graphical enslvsis indicates that Tor French there
wass; 1in general, a wide variation +his vear.This fact in light
of results which co-ordinate more closely in ot

A

2t the Departmental Commi- in this one instance,

s
o
o
©

have contributed %o
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data as presented in this

¥

turn., Lo estimate the sta uhjects for the

seriod under study.an eft
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suech o manner as UOASCQOOl tendencies.In addition, the averag
for

i

Lt

each subject is plotted for the three vears in order kois)

determine the rank established by that subject using the method

fordon Bells Literature and Composition maintain a steady
LIO»_Q_O_ 8 9 i o o
record for three yearls in Cordon Bell.History is consistently

over-valued but close to Deparitmental standard.Geomnetry,

Algebra,
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ion for ©Wo vesvs.Cver-scoring in History, which
oceurs each year and is common to all schoolss is more marked
in West Kildonan.In Geometry and Algebra there ig 2 tendency
to over-valuation which is slight in two years put wide in 1951
As the range is so much greater than in the other vears, it 1s
nossibly a condition peculiar to 1051 .Physics and Chemistry are
over-valued each year.French is over-velued and the variation
is slight except in 1951.Letin is snéer-estimated but has
satisfactory results.

Trends are not too pronounced in West Kildonan but &
definite tendency towards over-estimation exists.Close avera

~
o8

iy Algebra and Geometry for two of the three years are noticeable,

Dauphins In Deuphin Collegiate, the averages in all subjects

for 1949 parallel those of 1951.mxcept for 1950, Literature

and Composition have Dbeen close to Departmental averages and

History has approximated the standard every year.The averages

for Geometry and Algebra have remained satisfactory and the

averages have not diverzed greatly from those of the Deparitment.
elose

The results in thysics and Chemistry are alsSo,To the standard.

Arench is over-cstimated and shows wide variation for 1951 but,

b
H

otherwise, is close.The average in Tatin is close to that of
the Department each year.

The outstanding feature of the Dauphin marks over the
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period under analysis is the close variation.Chemistry, Faysics,
Algebra, Geomelry, History and Latin have low deviations.¥rench
has o wide divergence in 1951 and Titersture and Composition in

1950, Tendencies to over or under-estima

C‘{"

ion are not pronounce

1

s the variation is slight.

Tordens In this Collegilate, considerable fTluctuation is wresented,
cepecially in 1949.Except in that year, Literature and Composition

have been satisfactory.lLiterature is under-valued

while Composition and History are over-scored.Geometry is over-

cstimated but close fto the Depertment aversge for two vears,
Algebra presents one of the Tew cases in the investigation
where the deviation is extreme.letin and French are over-scored
and have wide variations,

Tt is more difficult in this Collegiate than in the
others Lo arrive at definite conclusions from three years'
analysis of marks.No trends in scoring ere clearly indicated

in this survey.

Tortage la Frairies; The last Collegiate shows

[&]

ject, noticeable charscteristics.The average in Literature 18
always near the Depertmental steandard and Composition is
gsatisfactory.There is a tendency to over-estimation in these

£F

ar the only time
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The presentation reveals

> . Tl - oy e oL - > . i b : y
2tin and Fhysics come next but it must be remembered

that Latin i1s not so representative as the other subjects.Physiecs
as significent variation in 8 out of 17 cases and in 6 of the

h
8 instances the tendency is towards over=~estimation.feometry is

R Y

A e

in eixth position with 9 pointe outside the narrow rense, It is

under-estimated in 12 out 18 averages.

Cnly three subjects have percentages below 50 rercent
when they are plotted within this very narrow range of five points,

Chemistry shows 6 significantly low averages, 4 significantly

high, with two schools having consis
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largely to the fact that it has had wide variation in most

Collegiates in at least one of the vears.There is significant

J

variation in 12 cases, 9 of which are under-valued.The low per-

centage given French is due to extreme variation in the 1951 paper.

. The order of range of subjects from the Devartmental

standard th s established by this analysis is as Tollow:
TLiterature, Composition, History, Physics, ILatin, Geometry,

Chemistry, Algebra and French,
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Analysis of Means for Three Years

Data for par§ two, as indicated at the first of the
chapter, are presented in Table XXXII.
TABLE XXXII
COMPARATIVE ANALYSIS OF RANGES IN MEANS FOR COLLEGIATE
MARKS AND DEPARTVINT OF EDUCATION MARKS

e Restugal

Subject 1949 1950 1951
It Geh.Range 515 A8-EE ESTED
Dept. " 54-62 5771 5I»61
Comp.  Seh. ™ 5i-64 T 55-64
Dept. " 3858 55-60 51-63
Hist. Soh. " 55=40 53270 E5-64
Dept. 5063 45-68 0-73
Geom.  Sgh. W A5 55-75 Tio5%
Dept. " 50-80 5676 17464
Alg. Sch., ® 55-76 i0-73 5§56
Dept. 5573 33-94 54-62
Chem.  Sch. ® 3670 5073 F5CHS
Dept. " 10-65 25-70 58-64
Phys. och. " A2-70 51-82 Zo=g 2
Dept. " 40-71. 52-73 07 =60
Fr. ~Sen. " 50-61 BI-8G 16-65
Dept. " 39-66 50-87 30-64
Iat. —Soh.T W 5540 33061 50-63
Dept. " 23-64  %9-80 50-69

One of the chief points of interest in a series of
ranges covering a period of time is to note the subject which
consistently presents a low range.Ain examination of Table XOXII

shows conclusively that one subject is outstanding in this
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respect.Literature ﬁégféﬁe game range in two out of three sets

for both Departmental and school means and only = very slicht

difference in the third yvear.Purther examination establiches
that, on the whele, Literature, Composition and History Torm a
zroup with low spread in means, while Algebra and Geometry,
Chemistry and Fhysics have 2 wider ra@g,? and the Tangu=ages

come hetween the two groups.inalvsis of the daks on means, theree
fore, places the subjects in this order: Literature, Composition,
History, Latin, French, Physiecs, Chemistry, Algebra and Geometryv,
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In conclusgion, = comparison will be made between the

W

results of part ome and those of part two,The two lists of
subjacts in the order veached by the respective analyses show
that Trench is the only subject which has completely altered
its vosition.It will be recalled that in the summary study of

an’
=

s

-

Y

=

ed hetween the subjective subjects and the

objective ones.However, in the variation analysis, Frenc

shown on the sraph, Trench

lost.As stated previousl
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>+t1lv over-valued in 1951 andgto g lesser extent@i; 1850,

i

This cireumstence has affected its position,as over-marking for

snalvsis than it would do in means relstionship.Other subjects

Throughout the tables presenting data for the comparison

of marks, the last column gives the number of subjects having

=

]

the same marks in both Department and school exeminations,:
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subject with

mariks can be

by the accepted Departmental standard.This criterion would not

[

be valid 1if used
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AL SCORE

f

Subject Total Papers Fercentage

Lite. 19
Comp. 10
Hist. 12
Geom.
Alg.

Chem.
Thys.
Fr,
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Titerature, in first position, corroborates the previous

results.Oistory, in second place, is followed closely by

Composition which comes third, so that these results are.
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b} PO, .o e B - e N 3 o
- +o the former ranking.The wmercentage 18 Z000

- : LS &
Ceometry, Algebra, French and Latin are close, Chemistry 1s the
onlv subjiect that has made 2 very clear change when compared
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The investigation submits the owing coneclusions,
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1, That comparative study of the marks of Accredited
Collegiates and those of the Department of Wducatien in the

Province of Manitoba, for a period of three years, has
estanlished that variation frem school to school and Trom —

5. That school marks assigned by teachers in Aceredited

S

Colleziates throughout the Frovince are a foir indication of
£

ne vrogress and achievement o

These scores are determined by adod

sblished by the Deparitment of Zducatlon which can
be considered a sea
the Grade XI level.

% That over-estimation or under- estimation of maris
in Accredited Collegiates in relation to Deparimental standards <
is significaently wide for certain subjects and unormal, or close

to the standard, for others,

)

4. That the two methods

b 2

sed to anslvze datas, variation

and means, produce similar results.The force of an investigation
is grestly int tensified if different methods of examining can

he avnplied with the same results.Analvsis of variation between
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evidence to indicate
variation has not occurred

pwility in the work of the teachers! marking

that apply generally
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Sehool marks,The

to be sunnorted.

e the endeavour nade by teaschers to mark falrly and to

eir scores representative

5. That the subjective

consistent results thar the objec

Departmental ctandards.The result
studies present less variation Tr
the latter,.

scorTin

held ©

&

v

£ individual

Q

subjects have

tive subjects

maintained more

s establish that the Tormer

om the set sta

subject towarsds

e lower or ovVers

throughout & follegiate is due more to the stendard up-

the teaocher than to the June EXa mination Stan derd,

g, That the humen element, 2 Very powerful factor

which formerly affected the marki

reduced Y

ving Department st

ng system, has been greatly
andards Lo school marking.
nd Departmental ragults, such
1 congidered here; necessarily

1y removed; 2 noint generally acreed upon by eduecationalists,

Variab

thet can never he comp

Tletely removed.The chief 2

13ty in the marks of individual eveaminers ig an slement

3
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GORDCI BELL AWD DEPART MARKES POR 1949
Lit. Comp., Hist, Geom. Als, Chem. Fhys. F®r.  Tst,
St.M0.8, D. S, D, S.D. S, D, S, D, S¢ Do 8., D, 8. D. 85.7%

1. 65 70 69 51 62 72 81 100 A9 71 BY Wi , 81 69

2. 67 74 63 Q22 55 73 59 85

3., 55 b0 57 52 43 . 67 41 48 24 57

4, 67 70 56 60 51 B9 A6 U6 W2 66 51 60 54 60

5. 61 69 B2 42 65 56 58 70 40 60 52 68 51 72

6., 64 74 84 68 78 61 58 77 85 72 79 95 78 74

7. 56 56 62 68 63 52 81 79 74 73 BA A0 59 74

8, 59 57 64 61 66 46 92 89 %3 7Y BV 74 47 58 83 77

9. 87 52 2B B2 R3 48 A1 80 74 82 51 88 81 78
10, 57 72 69 77
11, 72 65 65 58 64 69 78 85 79 88 63 75 64 WY 50 63
12, B3 60 50 64 47 41 42 86 69 82 47 53 59 B2 54 69
1%, 61 62 64 65 64 59 77 76 87 78 52 65 44 58 6058
14, 51 58 60 63 63 65 70 74 76 74 72 81 69 79 48 55
15, 59 72 5563 69 73 88 71 b2 87
16, 66 71 61 B3 65 b3 680 80 59 73 59 62 64 64 76 75
17. 87 55 61 60 62 78 72 67 55 68 57 60
18. 54 50 B0 71 59 B0 63 bHH 49 681 57 5 63 70
19, 70 69 68 61 66 71 88 100 79 77 B3 57 59 65 55 54
20, 30 4640 83 42 40 68 78 49 51 45 61

2L, 54 63 bH0 43 63 58 58 70

22, 62 60 60 176 35 42

23. 39 25 6758 63 69

24, b6 56 87 b6 B2 60 53 80 79 68 58 76 64 72

25, 48 51 52 40 62 41 63 979 74 66 58 52 05 61

26, Bl 43 39 56 56 55 75 72 78 72 46 Bl 53 54

27, 42 50 39 43

28, 54 58 59 57 46 41 50 77 26 50 39 51 56 68

29. b8 51 72 62 71 60 47 63

30. 5% 54 53 56 5O B3 75 88 70 66 ,

31, 45 67 B0 62 66 72 56 81 65 92 54 7H 84 75 38 51
22. 73 72 63 64 71 93 62 77

23, bb 64 60 53 58 56 81 100 69 78 55 30 59 72

34, 56 bl 64 58 BT 71 43 69 B4 75 48 63 75 82

35, 69 B2 62 T2 75 71 43 69 56 61 46 52 44 53 47 60

36, 68 b2 61 60 b7 35 42 67 b4 66 40 59 58 72

37, 71 61 73 60 71 91

38, 64 66 67 68 47 41 50 54 42 74

39, 63 81 70 56 44 35 31 74 61 75 41 B9 55 51
40, 42 52 42 Q7 61 85 39 b6 44 52 40 b3
41, . 45 38 B0 42 B0 80 45 55 64 73
42, 53 66 65 60 79 82 48 81 42 58 57 83

43, 41 41 65 64 38 b5
44, 54 51 56 58 70 53 35 83 39 51 48 64
45, 83 67 67 63 58 50 71 93 52 72 45 56 50 57
46. 53 55 47 69 58 B2 59 97 681 79 48 WO 47 854
47 . 87 42 75 98 54 A9 Bl 84 39 62
48, 87 58 B0 56 52 21 57 65 68 69 40 53 52 56
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T BELL CONTINUED

Iit. Comp. Hist. Geom. Alg., Ch .

ST.70e8, D, 5. Do 8. De 5, Do 5. D. B . D
49, 83 66 64 51 76 61 49 70 70 75 61 51

50. 56 66 5l 42 45 50 64 87 65 87 81

51, 62 74 60 Bl 59 41 84 84 64 65 49 43

52. 44 53 58 55 55 41 81 89 74 87 57 69

53. Bl 50 45 50 48 31 59 66 67 52 43 59

54, 72 687 62 82 64 67 81 6% 53 71 54 62 68
55, 70 75 B4 82 56 63

56, 72 74 71 40 B% 59 43 84 47 65 74

57, 49 70 64 55 48 50 42 56 43 68 67 45 80
58, 43 A0 61 B0 53 64 68 89 59 72 48 B4 42 50
b9, 72 83 72 51 50 69 50 67 50 55 70 64

60, 48 75 72 60 75 73 B5 79 47 &8 61 65

61, B3 62 692 B8 36 28 59 75 37 52 44 54 37 50
62, B7 63 64 Bl 69 72 72 97 6878 62 78 67 76 66 70

83, B6 63 73 b7 bHH Bl 65 92 8L 78 54 84 57 83
54 . 68 71 74 98 95 98 76 82

£5., 60 70 65 53 5BbH Bl 56 66 65 62 73 B3 73 55

66, b2 64 68 58 66 66 87 97 74 92 G4 76

6%, 69 60 60 65 61 58 51 66

68, 85 60 71 62 55 38 58 83 36 53 48 37 59 67
"A9, 50 B2 43 43 66 56 76 92 66 72 57 75 b6 64 61 72

70, 45 53 52 bl B8 B7 76 86 7H 77 64 TV 71 U2 70 58

71, 64 5% 66 58 72 65 45 83 73 65 50 b3 59 5

72, 81 67 80 53 Y6 80 39 66 48 75 48 60 59 70

7%. 80 B9 65 63 61 91 79 91

w4, 64 67 85 59 77 76 68 87 65 87 52 72 60 70 64 62

75. 65 62 44 50 76 94 48 59 58 66

76. 61 B7 57 b1l 61 59 55 50

7. 54 50 62 51 59 57 24 93 71 67 42 55



Lit. Comp. Hist. Geom. Alg, Chem. Fhys. Fr. Lat,
50.5005s Do 8. Do 5. D. 8. D, 5. D. 8. D. S. D. 5. D. 5. D.
1. 53 61 86 65 36 31 85 37 A0 B 35 26 41 50

°s 30 51 66 B3 52 42 Y0 7B 3B 37 48 Bl 40 5

3. S0 34 45 44 18 B8 35 47 B3 50 &7 69

4, B4 55 72 68 61 54 60 67 37 68 72 98 53 b8

5. 785 73 65 77 75 70 34 50 23 40 B85 83 73 61

6. 64 65 63 b1 62 56 80 85 86 76 88 76 406 50
7. 56 56 58 60 54 64 68 581

8. 45 84 50 60 5553

9. 25 40 36 38 39 40 31 45 15 22 56 51 51 50
10. 59 59 72 57 B4 60 37 55 46 87 73 57 83 60
1l. 60 50 63 30 68 68 83 93 67 70 63 61 62 71 43 40
12, 39 57 46 60 40 50 32 65 52 57 50 37
13, 58 61 58 51 36 58 38 56 41 71 28 29 76 73
14, 32 52 28 51 62 43 35 50 44 59 37 50
15, 50 50 58 51 45 684 54 72 56 45 50 43 61 65 31 o9
16, 61 60 59 56 55 40 45 73 52 74 44 63 82 70
17, 57 83 45 28 57 56 33 61 52 50 47 53 53 60 51 57
18. 61 57 66 55 58 59 68 88 62 54 43 43 55 Bl 48 39
19, 738 62 67 69 72 b4 42 34 95 20 44 29 68 53
20. 37 50 56 39 45 25 32 60 21 28 36 292 54 38
2. 71 56 59 37 B8 71 35 76 61 80 48 63 70 69 62 60
22. 80 64 50 73 38 41 63 56 17 3% 72 65
23, 70 60 65 56 bH9 54 47 34 61 34
24. 35 23 50 36 40 38 15 28 76 56 868 54
25. 36 50 55 53 34 47 28 19 65 B3 53 50
26. %5 50 71 65 73 59 43 77 52 74 71 80 59 56
27. 69 55 63 70 55 50 24 46 51 43 71 60 69 61
28, 61 63 65 40 57 58 45 77 28 60 50 51 54 50 63 51
29. b1 58 50 41 66 73 80 79 68 %3 57 BB
30. b4 43 60 41 63 56 Bl 56 84 77 64 77
3L, 61 54 65 59 67 57 59 41 42 55 52 Bl 57 50
32. 79 55 65 76 63 H2 46 92 68 66 65 65 63 73 62 58
33, 63 60 65 69 63 39 3b 72 32 58 33 41 (3 12
34, 50 42 55 Bl 45 25 6l 43 44 58
50. 42 o4 Bl 63 62 72 51 73 50 36 69 65 Bl 44
36, 67 50 56 61 &85 37 42 83 Bl 64 44 50 70 B8
7. 40 39 55 Bl 44 31 17 42 25 50 52 50
38, 656 63 66 b8 61 69 46 86 51 B7 67 69 74 62 B2 B
59, 29 B2 64 36 TH B4 22 30 37 40 36 28 43 38
40. 50 b4 Bl 32 28 42 41 Y1 B0 %6 B8 39 53 44
41, 52 54 60 36 36 50 39 61 3% 41 46 390 42 A7
42, 39 60 65 39 55 A0 TA B3 B2 B8 31 50 52 B0
43, 70 74 63 70 63 HH 40 b7 4b vhH  $bH b 74 b6
44, . 61 54 47 B8 22 32 69 23
45, 36 58 60 6% 40 B3 20 A4 15 37 19 o4 82 65
46. 52 45 67 K4 BO 40 34 U6 U5 67 52 3% 61 51
47, 50 B8 B3 51 bl 54 61 88 Y2 74 B3 88 66 73 62 64
43. 50 62 50 55 68 78 65 76 68 80 86 81 52 87 60 50
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Tit. Qomp. Hist. Geom. Alg. Chem. Fhys. =

St 0. S Du 8. De B. Do S. Do 8o D.S. De & D. 8. Do
49, 51 HhE B2 36 A8 322 B0 63 17 42 41 40 68 b3 BE 50
50, 60 5 54 Bl KO 42 40 42 B5 56 39 159 5 88
bl, 492 BO 668 Bl 41 A3 b4 B4 41 4AQ 34350 50 bl 65 55
Ha. 71 Y0 68 74 B2 38 65 78 84 65 31 85 A7 0
53. 6% 592 95 64 46 48 80 87 41 66 57 31

h4, A1 61 73 bl 74 63 Bl 83 5B4 59 69 66 64 58
hh, 55 3% B8 BY 34 31 16 A7 26 42 40 29 B0 43
b6, 6% 55 50 Bl B3 B8 64 72 41 HO &b B6 Tb 73 63 62
57, 24 39 ZE X4 BC 42 50 BB 42 37 865 5L 41 87

58, 64 50O 63 25 4% 20 B8 62 62 73 44 50 66 B8
59, 58 83 B7 B4 72 5

i [
35 19 80 44 43 67 65 53 56
3

60. 68 82 64 51 77 55 B0 51 62 65 75 74 50 37
61. 53 42 50O 41 42 BH4 22 20 15 33 67 37 57 42
62. 61 54 B3 B0 60 39 72 B8 56 64 67 bl

63. 50 62 53 68

66 53 84 80 56 50 83 75 66 5
64, 60 52 99 64 59 55 B3 4
65, 55 32 63
66, 3 42 61 51 2 61 59
67. 62 55 55 B , B8 66
68. 63 38 792 Bl 62 50 59 88 68 57 57
69, o 43 36 38 45 42 B34 57 3L 39 47
70 45 51 B0 38 42 27 25 36 25 19 36 23 40 39
71 oo KO 38 24 4% 29 53 52 45 28 66 57 35 51
72, 0% 20 48 51 18 13 20 25 39 41
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60 53 39

51 47

52 61 69 5%
70 39
44 43
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WAST KELDONAN AND DEPALTIENT I 1040
1. 65 62 47 3 57 35 23 18 56 39 37 23 33 21 48 50
5° &0 50 70 51 58 33 53 39 65 63 54 35 50 40
5 a5 &7 47 36 51 61 55 50 66 56 52 40 57 50 55 53
4. 69 76 77 B0 b3 32 68 57 67 66 43 25 36 40 47 51
£ wg 7 62 37 67 51 61 53 71 68 B0 46 61 52 72 71
6. 70 69 65 35 52 50 39 47 87 59 43 51 50 40 61 60
9. &7 50 32 b 67 55 32 32 5L 64 40 23 56 23
8. 66 62 51 29 50 21 58 26 o7 34 36 45
9" 50 B6 51 52 70 57 50 56 44 42 37 29 22 20 50 39
10, 23 36 62 34 30 16 11 55 25 35 32 25 40 40
11. 46 36 51 67 57 46 58 50
Io. &7 61 68 38 85 50 51 40 38 52 46 26 45 41
7% 50 70 62 42 61 24 72 67 67 50 55 57 80 50
14T 64 62 56 40 45 40 35 50 50 55 30 77 36 52
T5. 51 62 67 60 77 69 68 54 50 55 36 61 55 50 45 57
16, A5 68 64 52 57 54 44 66 70 74 45 54 61 52 68 68

o
on

w
N



7it. Comn. Hist. Geom. Alg. Chem, Tat,

0, 8. D. 5. D. 8. D. 5. D. 8. D.5. D. D. 8. D.
1. 74 67 60 64 84 79 V8 T4 Y0 79 60 U3 80 76 84 9h
2, 52 B8 B9 B3 80 73 69 63 69 U3 67 87 &0 79 Y5 84
3, 70 68 45 Bl 76 81 80 YbH 85 82 80 90 78 84 74 68
4, 78 74 60 66 78 72 232 75 % 60 71 72 80 89 67 63
5, B6 50 B4 51 Q0 84 70 63 B2 41 84 BY b0 B4 45 Bl
6., A8 74 B4 66 B0 69 70 T3 Y0 82 44 51 84 59 61 66 48 61
7. 60 &7 70 65 62 56 48 B9 Y0 74 B6 64 70 73 55 A3 60 64
8, B0 Hh9 60 61 64 66 70 T2 71 77 70 Y7 86 81 76 68 71 8¢
9, B4 B2 BO Bl 65 69 80 71 69 73 62 71 75 82

10, 44 38 54 Bl 70 60 48 58 b4 56 45 Bl 69 71

11. 32 25 30 39 44 B2 44 B4 66 T2 B6 62 56 63 50 37

12, 56 53 35 40 68 75 Y2 70 80 81 84 82 70 79

1%, 80 58 65 B6 60 73 B4 63 84 98 7k 87 60 67

14, 70 65 60 72 65 73 B8 67 65 64 62 68 § b6 74 68

15, 84 86 65 Y2 51 61 80 77 85 92 64 58 75 69 HLH 62

16, 32 23 35 27 25 19 30 32 20 34 30 39

17. 65 73 60 B3 b6 B 44 B2 56 64 30 37 41 40 40 Bl

18, 68 %5 45 Bl B2 41 46 50 30 21 46 51 45 BbH bh 63

19, 96 6 35 32 48 41 B8 66 65 T3 &5 70 77 77 35 42

20, /0 87 74 66 54 B0 30 25 25 30

21, 54 58 48 58 42 36 25 38 42 51

20, 80 72 70 €7 74 64 68 66 84 82 72 65 74 64 50 58

2%, 79 73 B8 Bl 5H6 B2 64 7B 70 67 T4 70 76 72 51 85 70 68

24, 40 BO 41 32 20 17 32 22 36 44 40 3%

25, BO B4 45 Bl W0 63 B8 B2 64 71 66 58 75 V76 T4 T3

268, 56 69 HO Bl HL B6 60 55 BO 57 B9 BL 35 42 60 64

o9, 30 40 55 53 70 6% 62 B9 61 B8 65 T0 75 67

28, 56 62 16 29 52 B7 B4 63 59 69 64 60 72 72

29, 54 60 50 59 70 60 74 BB 61 74 70 584 90 87 54 60

30. 58 B4 56 52 54 B8 50 61 72 65 59 57 59 76 69 75

21, T4 80 60 488 W2 67 55 74 73 73 Bl 56 72 61 62 B8

39, 0 A2 25 39 B8 66 80 72 71 75 70 77 64 73 52 42

2% OF 38 30 21 42 50 45 54 41 5l 46 51 64 B8 45 37

34, 35 42 51 57 44 50 25 5 46 &0 50 bH2 45

1. 64 81 74 BL 71 851 7% 60 7Y 63 33 56 47 57 65 55 50 50
o, W0 79 78 52 79 76 85 T4 T4 66 36 61 38 52 71 59

3, 64 53 61 51 Bl 56 80 61

4, 46 41 58 29 48 28 58 5Y 30 34

5, 34 B9 B7 26 65 61 84 63 85 58 25 43 42 53 30 2

6. 63 50 66 51 B4 56 67 61 64 54 40 35 B0 39 40 26
7, B4 64 80 B2 70 68 74 B8 Bl B4 6 B0 43 5l 62 55
8, 48 50 64 B3 64 B4 95 97 85 57 50 52 50 B0 45 32
9, 9 40 33 22 37 186 16 17 27 23 0 2
10. 41 64 65 66 62 68 71 91 61 67 56 58 59 69 50 33
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Lit. Comp., Hist. Geom, Algm. Tat.
Se Do 5. D. 5. D. B, D. 8 j : S. D
50 61 52 65 70 88 66 92 70 Y3 60 67 100 69
66 60 74 67 80 75 66 84 687 71 70 63 97 62 44 5
50 50 57 53 62 42 58 56 41 T3 44 43 52 55 55 69
4 47 26 51 H4 48 41 51 79 5% 62 41 29 52 36 58 70
5. 61 50 63 B0 68 65 73 825 70 72 91 61 67 73 44 60
6. 75 56 b4 74 70 70 31 51 58 60 70 51 62 42
7. B3 39 66 5Bl 2 64 87 88 86 84 86 62 88 66
8, WH 79 7e 72 93 73 83 80 57 84 70 69 78 83 89
9, 36 31 45 33 31 30 BO 66 65 B3 41 8 67 35 11 3f
1C. 57 b5 63 22 68 Bl 87 64 31 5l 29 24 72 A4 AT 53
11, 52 B8 B3 61 78 61 82 84 920 79 V9 65 83 75
12, 71 65 80 B8 69 68 48 B8 65 66 78 62 81 85 88
13, 64 74 70 56 87 63 58 69 H3 63 90 64 65 55 39
14, 79 74 84 70 82 63 61 82 Bl 83 85 52 69 76 54
15, 72 64 63 65 68 67 41 B0 60 61 70 B3 56 66 81
16, 49 74 47 58 52 36 51 b2 43 50 52 51 50 63 42 65
17. B0 45 52 56 45 B0 42 B4 50 bH6 55 60 54 58 52
18, 74 71 466 H3 62 65 568 64 63 74 68 72 43 Bl 50 58

o
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Tit, Combe Hist. Geom. AlgZ. Chem. Phys. Fr.  Lat.
Sto}gOe Sa T, ;_Qf‘fs DG ‘9 DeSq :Dc Se Do So Do S. De S. ° S. P_‘z‘
B4 73 Wb 48 62 59 58 67 76

(]

ol o
-]
[}
(o)}
Oy
fav)
o
~3
o
08
(o
O
-3
-t

R4

=" 95 B8 7D 51 76 46 81 78 56 59 45 B0 53 68 58 63
5 7o mo 75 64 62 47 B2 43 31 33 53 51 69 63
4. 81 50 65 51 55 13 72 75 50 63 51 51 5L 50 57 59
5. w0 66 67 51 44 28 86 72 37 37 59 40
A" Bo BO A1 37 51 44 80 62 B2 33 45 41 59 51 B5 23
5T w7 61 64 B8 68 62 52 64 70 64 54 53 81 67 54 B0
2° &7 55 66 42 49 56 49 50 42 35 50 52 53 55 69 51
o 6o 62 72 B4 62 40 67 61 B2 44 47 3 86 51
16, 6o 67 50 L 54 58 54 71 36 50 42 40 54 60 50 38
11, 52 70 72 58 59 86 76 50 5% 57 42 3 57 51
T5° 66 69 71 50 50 40 B7 38 47 34 45 Bl B4 A2
1%, 6% 73 67 52 50 45 55 60 55 53 47 38 57 51
Ta° 64 66 65 41 65 70 56 41 32 31 63 59 52 59 68 51
15, a0 52 58 42 56 58 66 61 52 50 57 58 56 45
Ta. 61 45 61 AL 65 52 48 63 39 50 58 51 58 58 53 42
19 36 6% 60 50 59 40 69 59 49 32 54 26 58 24 59 63
75, B4 60 56 BL 54 B2 48 44 51 43 37 35 46 B2
To. 66 50 66 34 74 46 75 86 57 51 66 68 89 &7 34 23

LITD DEPART TOR 1950

L. 62 59 55 B0 62 52 65 50 53 50 68 67 49 57 47 83
o, sl 68 58 73 61 84 69 84 67 66 88 67 51 52

1 66 63 64 B3 64 . 57 58 36 50 55 59 60
Ze 69 79 59 67 64 71 42 38 42 38 BL 53 66 62
3 55 28 87 50 58 58 50 26 50 26 1 50 B7 52 36 19
4, g0 75 60 41 80 82 67 Ol a7 B1 76 71 71 77 A7 52
5. 57 Bl 65 42 46 51 57 54 57 54 49 40 51 64 40 58
6. g4 wn B9 42 53 64 67 55 g7 55 58 63 60 63
7. Mo 80 77 73 64 68 61 Ol 61 51 54 66 55 68 BD 58
8. 0 60 75 64 65 69 66 5D 66 55 57 55 64 66 65 51
T s BO T4 81 48 42 44 og 44 28 46 B4 55 B2
10. o 7o 72 41 61 61 56 55 56 55 49 59 62 63 64 3
1l 59 60 65 42 50 58 60 3 50 37 57 67 58 72 Bl B2
12. 61 67 76 58 56 52 45 28 45 98 50 B6 B8 B5 b7 67
13, 66 63 60 61 65 Bl 47 38 47 33 BE 46 45 60 69 75
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