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A STUDY IN CORRECTIVE ARITHNETIC
| IN GRADES IV, VI, AND VIII

INTRODUCTION

Statement of the Problem

The purpose of this study 1is to determine the need for

1
jcorrective arithmetic in grades IV, VI, and VIII in the public
|schools of Newport, Rhode Island. llore specifically, its
purpose is:

1. To discover how many children in grades IV, VI,
}and VIII need corrective work 1in addition, subtraction, and
multiplication when viewed from the standpoint of 100% accuracy
and a reasonable time limit.

2. To discover the frequencies of certain of the
most common errors.
3. With the ald of the teachers, to discover to what
degree these errors may be eliminated after regular stress on
corrective work over a flve month period.
4, To compare corrective procedures and results in a

fourth grade group and an elighth grade group.

l' 5. To discover the difference, 1f any, in the

results of the retests between children who have been worked

with correctively and those who have had merely regular class

?hork with no stress on corrective work.




|

The Need for Corrective Arithmetiec

That there is a need in the schools today for corrective
arithmetic is a fact that everyone admits. J. M. Rice, working
before the turn of the present century, produced data that made
1t clear that in many schools where a great deal of tlme was
being devoted to arithmetle results were no more satisfactory
than in schools which were giving much less time to the subjectj
He wrote, "There is extreme variation in results under the same

2
appropriation of time." Wilson says that arithmetic takes one-

3 ;
sixth of all school time ln the grades. Klapper says, 'There

ftha school graduate unable to measure up in arithmetic to the

are few complaints agalinst current education that come with

igreater frequency than those directed by business men who find

;demands of commercial life. It is charged that he 1s inaccurate,
unduly slow in hils calculations, and unable to meet a new arithz
metic situation, however slightly it is changed from the type."

Writing along the same line, Willlams and Whitaker say, "The

large number of fallures resulting froum arithmetic deflciency is

not only a serious item of expense to the schools and the pupils,

but the prospective employer and the general public adopt a very

1 J. M. Rice, "E ducational Research," Forum, XXXIV (July -
September, 1902), p. 123.

2 J. M. Rice, "Educational Research, A Test in Arithmetic,"
Forum, XXXIV (October - Deceumber,1902), p. 293.

| 3 Guy M. Wilson, "Paying for Useless Arithmetic," Education,
LV (March, 1935), p. 429.

4 Paul Klapper, The Teaching of Arithmetic, p. 45




critical attitude at times concerning these unsatisfactory
1
results." Wilson writes, "The taxpayer is constantly disturbed

over the inability of the school graduate to do simple tool work
‘ in arithmetic," and draws the inescapable conclusion, "The
schools have falled to give accuracy in the fundamentals."

| In 1914 Brown and Coffman write, "A larger percentage of
children fail in arithmetic than in any other subject.“3 In

. 4
1925 Buswell brings the same charge against arithmetic. In 1939

the identical charge is again brought against arithmetic by
Nilaon who says, "Arithmetic has caused more of failure and grief
than any other subject in the grades, and the final results have
been poor," and by Brueckner who says, "Surveys of instruction
have shown that one of the chief causes of non-promotion in the
elementary school is failure in the subject of arithmetic."

In 1934 lMyers writes to teachers, "You will be astonished to

find how large a number of pupils even in the sixth grade have

1 Claude L. Williams, and Ruth L. Whitaker, "Diagnosis of
Arithmetlc Difficulties," Elementary School Journal, XXXVII

(April, 1937), p. 592. .r

2 Guy M, Wilson, "Arithmetic and the Taxpayer," Journal of the
ational Education Association, XX (1931), p. 221.

i 3 Joseph C. Brown, and L. D. Coffman, How To Teach Arithmetic,

P. 43.

| 4 Guy Thomas Buswell, and Charles H. Yudd, Summary of Educa-
tional Investigations Relating to Arithmetic, p. 7.
| '
. . 5 Guy M. Wilson, "New Standards in Arithumetlc: A Controlled
Experiment in Supervision," Journal of Educational Resgearch,
XXII (December, 1930), p. 352.
||

| 6 Leo J. Brueckner, Diagnostic and Remedial Teaching in
Arithmetic, p. 2.
I




163

1
never uastered the most elemental skills." Writing in the

same year Nygaard says, "Very few pupils who have finighed their
grade school work in arithmetic can be depended upon to add
correctly a column of numbers having two or more digits each,

2
especially if the column is quite long."

Causeg of Difficulty in Arithmetiec

This phase of the subject will be treated very briefly here,
since 1t has been treated rather fully in other similar atudies?
Kelley believes that weaknesses causing failure can be
traced to some omission in early elementary schooling.4 Randall
says, "The over-loaded arithmetic of tradition has fostered

mediocrity."

| Brownell believes that the fact that remedial instruction is

I
|

/needed at all in any school is an admission that initial

! 1 Garry Cleveland liyers, "Corrective Work in Arithmetic,"
xThe Grade_ Teacher, LI (February, 1934), p. 36.

2 P. H. Nygaard, "Accuracy in Addition," lathematics Teacher,
XXVII (March, 1934), p. 152.

3 Gertrude L. Hanley, "Corrective Load in the Fyndamentals of
Arithmetic in Grades IV, V, and VI." Unpublished liaster's thesis
of Boston University, 1938.

Dorothy Yarbrough, "A Diagnosis of Pupils' Errors in Arith-
metic with a View to Corrective Work Carried on Through the
Cooperation of the Teachers." Unpublished lMagter's thesis of
|Boston University, 1938.

4 Anna A. Kelley, "Teaching Remedlal Arithmetic," American
: 1935), p. 44.

|

|

. 5 Joseph H. Randall, "Corrective Arithmetic in Junior High
School." Unpublished Master's thesis of Boston University, 1936.

1

P
|
T




1

instruction has been inadequate. Brown and Coffman also are
2

inclined to blame poor teaching. Sweeney feels that teachers

are too slow to accept the 100% ideal, and are too prone to be
content with passing grades of 75 or 80.3 Smith says, "A

large number of errors is due to the incouplete automatization
of the simple facts."4 Wilson, after listing a number of
possible causes, says, "I am of the opinion that unwillingness
to abandon the traditional load of useless material in arithme-
tic i1g the greatest single cause of failure."5

Ridlon in her study has given a comprehensive summary of

reasons for failure culled from several sources. Her sumumary

follows here:

. initial teaching is begun too soon,

. Arithmetic 1s not organized on a digscriminating
basis. Drill is not appropriate for every topic.
. Too much drill causes haste and inefficiency.

. Teachers often have no systematic plan for
teaching the fundamental processes.

The drill load is too heavy.

. Low standards of achievement.

. Lack of diagnosis of pupils' work.

The fundamental facte and processes are not
sufficiently well learned.

W3 oW =\ N =

1 William A. Brownell, "Remedial Cases in Arithmetic,"
Peabody Journal of Education, VII {September, 1929), p. 100.

2 Joseph C. Brown, and L. D. Coffman, op. cit., p.vi.

3 Margaret E. Sweeney, "One Hundred Per Cent in the Funda-
mentals," BEducational Method, XVI (January, 1937), p. 179.

4 James H. Smith, "Individual Variations in Arithmetic,"

The Elementary School Journal, XVII (November, 1916), p. 197.

| 5 Guy ¥. Wilson, "Corrective Load in the Fundamentals of
k’nrithmetic in Grades VI, VII, and VIII," Official Report of the
American Educational Research Association, 1937, p. 240,
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9.Lack of knowledge on the teacher's part of
how the child works.

10.Poor teaching on the part of some teachers.

1

Previous Studies in the Field of Corrective Arithmetic

There have been sgseveral studles made in this field by gradu-~
ate students at Boston University, and by a few other individ-
uals in various parts of the country.

In 1934 Bowdren studied, and worked individually with, five
normal fifth and sixth grade pupils. She was able to bring each
up to satisfactory work in arithmetic for thelr grade, and
succeeded in getting each to obtain 100% accuracy in the
fundamentals.2

Pucko, in 1935, worked individually with five children with
low I. Q.'s who vwere definite "problems" in arithmetic.
According to him significant gain in time and score was made in
Fll but one of the final tests.

Soles, also in 1935, worked with twenty-three children who
were falling in arithmetic. They were a random selection of
fourth, fifth, and sixth grade children whose I. Q.'s ranged
132. However, he did not record the specific results

of his attempts to 1lmprove their standing. His study includes

"

1 Florence Ridlon, "What Need is there for Corrective Arith-
etlc, and What Progresa 1is 1t Possible to Achieve in a Limited
ime?" Unpublished laster's thesis of Boston University, 1939.

"Five Case Studies of Arithmetic Failures."

2 Marion Bowdren,
thesis of Boston University, 1934.

Unpublished Master's
"Five Case Studies of Arithmetic Failures."

3 Roman F. Pucko,
thesis of Boston University, 1935.

Unpublished lMaster's
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| with high I. Q.'s and low scores in the fundamentals with which

| than average intelligence to correct faults in factual knowledge

;_;;;eﬁhé£ compiete_scheme 6f diagnostic and E;;recti§e
measures for addition.1

In 1936 Caton diagnosed the errors made in multiplication by
fourth, fifth, and sixth grade pupils, and worked remedially
with a group of the fifth and sixth graders. She concluded
that her study justified the statement that every normal pupil
In grades flve and six can gecure perfect mastery in multipli-
cation if the teaching is satisfactory.2

Also in 1936 Randall carried on a similar study at the Junion
High School level. After testing a large group in addition and

subtraction, he selected a group of eight eighth grade pupils
to work., He showed that 1t 1s possgible with pupils of higher

and process skills with a reasonable expenditure of time and
properly motivated remedial work.3

These earlier studies, it will be seen, were carried on,
either with individuals or with small groups of children.
Beginning in 1337 the scope of such studies was enlarged to
include entire classes, and in 1938 and 1939, entire buildings

and selected grades throughout entire school systems.

1 Edward Soles, 'Diagnostic and Corrective lMeasures in

Addition." Unpublished Master's thesls of Boston University, 1935

2 Anne J. Catonm, "How Much Time 1s Needed to Take an Average
Fifth or Sixth Grade Pupil from Inaccuracy to 100%Z Accuracy in
a Fundamental Process of Aprithmetic,- Imltiplication for
Example?" Unpublished Master's thesis of Boston University, 1936

3 Joseph H. Randall, op. cit.

|




Obviously, the cooperation of the various class room teachers
had to be secured, and upon them resolved the bulk of the work
of applying corrective procedures to needy cases.

A forerunner to these studies made by individual graduate

students was the W, P, A. project of 1936, sponsored by Wilson

and carried on in fifteen school systems in greater Boston. A

very small percentage of perfect scores was found. The

|conclusion, therefore, was that there was need for a higher
uorder of teaching than appeared to be common. In one clty, City
0, the results were different, showing a mean of 99,34 and 39%
of perfect in addition, for example.1

Table I and Table II show the results of the initial testing
of the more recent studies. They are restricted, however, to
the grades and the processes with which the present study is
concerned; naﬁely, grades 1v, VI, and VIII, and addition,
subtraction, and multiplication. That 1s, although Hanley's
study, for instance, included grade V, because the present

study does not concern grade V, the results of Hanley's findings

‘for grade V are not included in these Tables.

1 Guy M. Wilson, op. cit.
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! TABLE I. THE MEDIAN SCORES AND TIMES OF THE
i INITIAL TESTING FOR THE EARLIER STUDIES
: 7 z 3 7 5 ) e
' wW.P.A. [Hanley | Yar- Nelson [Hough- [Ridlon | Ringer
Grade | Test brough ton
1936 1933 1938 | 1938 1939 1939 1940
Se. T.|8¢. T. [{Se. T8¢, T, [Sc. T.|Sc. T. | Sc. T.
Aud e 68 23
Iv BePs 48 22
AP, 88 11|84 11 80 11|84 10
VI 3.P. 88 10 (88 ¢ : 92 0188 7
M.P., 84 33|76 14 64 20(60 13
AP, 02 8 |96 (4 88 9
VIII B.F, 02 7 196 7 92 6
| M.P. 34 10 (84 12 72 19
1 Guy K. Wilson, "Corrective Load in the Fundamentals of

|Arithmetic in Grades VI, VII, and VIII," Officlal Report of the
American Educational Research Assoclation, 1937.

2 Gertrude L. Hanley, "Corrective Load in the Fundamentals of
Arithmetic in Gradesg IV, V, and VI."

3 Dorothy Yarbrough, "A Diagnosis of Pupils' Errors in Arith-
metic with a View to Corrective Work Carried on Through the
Cooperation of the Teachers."

4 Helen G. Nelson, "The Corrective Load in Arithmetic in a
Junior High School."

5 Leroy K. Houghton, "To Study the Thesis that there is a use
for a Corrective Program in the Fundamentals of Arithmetic in
the Grammar School Curriculum."

6 Florence Ridlon, "What Need 1s there for Corrective Arith-
metic and What Progress 1s it Possible to Achieve in a
Limited Time?"

; 7 Alberta Ringer, "A Two Year Dlagnostic and Corrective Study
'in the Four Fundamentals of Arithmetic with a Group of Children

|Through Grades Seven and Eight."
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TABLE II. THE MEAN SCORES AND TIMES OF THE #*
INITIAL TESTING FOR THE EARLIER STUDIES
r W.P.A.|Hanley | Yar- Nelson | Hough-|Ridlon|Ringer
| Grade | Test brough ton
1936 1938 1938 1938 1939 1939 1940
S0 T.|S5C« T, | S¢. T. 8¢, T, B, T.|8¢s T.|S8¢. T.
| A.P. 65 23
Iv S.P. 46 22
A.P.[389 o9l88 13|86 12 79 13 |83 10
VI 3.2.88 7184 11|85 9 87 10 |84 8
M.P.|77 11|82 33|75 16 56 21 [58 14
A.P.|39 83 8 |94 8 83 9
VIII S.P.|38 86 7 195 6 30 6
M.P.|79 80 10181 12 3 19

* The means have been taken to the nearest whole number.

Table I is read as follows: In Hanley's study on the initial
testing in grade IV in addition the median score was 68 and the
median time was 23 minutes; in subtraction, the median score was
43 and the medlian time, 22 minutes. In grade VI in addition the

median score wag 83 and the median time was 11 minutes; in

subtraction, the median score was 88 and the median time 10 min-

utes; in multiplication, the median score was 34, the median
time being 33 minutes. The remainder of the Table is read in a
simllar manner.

Table II shows the mean scores and times for the initial

|testing in the same grades and processes, and 1s read simllarly.

I Table III shows the number of children included in each of

‘theae studles.
|
|
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F TABLE III. THE NUMBER OF CHILDREN IN THE
- 1936 - 1939 STUDIES

W.P.A. | Hanley | Yar- |Nelson IHough-Ridlon Ringer
Study brough l ton
1936 1938 1938 1938 ; 1939 | 1939 1940

No. of ;
children 17,700j 1124 127 | 1215 = 80 194 27
|
e TABLE IV. PERCENTAGE OF CHILDREN IN NEED OF
ﬂ CORRECTIVE WORK AT INITIAL TESTING IN THE 1936 - 39 STUDIES#
i
[ W.P.A.|Hanley Yar- [Nelson | Hough-|Ridlon | Ringer
! Grade | Test brough ton
f 1936 19338 1938 1938 1939 1939 1940
I A.P. 100%
CIv Bk 100%
|
; A.P.| 178% 95% 97T% | 94%
VI s.P.| 83% 99% 91% 94% 91%
M.P.| 93% 98% 1002 | 100%
A.P.| 68% 38% T5% 96%
VIII| S.P.| 65% 83% 83% 935%
M.P.| 93% 95% 95% 1007%

# The score standard for the W.P.A. study was 296; for Yar-
brough's study, 20; for all other studles it was 100. The
time standards varied gomewhat from study to study.

Table IV shows the percentage of children who were in need of

corrective work at the time of the initlial testing in the various

studies. Thus it will Dbe seen that even when the mean or
Haverage runs as high as 95, as 1s the case in Houghton's study
?in grade VIII on the 8. P, Test, the percentage of pupils need-
ﬂing corrective work, when viewed in terus of mastery, can run as

ﬁhigh as 33%; or, as 1s the case in Ridlon's study in grade VI on

|




| _

)

| the A. P, Test, the mean is as high as 83, while 94% of the
pupils were in need of corrective work. In this connection

| Wilgson says, "We have apparently failed to grasp the idea that
i'drill in simple tool material should be aimed at perfect scores,

not a 75% average, which means less than 20% of the children
1

with perfect scores."

|
|

TABLE V. THE MEDIAN SCORES AND TIMES OF THE FINAL
TESTING FOR THE EARLIER STUDIES
W.F.A.|Hanley| Yar- |Nelson | Hough~- |Ridlon | Ringer
Grade| Test brough ton
1936 1938 1938 1938 1939 1939 1949
Sc. T.|8c. T.|8¢: T.|8¢« Ty | Be. Ty |Be: T: | Be. T.

I A.P. No 89 16 No

| IV |sS.P. 84 15

I A.P.| re- |92 12|96 8| re- 96 7 [92 o

| VI |[S.P.] |96 9|96 T 190 7|96 6

I K.P. | test-|84 15|92 11| test- [1O0 12 |34 1V
A.P.| 1ing | ing |00 6 100 9

VIII |S.P. | ' 100 5 100 7
¥.P. 100 8 100 19

In Tables V and VI are found the median scores and times and
the mean scores and times for the final testing for these same
studies. Table V is read as follows: In Hanley's study in the
final testing in grade IV on the A. P, Test the median score was
30; the median time,

16 minutes; on the S. P. Test the median

score was 384; the median time, 15 minutes. The remainder of the

| 1 Guy M. Wilson,
|Arithmetic in Gpades VI, VII, and VIII,"

American Fducatlonal Research Agsocilatilon,

"Corrective Load in the Fundamentals of
Official Report of the
1937.




Table is read in the same way. Table VI 1s read similarly, the

scores and times given being the means.

TABLE VI. THE MEAN SCORES AND TIMES OF THE FINAL
TESTING FOR THE EARLIER STUDIES

W.P.A.|Hanley| Yar- |Nelson | Hough~ | Ridlon | Ringer
Grade | Test brough ton
1936 1933 1938 1938 1239 1939 1940

| Sc. T.|8¢. T.(8e. T.|8¢. T. | Se. 0. [Se. T.| 8Be..T. |

A.P. 80 18
v | s.P.| no |74 20 No
| A.P.| re- |90 13|06 9| re- 195 7|91 10
VI S.P: 291 10|96 T 99 T 193 7
1.P.|test- |80 17|92 12|test- |96 12|83 11
A.P. | 29 6 99 9
VIII| 8.P.| ing ing 99 4 99 7

* The means have heen taken to the nearest whole number.

From & comparison of Tables I and II with Tables V and VI it
will be seen that considerable gains both in score and time were
ﬂ%secured in every instance. In most cases, the gains are
significant, statistically speaking. They are significant in
multiplication, and approach statistical esignificance in

addition and subtraction.

In 1939 Gillmore made a similar study at the Senior High

| School level, testing widely and showing that the need for
| :
| corrective arithmetic pereists even to this level. He worked I

individually with four failing pupils and proved that success

1
under the 100% Plan is possible even with pupils of low I. Q.

| "1 Ralph H. Gillmore, "Corrective Arithmetic in Senior High




' here. ©Such a study was carried on by the University of Kansas

processes.

'Elementary School Journal, XXVIII (October, 1927), pp. 124-133,

15

In addition to these studies undertaken by Boston University
students there have been others at scattered points throughout

the United States. A few of them will be briefly mentioned

in three small school systems in 1925-26. A total of 357
children in grades VII - X was tested in the fundamentals. The
scores made fell far below the standard scores. Fifty per cent
of the high school freshmen did not equal the standard scores foi
fourth grade pupils.1

A similar but smaller study was conducted in 1927 in the
fourth grade at Buffalo Lake, Minnesota.2

In 1929 Ruble Mann tested 240 Jynior High School pupils for
automatic response to the more difficult combinations in the
four processes. Her conclusion was, "This TA group has not
attained anything like mastery of the 132 combinations used in
this surveg.“ Only 2% indicated complete mastery of all four

Also in 1929 Ora Hanna made such a study in her own seventh

]

grade in Cedarville, Ohio. She found that all but one needed
remedial work in all four processes, and that one, in all but

gsubtraction, even though the group as a whole rated above the

1 F. P, 0'Brien, Improvement of Instruction in Arithmetic,
pp.1-42.

2 Henry J. Otto, "Remedial Instruction in Arithmetic," The

3 Rublie Mann, "The Need of Junior High School Pupils for
Stronger Elementary Bonds in Arithmetic," Master's thesis of the
University of Southern Californila, 1329.
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| standard set for the grade.

Williams and Whitaker report a study umade in eleven Chicago
gchoolg in 1936 which studied arithmetic deficiencies and
undertook remedial measures.2

Ballenger writes of how he attacked the addition problem in
his own school in Iowa City, Iowa. His goal was 10J% accuracy.
He found short attention span one of the greatest weaknesses
with which he had to contend.3

Foote, a graduste student at the University of New Hampshire,
studied the arithmetic situation in two New Hampshire high
schools. He discovered that the arithmetic age median of the
group was one year, nine months less than the mental age median.
He found the poorest results among those who had not had any
| forwal arithmetic for at least a year. His data shows that his

| remedial group made a greater advance in both computation and

reasoning than did any of the other groups who had had merely
4
some form of regular high school mathematics.
Stull, a graduate student at New York State Cellege for

Teachers, surveyed the arithmetic achievement in a Junior High

1 Walter S. Guiler, "Improving Computational Ability," The
Elementary School Journal, XXX (October, 1929), pp.111-116.

2 Claude L, Williams, and Ruth L. Whitaker, "Diagnosis of
Arithmetic Difficulties," The Elementary School Journal, XXXVII
(April, 1937), pp.522-600.

3 H. L. Ballenger, "Overcoming Some Addition Difficulties,”
Journal of Educational Research, XIII (February, 1926), pp.111-1F.

4 Lewis F. Foote, "The Need and Value of Remedial Arithmetic.
Unpublished iHaster's thesis of University of New Hampshire,1933.

g
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School. Although in his study he gives more attention to class
means and comparisons of class means with standard umeans than
to individual scores; nevertheless, he found the pupils tested
deficlient in addition and multiplication, and concluded that
they needed more drill in accuracy in the fundamenta.la.1

Apthur Smith, a graduate student at the University of
Chicago, has dealt with a control as well as an experimental
group in his study on remedial arithmetic. He equated his
groups with some care, taking into consideration teachers'
efficlency, pupil general attainment and arithmetic achievement,
as well as age and slze of groups. The experimental group
recelved regular remedial help on the fundamentals, while the
control group had merely regular class work. The gains made
by both the experimental and control groups, when the groups
were matched as wholes, are ghown in Table VII. The tests used
were a general arithmetic attainﬁent test containing arithmetic
facts and very simple examples which was constructed by the

investigator, and the computation part of the Stanford

Achleveunent Test.

1 J. Milton Stull, "A Survey of the Arithmetic Achievement
of the Seventh and Eighth Gprades of the Hornell Junlor High
School." Unpublished Master's thesis of New York State College
for Teachers, 1936.




TABLE VII. COMPARTSON OF GAINS IN LEAN SCURES
OBTAINED IN SECOND TESTS OF THE SiITH STUDY

. S —

¥* Stanford Achievement *

Attainment Test Dif - Test in Computation
Group Tegt 1| Test 2| Gain fer- Test 1 | Test 2| Gain| Dif
in ence Form V | Form W in | fer-
score scoregnce

Third Grade

Experi-
mental |224.9 262.16 |3T7.26 21,06 34,63 46,69 |12.96] 5.3

Control| 227.2 243 .4 16.2 |-w-=- 35.21 41.96 | 6.75| ---

Fourth Grade

Experi- |

mental [ 37.83 [110.93 [23.,05 | 11,45 |[54,26 | 58.57 |4.31 .74
Control| 83.4 [100.0 [11.6 |----== [54.18 | 57.75|3.57| ---

| ed 26 pairs of third grade and 34 pairs of fourth grade pupils,

# Difference favorable to experimental group.

In addition to considering the groups as wholeg Smith compar-

In Grade III in the attainment test in 20 of the 26 pairs, and
in the computation test in 18 of the 26 pairs the gains made by
the pupil from the experimental group exceeded the gains made Dy
the pupil from the control group. In the computation test 3

pairs were tlied. In Grade IV in the attainment test in 26 of

the 34 palre, and in the computation test, in 20 of the 34 pairj
gains by the pupil from the experimental group exceeded the gail
made by the pupil from the control group. In both tests 2 pairs

1
were tied.

1 Arthur J. Smith, "The Value of a Diagnostic and Remedial
Program in Arithmetic." Unpublished liaster's thesis of the
Univeristy of Chicago, 1936.
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Place of this Study

In spite of the fact that the fleld of corrective arithmetic
is not a new one, in the opinion of the writer, there 1is still
room for further studies in it. There are two principal reasons
for this. First, data does not become convincing, nor can it
carry weight, until study after study, proving essentially the
identical thing, be made. An isolated study, even two or three
studies, mean at best only a partial answer to a problem.
Repeated studies along similar lines supporting similar conclu-
sions carry the weight of proof. "Not only is reliability vast-
ly increased by massing experiments, but so also is validity."1

[In the field of corrective arithmetic each study so far has

reached a similar conclusion. Will this study add a further

Fburden of proof to the conclusions already reached; or will a
Idifferent set of conditions be discovered that wlll produce a
different conclusion?

Second, such a study should bring insplration and stimulation
to the teachers in the school system where it is carried on,
Too often teachers are content with fairly good class averages,
and with a goodly number of their pupils reaching the passing
grade of 75, forgetting that "averages are often used to cover

2
up the tragedy of errors." Often unless it is particularly

! Charles C, Peters, "An Example of Replication of an Experi-
ment for Increased Reliabilty," Journal of Educational Research,
HXXXII (September, 1938), p.4.

| 2 Guy M. Wilson, and Gertrude L, Hanley, "For Basic Drill in
Arithmetic, What Norm or Average 1is Satisfactory?" Lathematicsg
Teacher, XXXII (April, 1939), p.175.

1




' may be brought about by a few minutes of systematic remedial

classes, a fourth grade and an eighth grade, 1ln order to note

brought to their attention, teachers do not realize how very
few of their pupils are reaching the 100% wark in the fundamenta

of arithmetic. Neither do they reallze the improvement that

work regularly given on the fundamentals. To bring such things
to the minds of the teachers, to help them to realize gome of
the possibilities 1s the second reason for another study in the
field.

Furthermore, this study has an aspect which is new to Boston
Univeristy studies. There ia to be a control group in addition
to the experimental group. One fourth grade and one sixth
grade and one building containing five eighth grades are to be
glven the initial tests exactly as the other rooms; however, the
test results will not be made known to elther teachers or pupils
in these rooms. They are to receive no directions, or sugges-
tione for remedial work. It is hoped that the class work in
these rooms will proceed as usual, in order that any difference
in the results of the retests between this group and the
experimental group may be noted.

Also, the writer is to work remedially with two different

differences in the time and procedures necesgsary to bring the

groups up to 100% accuracy.

la
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Plan of Procedure for this Study

The plan of procedure for this study 1is as follows:

1. The study is to include pupils in the fourth, sixth,
and eighth gradecs only.

2. The testing is to be done in addition and subtraction
in grade IV and in addition, subtraction, and multiplication in
grades VI and VIII. The Wilson Tests, Addition Process (A.P.),
Subtraction Process (S.P.), and Multiplication Process (M.P.)
will be used.* Initial tests will be given in October, and
retests in Hlarch.

3. One building containing one fourth grade and one sixth
grade and one building containing five eighth grades are to
receilve no stress on, and no particular instructions for,
remedial work based on the results of the diagnostic tests. In
thege two buildings regular class work will proceed as usual.

4. The writer 1s to work remedlally with one fourth grade
and one elighth grade.

5. In the other fourth, sixth, and eighth grades, with
the exceptions of the buildings mentioned in 3 above, remedial
work 1is to be carried on by the regular class room or arithmetig

teachers. For this, the writer is to make some suggestions.

* Coples of these tests will be found in the Appendix.
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CHAPTER II
THE INITIAL TESTING
Composition of the Group Tested

For the present study a total of 1026 children were gilven the
initial tests in October. These included 337 fourth grade
pupils, 348 sixth grade pupils, and 341 eighth grade pupils.
Thirty-five rooms with thirty-five different teachers in nine
buildings were involved.

Since the school system does not have a program of intelli-
gence testing for each pupil, and since I1.Q.'s were not availablé

in most instances, the intelligence rating of the pupils has

had to be disregarded in this study. It is assumed that since
every fourth, sixth, and eighth grade in the school system was
tested that those tested represent a random scattering such as
would be found in any unselected group anywhere. Some authors
appear to think that intelligence is not the strong factor in
computation that it is in the reasoning phases of ar*ithm.etic.1

There 1s some evidence from such studies as the one by Soles

that any pupil with an I.Q. of 80 can be brought to mastery in

1 Homer B. Reed, Psychology of Elementary School Subjects,
pP. 368,

I O. C. France, and P. R. Stevenson, "Remedial Instruction in
|Arithmetic,"(Educ?tional Research Bulletin, Chio State Universi-
|ty, Vol.VII (1923), p.293.

|| ’

i Rubie lann, "The Need of Junior High School Pupils for
' Stronger Elementary Bonds in Arithmetic." Unpublished laster's
rthesia of University of Southern California, 1522.
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the fundamentals,

In the spring of 1939, in connection with a general survey
of the school system conducted by The New England School Survey
Associates, the Metropolitan Achlievement Test was administered
in grades III, VI, and VIII. The medians in arithmetic for
Grade III were, on the fundamentals, 4-1, showing a difference
of 42 from the test norm, and on the problems, 3-4, showing a
difference of -5 from the test norm. A word cf explanation
will help at this point. The 4-1 on the fundamentals for Grade
ITIT means that the third grade puplls reached the first month
of the fourth year, which of course would be two months above
the expectation for the third grade In May. The third grade
median on problems of 3-4 means that instead of making 3-2, the
expectation, they made five months less, namely 3-4; therefore
e difference of -5 from the norm. A score of 4-1 on the
fundamentals means that 56 of the 85 examples were solved
correctly. In other words, there was considerable opportunity
for making mistakes even though the expected norm was exceeded.

The grade norm reached by the sixth grade was 6-7 on the
fundamentals, a difference of -2 from the norm, and 6-6 on
problems, a difference of 3 from the norm; by the elghth grade,
3-3, a difference of O from the norm. Grade XII was given the

Progressive Achievement Test. The median score in arithuetic

1 Edward Soles, "Diagnostic and Corrective Measures in
Addition." Unpublished Master's thesis of Boston University,1235.
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was 11-9, a difference of -1U from the test norm.

Testing Procedure

The tests for the present study were administered by the
classroom teachers in Grades IV and VI and by the arithmetic
teachers in Grade VIII. To acquaint the teachers with the
study, and to insure that all tests would be administered
similgrly, a letter of instruction was sent to each teacher.

A copy of this letter appears in Exhibit A on page 26,

Scoring of the Tests

To reduce to a minimum the variability in the scoring of the
 tests, all of the tests were scored by the writer. The scores
were then recorded on the same sheets on which the teachers had

already recorded the names of the pupils and the time taken for

each test. Exhibits B, C, and D are sauple sheets, one for each
grade. On these sample sheets the last names of the children

have been omitted.

Test Results

The score standard for all tegts for all grades was set at

100. The time standard varies with the test and the grade. It

was set in each case after a careful survey of other similar

|studies and after careful comparison of scores and times in the

| 1 George H. Baldwin et al, "A Study of the Schools of New-
iport, Rhode Island," pp.27,23.




‘EXHIBIT A. COPY OF FIRST LETTER SENT TO TEACHERS CONTAINING

DIRECTIONS FOR GIVING THE TESTS.

The accompanyling tests are part of a project sponsored
by Boston University and agreed to by the Newport School
Committee. Your co-operation will be apprecilated.

The addition test is to be given lMonday, Oct. 2nd; the
subtraction test on Tuesday, Oct. 3rd; and the multiplication
test on Wednesday, Oct. 4th. Before giving any of the tests
please have the enclosed paper prepared with the names of the
children written in, alphabetically, last name first.

The procedure each day 1s essentially the saume. Always
stress the particular process to be used.

Digtribute the tests, and have the pupilsg fill in their
names, ages, grade, etc. Say to the pupils: "This is a test
in gddition.* You are to add in each one of the examples.
There 1s no time limit. You may take as long as is necessary
to finish the page. When you have finished every example, turn
your paper over and continue with your assigned work." (Note:
the only point here from the stanipoint of the testing progran
1s to keep the chlldren busy so that they will not interfere
with those who have not yet finished.) "Pencils up! Ready,
begin!"

Note the exact time when the test is begun. As each
pupil finishes and turns his paper over, please record in the
space provided for it, beside each child's name, the number
of minutes that child has taken. The child does not need to

. record his own time. In fact, if the teacher can record the
time without the children beling aware of 1t, so much the better

When each set of papers is collected, please arrange
the papers in alphabetical order and send them to your
principal's office. You do not need to correct them. On
Wednesday please include the sheet containing the list of
nanes and record of time taken for each test. Thank you!

*
On Tuesday szy, "This is a test in subtraction. You are to

subtract -" etc.
On Wednegday sar, "This 1s a test In multiplication. You are

to multiply -" etec.
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EXHIBIT B.

School

Name

Albert
Muriel
Emmett
Edward
Robert
Kristin
David
Esther
Robert
Arline
Alton
Edward
Miriam
Barle
Leroy
Jogenh
Carter
John
Rose
Susan
Robert
Anne
Melvin
William
Gloria

A SANPLE SHEET SHOWING NAMES, AGES, SCORES,
AND TIME FOR ONE FOURTH GRADE,

Grade IV

[
3
48]
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Teacher
A, P.
Score Tinme

60 25
388 46
T2 43
absent
84 35
88 23
52 53
96 20
80 37
38 23
60 35
38 34
34 21
22 14
38 28
28 25
68 16
76 21
96 14
g6 21
g2 20
76 20
64 18
63 44
88 4

Test

S. P. Test

Score Time
92 19
38 36
92 14
absent
24 32
72 23

a 32
60 14
36 38
44 19
64 24
68 19
T2 19

S 39
63 15

U 13
88 10
48 12
64 10
84 15
84 16
92 15
56 15
69 19
56 19




|
JEXHIBIT & A SANMPLE SHEET SHOWING NAMES, AGES, SCORES,

| AND TIME FOR ONE SIXTH GRADE.
i
|

School Grade VI Teacher
A. P.Test S. P,Test M. P.Test
Name Age Score Time Score Time Score Time
Robert 11 =7 92 22 44 14 76 13
Artemesgia 5 72 29 84 10 72 22
John 12 =10 92 17 g2 10 638 11
| Dorothy 11 =10 92 15 72 10 68 19
| Betty T =1 92 10 92 4 80 6
| Jessie 11 -11 Q2 14 g2 7 39 12
Margaret 10 - 8 96 23 60 11 40 11
Kathleen 11 - 3 96 10 100 9 30 17
Roger 11 -2 84 14 84 12 52 15
Charles 10 11 34 7 84 3 76 7
Arlene 11 - 4 100 20 92 9 88 190
Dorothy 13 - 4 96 10 52 13 64 13
Barbara 11 = 4 38 6 100 5 76 7
Henry 15 - 4 88 9 64 8 48 1%
William 13 - 1 T6 27 100 14 g2 275
Joseph 13 = 2 96 7 84 6 64 11
Thouag 13 - O 7e 15 80 8 444 18
Winifred 10 ~11 80 19 72 9 80 16
Fred 11 -1 02 13 63 8 34 3
Edith 13 - 3 a2 15 T2 9 76 19
liarston 11 - 5 384 15 38 8 72 17
Alfred 14 - 2 88 18 92 8 76 14
Alice 11 = 1 96 25 1.0 5 72 12
Catherine 11 - 5 96 20 80 6 76 16
Edmund 11 - 0 g2 11 60 6 56 12
Doris 11 -1 1.0 13 100 20 56 20
Jocelyn 11 - 6 88 15 80 11 72 13
Dorothy 12 - 29 100 14 38 11 72 19
Thonas 10 = 5 76 17 34 15 76 29
Raymond 11 = 3 100 2 64 12 76 21
larion 11 - 1 84 14 92 7 92 12




EXHIBIT D. A SAMPLE SHEET SHOWING NAMES, AGES, SCORES,
AND TIME FOR ONE EIGHTH GRADE

School Grade VIII Tezcher

A.P,Test S5.P.Test M.P,.Test

Name Age Score Time Score Time Score Tiue
Margaret 12 - 7 56 13 84 T 838 11
John 12 - 9 84 Q 06 F g2 11
Ruth 12 - 9 100 9 100 3 63 10
Alice 13 - 5 96 8 100 5 76 9
Thomas 13 - 2 60 12 96 3 33 14
Geraldine 16 - 0 80 11 38 8 64 13
Olivia 15 = 0 absent 96 6 g2 11
Faith 13 = 3 76 10 80 5 72 3
Charles 12 - 8 02 o 33 7 68 9
Theresas, 13 - 1 63 6 92 4 84 6
Doris 14 - 3 80 8 g2 5 92 9
George 14 -11 84 6 100 4 68 9
Elaine 12 = 9 30 10 g2 5 76 9
John 15 = 1 84 10 100 6 absent
John 13 - 0 34 9 33 6 g2 9
Helen 15 =« 9 63 7 100 5 88 9
lMary 14 -7 80 7 83 5 64 9
Robert 13 - 8 26 6 38 5 83 9
Edna 12 =11 g2 7 100 6 34 g9
William 13 - 3 g2 ) 338 9 absent
Gertrude 16 - 3 63 6 30 T 56 3
Dorothy 13 - 5 84 8 100 3 92 11
Pred 13 = 2 100 9 199 7 84 14
Dalton 13 - 8 38 10 30 3 84 13
llarian 16 - 4 88 12 100 T 76 12
Doris 13 - 8 96 11 92 5 T2 14
Arthur 16 = 4 o6 T 26 3 3V T
Marion . 14 - 0 84 9 838 5 84 15
Robert 13 =10 96 6 02 9 80 ¢
Marian 16 =12 38 13 92 3 76 14




jpresent study. While "speed without accuracy is of little
1

value" ; nevertheless, "it 1is desirable to develop as high a

rate of gpeed in cal:ulation as is thoroughly consistent with
2

absolute accuracy."

Table VIII shows the distribution according to time and score
of all fourth grades on the A. P. Test. From this it will be
seen that of the 323 children taking the test, only 3 or 2.47%
achleved perfect scores, Of these only 2 were able to achieve

a perfect score within the time standard of 13 minutes. The
corrective load, therefore, was 99.40% of the group. Within the
time standard were 59 or 17,70%, although their scores went as
low as 40, The range of scores was from 24 to 100, the median
being 89 and the mean 77.52. The tiwme ranged from 8 to 79 min-
htes, the median being 21 and the mean 21.7 minutes. Such
excessive slowness would indicate poor work habits and a lack of
mastery of the facts.3

Tables IX and X are sample Tables of individual fourth grades
on the A, P, Test. Table IX shows comparable tabled results for
the fourth grade making the best showing on the test, while
Teble X shows tabled results for the fourth grade making the

poorest showing on the same test. The former shows that out of a

total of 30 pupils 4 or 13,32% made perfect scores, with one of

1 Lois C. Mossman, Principleg of Teaching and ILearning in the
Elementary School, p. 243,

2 Paul Klapper, The Teaching of Arithmetic, p. 1.

|
% Guy M. Wilson, "The Challenge of 100% Accuracy in the

Fundamentals of Arithmetic," Educational liethod, XV (November,
1935), p. 92.




TABLE VIII. DISTRIBUTIUN ACCURDING To TiuE AND HSCURE OF
ALL FUOURTH GRADES ON THE INITIAL A. P. TEST,
Score Time in minutes
21 26 36
to to to
3 91911121314151617131929 25 35 79 £  Percentages
109 1 2 2 2 3 2.47
26 2 31 2221 B8 1 22 6.79
g2 1 1 T4 4 32 4 3 T 2 %3 1021
381 1123134 4 21 7 9 4 4l 13,64
341122322 244 2 7T 4 2 5T 11.45
ga1 12 8 2 2913 &% 7 82 oF 3.35
76 1 131132 3% 1 T 9 3 36 11.14
72 21 3 121222 4 6 3 29 3.97
63 1 2 1 15 2 1 2 1 5 B 24 7.42
6 1 2 2 5 4 2 16 4.95
6V 1 2 4 5 3 15 4,64
56 g 9 32 1 3 12 3.71
52 2 1 i 1 5 1.54
43 o 2 1 5 1.54
44 1 2 3 .92
4y 1 1 2 1 5 .54
356
32 1 1 1Y
23 1 1 .30
24 1 1 1Y
£f4 9 8 10 27 21 19 64
£ G 5 3
7 T§ %ln_}o 19 1%# ST 29J 323 109,16
5T 266
17.10% 32, 90%
Score Time
24 - 109 Range 8 - 70
80 lledian 2u
llean 217

77.52

Number up to accuracy and time standards - 2 or U,.6V%
Number not up to above standards

Score standard -
Time standard -

100
13 minutes

321 or 29.49%




TABLE IX. DISTRIBUTION ACCORDING TO TILE AND SCORE OF
GRADE IV, BUILDING F, ROOM 1, ON THE INITIAL A. P. TEST
|
Score Time in ninutes !
|
26 36 ?
to to
) 1911121314 15161718192J21222324265 35 _42 f Tercentages
1tov 1 2 1 4 12.32
6 11 2 6.66
G2 1 1 2 6.66
33 3 1 b 13.32
34 1 2 11 1 1 7 23.31
Oy 1 1 3435
76 1 1 1 1 4 13.32
7o 1 1 1 1 4 13.%2
63 1 1 505
64
6u
56
52
43 :
PV !
49 1 1 3.33 _
rF1a L1 ire 21211 3 2,30 99.90 |
~Y 5
3 22
26,64% 73.%6%
Score Time
40 - 1uJ  Range U = 42
34 ' Median 16 -
‘\53 2 uean 15.3
Number up to accuracy and time standards - 1 or 3.33%
Huaber not up to above standards - 29 or 96.67%
Score gtandard - 10U .
Time standard - 13 minutes i




TABLE X. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
GRADE IV, BUILDING C, ROOM 2, ON THE INITIAL A. P. TEST.

Score Time in minutes
25 31 41
to to to

3 91011121314151617131920212223 30 49 52 £ Percentages

139

96
92
38 11 2 6.9
34 1 1 1 1 A 13.89
301 11 1 4 13 .80
76 1 1 2 6.99
72 1 12 6.9
63 1 1 2 6.9V
64 1 1 2 6.90
6 1 1 1 3 10.34
56 T 1 3 10.34
52 11 2 6.90
43 1 1 3 .44
44 : 1 1 344
40 1 1 3.44
£ 111 BLI 212211132 3 2 EJ 29 99 .09
P E
7 22
24 ,98% 75.92%

Score Time

40 - 33 Range 3 - 52

68 Median 18

67.17 dean 20,5

Number up to accuracy and time standards - O
Number not up to above standards - 29 or 100%

Score sgtandard - 100
Time standard - 13 minutes
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| of them within the accepted time standard; whereas the latter

| shows no scores above 83. In the former the scores range from
|44 to 100, the median being 84 and the mean 83.25, while the
Htime ranges from 10 to 42 minutes with the median at 16 and the
!mean at 15.3 minutes. In Table X the range of scores is from

|43 to 88 with the median at 68 and the mean at 67.17. The time

”ranges from 8 to 52 minutes, the median being 18 minutes and the

|lmean 2Q.5 minutes.
” Table XI shows the distribution according to time and score
ﬂfor all fourth grades on the S, P. Test. Of the 326 children
htaking the test, again there were 8 or 2.44%, who were able to
Lachieve a score of 100. TPFive accomplished this within the time
jstandard of 12 minutes. There were 110 or 33.6(% who completed
rthe test within 12 minutes, although their scores extended as
'low as ©. The scores thus ranged from O to 100, the median being

60 and the mean 56,01. The time ranged from 5 to 55 minutes, the

'median being 15 and the mean 16,5 minutes. The corrective load
“was found to be 98.47% of the group.
P Tables XII and XIII are sample Tables of individual fourth

|
ygrades on the S, P. Test. Table XII shows results for the

!fourth grade making the best showing on the test, and Table XIII

iifor the fourth grade making the poorest showing. In neither

case are thney the same grades shown in Tables IX and X. Table |
i

. |XIII shows a corrective load of 100%; whereas Table XII has 4 or

:18.16% with perfect scores, and a corrective load of only T71.84%.

In Table XII the range of scores is from 32 to 109, the median |
 being 92 and the mean 92.09. In Table XIII the scores range |
—jmelag 52 sod e wean 92,00, 1o Table K11 e seored raue) :




Nuober not up to above standards

| TABLE XI DISTRIBUTION ACCORDING TO TILE AND SCORE OF ,
I ALL, FOURTH GRADES ON THE INITIAL 5. P. TBsT i
Score Time in minutes
21 31
to to
56 7 3 21911121314151617131929 39 4y 55 f Percentages.
10371 1 1 2 1 T3] O D . 44
96 1 111611 1 17 1 4 2 22 6.7%
92 112 22 122 225 2 24 T.34
33 . 231322 ¥4 1 2 1 19 5.81
34 11 211 22181 1 1 16 4,89
S g 2y i = 12 1 15 4.59
76 1 1 31 1 1 1 1 5 13 5.97
72 11 1 3 4 19 3,6
63 1 11131 11 10 3,96
64 11 21 2 2 13 2 15 4 .59
6V 1 2 121 19 31 1 14 4 .23
56 1 2 1 2 1 2 11 1 12 3.67
52 (. 1 £ 12 1 1 2 1 12 %8
43 1 3 21 ¥ 1 11 1 i2 367
44 r1 1 1 2 1 2 9 2.75
49 2 1112 2 21 4 1 17 5.29
36 11 2 1 2 2 19 3.6
32 11 1 b) W21
23 1 3 122 2 1 12 B 6T
24 1 1 f t+ 11 & B2 14 4,26
24 11 113 1 1 9 2.75
16 2 1 3 11 3 1 12 2 BT
12 9 111 3 t T T X 91 3 16 4,39
3 111 11 11 1 1 9 2.75
4 1 1 § 1 2 6 1.85
J 11 1 I 1 5 1.53
£f1 10 19 16 19 21 6 30 46 ]
0 i i
| b 5} 35 2%5 22 18 19 _:, 13 }326 99,06
10 216
33.66% 66.,34% i
Score Time
Vo= 109 Range 5 - 55 '
60 lledian 15
56.91 Mean 16.5

Number up to accuracy and time standards - 5 or 1,53%

- %21 or 93.47%




TABLE XII.
GRADE 1V, BUILDING G, ROOL 2,

DISTRIBUTION ACCOURDING Tv TILE AND SCOURE UF
ON THE INITIAL S. P. TEST

Score Time in minutes
5 6 7.8 9tu111213141516171819¢ ¢ Percentages
1uu i 1 1 1 4 13.16
96 1 1 3 5 22.72
92 1 11 1 1 5 22.72
33 1 1 4,54
34 1 1 1 3 13,63
30 11 2 9,99
76
72
63
64 1 1 4,54
60
56
52
43
44
49
36
32 1 1 4,54
f113125 3% ¥ 4 22 99. 94
L — R_H_*_T_____J
18 4
81.84% 18, 16% i
Score Tine :
32 - 100 Range 5 - 19
Q2 lMedian 10
292,09 Mean 10.6

Number up to accuracy and time standards - 4 or 18.16%
Nuwber not up to above standards -

Score standard -
Time standard -

18 or T71.84%

190
12 minutes
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TABLE XIII. DISTRIBUTION ACCORDING TO TIKE AND SCURE OF
GRADE 1V, BUILDING A, ROOM 2, ON THE INITIAL 5. P. TEST
Score Time In minutes
21 26 31
to to to
6 7 391011121314151617181920 25 39 4y £ Tercentages
Tov 1 1 2.77
96 '
92
338 1 1 .77
34 1 1 R.TT
3J
76 L 1 2 5.55
72
63
64 1 1 27T
6 1 0 1 2 Y8
56
58 1 1 2T T
43 1 1 2. 7T
44
40 11 2 5.:55
| 36 1 1 27T
I 22
28 1 1 2 5.55
24 1 1 2 5.55
29 1 1 W
16 1 1 2 5 5%
I 121 1 - 4 1 1 6 16.66
(- 11 1 3 833
1 4 1 1 1 1 4 11,10
I~ | ' : 1 3 8.353
Cr
fl1 2 4¥4 ) EE_E_B 1 5 112 1 3 1J 36 99.90
15 ' 21
41.55% 58.45%
|
Score Time
Jo= 190 Range 6 - 40
18 Median 14
30.33 Mean 15.3

Number up to accuracy and time standards - O

Number not up to above standards - 36 or 1J00%




from Q to 10U, the median being 18, and the mean %0.33. In
{Table XII the time ranges from 5 to 19 minutes, the medlan
being 10 and the mean 10,6 minutes., In Table XIII the time

|ranges from 6 to 40 minutes, the median time being 14 minutes

and the mean tlime 15.3 minutes.
“ Table XIV shows the distribution of time and score for all
wgixth gradds on the A. P. Test. Of the 341 children taking the
‘test 47 or 13.77% achieved perfect scores. Of these 25 accom-
|plished it within the time standard of 10 minutes. The scores
ﬂranged from 40 to 100, The median score was 33, the mean 39.33.

|
mean 12.02 minutes. The corrective load was found to be 92,63%.

: Tables XV and XVI are sample Tables of individusl sixth
:grades on the A. P. Test. Table XV shows the results for the
sixth grade making the best showing on the test, and Table XVI
:ior the sixth grade making the poorest showing on the same test.
|.In Table XV 6 achieved perfect scores within the 10U minute time
standard, making the corrective load 81.25% of the class. In

Table XVI only 2 achieved perfect scores and only 1 within the

time standard, making the corrective load 96.67% of the class.

In Table XV the scores range from 30 to 10U, with the median at
FA and the mean at 92,50. In Table XVI the scores range from

64 to 109 with the median =t 88 and the mean at 36.30. The

Lime, in Table XV, ranges from 7 to 35 minutes, the median be-

ling 16 and the mean 17.4 minutes.

I
[

, Table XVII shows the time and score distribution for all

gixth grade pupils on the 8. P. Test. Of the 340 pupils taking

iThe time ranged from 3 to 35 minutes, the medlian being 11 and th%
(
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I TABLE XIV. DISTRIBUTION ACCORDING TO TIVE AND SCORE OF
ALL, SIXTH GRADES ON THE INITIAL A. P, TmST, i
Score Time in minutes
. 21 26
! to to
345673 91011121314151617181920 25 35 f Percentages
l1091 12 34 4 465 5 4 2 212 1 47 13.77
| 96 13 121061157 5 13522 6 1 80 23,4
1 w2 12394856663 T7T4H5 1T 121 1 1 66 19.02
| 83 124 35856 3462 3 512 5 15.52
| 88 1 13446421321 1 1 1 35 19,25
| Sy 2 12 'Tf53 2 1128 3 @2 29 8.4%
76 2 1 21 12 1 19 2.93
72 1 1 1 1 1 2 T 2.05
| 63 2 1 i 4 1.1
I 6a 1 1 2 »H8
| 69 1 1 .29 !
56 1 1 2 58 |
I 48
| 44 | 1 .25
| 49 1 1 29
f1 10 36 30 39 17 1V 5 7 1% ' r |
28 o N | : <
] 4 g zmkzs 29 15 19 8, D 99.76
| ik
162 179
46.93% 53.902%
Score Time
40 - 100 Range 3 - 35
g2 Med ian 11
89.83 liean 12,92
Number up to accuracy and time standards - 25 or 7.32% %
Number not up to above standards - 316 or 92,68% 5
[ Score standard - 109
( Tlme standard -~ 10 .minutes
. ,
|
|




TABLE XV. DISTRIBUTION ACCURDING TO TIME AND SCURE UF
GRADE VI, BUILDING C, ROOM 4, ON THE INITIAL A. P, TuST

Score Time in minutes
4 56 7 38 21011121314151617131929 f Percentages
100 12 1 2 6 13.75 !
96 11 t 292 10 31,25 i
J2 12 12 6 18.75 !
38 1 12 1 5 15,62 \
34 11 2 6.23 g
80 LK 1 3 9.33 |
- |
£ 1 (s |
13333464 1@ 1 32 100,00 |
P h]
23 9
T1.16% 13.04%
|
Score Time |
G0 - 12U Range 4 - 20
g4 liedian g
92,50 liean 9.4

Number up to accuracy and time standards - 6 or 13,75%
Number not up to above standards - 26 or 81,25%

Score standard - 10U
Time standard - 10 minutes
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TABLE XVI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
GRADE VI, BUILDING A, ROOM 4, ON THE INITIAL A. P. TEST.

Score Time in winutes
21
to
7 8 91011121314151617181920 27 35 f Percentages
1o 1 1 2 6.66
96 1 1 1 3 6 19,93
a2 1 2 2 1 6 19,96
33 1 11 1 4 13,32
34 1 1 1 1 4 13,32
343 1 1 1 3 2.29
76
72 1 2 3 9.9
63 1 1 R £ )
64 « 1 3.33
fd 1 3£ 237173 7 1 8 1) 30 29.990
Y ~
9 25
16 .65% 33.35%

Score Time

64 - 1uQ Range 7 - 35

33 liedian 16

36,30 Vean 17 .4

Nunber up to accuracy and timr standards - 1 or 3.33%
Nuwber not up to above standards - 29 or 96.67%

Score standard - 1uv
Tiwme standard - 10 minutes
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TABLE XVII. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
ALL SIXTH GRADES ON THE INITIAL S. P. TEST.
Score Time in minutes
234 56 78 91011121314151617131902122 f Percentages

(1902 1 413812136 73 11612 111 1 B84 24 .70

g6 169613195 T3 T2 1.2211 76 22,34

9211559108 3 4 13 1 ¥ 3 64 13.82

83 254237M23 11 1 30 3.32

84 121422 2 1 1 1 17 4,99

80 1 2 4222 31 18 5.29

76 1 % f ¥ 152 12 3.53

72 1 2 2% 3 1122 17 4,99

68 12 2 1 6 1.76

64 1 2 11 5 1.47

60 1 1 1 1 4 1.18

56 1 1 2 «59

52 1 1 .29

48

v 2 2 .59

40

36

32

23

24

20

16 1 1 .29

12

3

4 .

0 1 1 .29

£3 21 38 51 36 17 14 4 4 1 2 340  99.94
5 33 48 22 18 R 7 2

L ~ __‘\_‘. _J
199 141
61.11% 33.89%
Score Time
0 - 100 Range 2 - 22
92 Median 8
89.31 Mean 3.6

Number up to accuracy and time standards -ﬁ53 or 15.58%
Number not up to above standards - 2387 or 34, 42%
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1
|

jat 81.68. The time ranged from 3 to 2V minutes, with the median

test 34 6;_24.70% achieved perfect scores, Of these 55 were
able to accomplish it within the time standard of 8 minutes. The
corrective load for the group, therefore, was 84.42%. The

scores ranged from v to 1JJ, the median being 022, the mean,

89.31. The time ranged from 2 to 22 minutes, with the median at|
3, and the mean at 8.6 minutes. ) h
Tables XVIII and XIX are sample Tables of individual sixth
grades on the S, P, Test. Table XVIII shows the tabled results
for the sixth grade making the best showing on the test. Of the

33 pupils, 19 or 57.57% achieved perfect scores, although only
4 of them were within the time standard of 3 minutes. The
corrective load was 87.78%. The scores ranged from 72 to 1uu
with the mean at 96.12. The time ranged from 7 to 138 minutes,
the median being 13 and the mean, 12.3 minutes., Table XIX shows
‘the tabled results for the slxth grade making the poorest showing
|on the 5. P, Test. There were 5 perfect scores, 2 of them being
within the time standard. The corrective load was 93.54%.

Scores ranged from 44 to 100, with the median at 34 and the mean

at 9 and the mean at 9.2 minutes.

Table XX shows the time and score distribution for all sixth

grades on the M. P. Test., There were but 2 perfect scores out

|
of the total of 343 children taking the test. Both these were

ﬁup to the tiue standard of 12 minutes. The corrective load waa,l
\therefore, 99.42%. Scores ranged from 4 to 100, with the median|

at 76 and the mean at 75.15. Time ranged from 6 to 32 minutes,

Lwith the median at 14 and the mean at 14.7 nminutes. \
|

**
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TABLE XVIII.

DISTRIBUTION ACCURDING Tu TIME AND SCURE UF

GRADE VI, BUILDING F, ROOM 2, UN THE INITIAL S. P. TEST
Score Time in ninutes
T 38 21J11121314 15161713 f Percentages
10221 3% 2 14 12 1 19 ST:97
96 1 Tt 12 1t121 11 s S (A Bl
a2 1 1 5.905
83
34
3V
76
72 2 2 6,96
f 2 i o = W1 Nle’
1 3]d~§ 31 317 4 11j 20 99,99
5 28
15.15% 34 .85%
Score Time
72 - 100 7 - 18
104 13
96,12 12.3

Number up to accuracy and time standards - 4 or 12, 12%

Number not up to above standards -

Score standard - 100
Time standard - 3 minutes

29 or B87.33%
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TABLE XIX.

DISTRIBUTION ACCURDING TO TIME AND SCURE OF

GRADE VI, BUILDING A, ROOM 3, ON THE INITIAL S. P. TEST

Score Time 1in minutes
34 56 7 38 91211121314151617131920 £ Percentages
19 2 1 1 1 5 16.15
96 _
o2 1 2 11 1 T 220 T1
388 1 2 6 .46
34 1 1 1 1 4 12.02
3w 1 1 3 9,68
76 Za -,
T2 2 1 L) 9.68
63 1 1 3.23
64 1 1 2 6.46
60 1 2 6 .46
56
52 1 3.23%
43
4y 1 1 3.23
fL"2325f34212 1 31 190,22
r .
14 17
45,229 54 .73%

Score Time

44 - 100 Range 3 - 20

34 ledian o

81,68 lean 9,2

Number up to accuracy and time standards - 2 or

Number not up to above standards

Score standard -
Time gtandard

100

~ 8 minutes

(Cs)
(G
£ O
B NE

i)

2
=

or v

\




Number not up to above standards

341 or 99.42%

TABLE XX. DISTRIBUTION ACCORDING TO TIKME AND SCCURE OF
AlJ], SIXTH GRADES ON THE INITIAL . P. TEST i
Score Time in minutes
2% 31
to to
6 7 8 919111213141516171319292122 30 359 f __Percentages
100 11 2 .56
96 1 2 1 13 1 2 " S22l
92 1 2 2 11 2 1 1 2 13 3T
83 424132122641 1 33 9.61
Bho 21 5252351242371 1 43 13.98
3J 1 62 T4 517242 14 21 1 1 51 14,36
76 31 2 3 6544 424 1321 1 46 13.53
2112324 77411211112 3 4y 12.82
68 112 133 13 21 1 19 5.54
64 12 55 13 2 8 12 1 1 1 27 07
69 1 3 2 12 4 1 14 4,08
56 i %1 y 14 1 21 2 13 3.79
52 2 Tt 2 1 . i 2.904
43 1 11 11 1 1 1 1 9 2.62
44 1 1 .29
49 1 1 2 .58
36
32
28
24 1 1 .29
2v 1 1 .29
16
12
3
4 1 1 29
4 12 24 38 29 18 20 15 7 4 343 90,94
13 19 26 28 24 16 16 14 15 [
_ J )
i 3 e | |
136 207 |
39 .58% 60.424%
Score Time
4 - 100 Range 6 - 39
76 dedlian 14
75.15 Mean 14.7
Number up to accuracy and time gtandsrds - 2 or .53%
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Tables XXI and XXII are sample Tables of individual sixth

| grades on the M. P. Test. Table XXI shows the tabled results

for the sixth grade making the best showing on the test. There
was, however, but 1 perfect score and the corrective load was
96.33%. Scores ranged from 52 to 100, with the median at 8V

and the mean at 77.38. The time ranged from 6 to 21 minutes,

Ithe median being 12 and the mean 12.7 minutes. Table XXII

| shows the results for the sixth grade making the poorest show-

| ing on the same test, The highest score was 83, the corrective

| load being 100%. Scores ranged from 40 to 88, the median being

|
Wéd and the mean 62.36. Time ranged from 11 to 34 minutes, the !

wmedian being 18 1/2 and the mean 18.9 minutes. !

| Table XXIII shows the distribution according to time and |
| score of all eighth grades on the A. P. Test. Of the 323 pupils
taking the test 46 or 14.,21% achieved perfect scores. Of these
26 were up to the time standard of 3 minutes. The corrective
load was 21,94%. Scores ranged from 44 to 10U with the median
at 92 and the mean at 38.42. The time ranged from 3 to 20 uin-
utes, the median being 8 and the mean 8,27 minutes.

| Tables XXIV and XXV are sasmple Tables of individual eighth

grades on the A. P, Test, Table XXIV shows the tabled results

for the eighth grade making the best showing on the test. Of

”the 32 pupils 11 or 31.63% achieved perfect scores, 4 of them

|

|within the time standard. The corrective load was 36.63%.
| .

‘Scores ranged from 63 to 100, the median being U6 and the mean “

f92.97. Time ranged from 4 to 2v nminutes with the median at © h

|
‘and the mean at 2.7 minutes. Table XXV shows the results for [
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|

|

|

L Score standard
{ Time standard

- 190
- 12 minutes

Number up to accuracy and time standards - 1 or
Number not up to above standards

y ; pC— -— PRSI IS s S S PP P LT ST VPR S W (T S ST T e
. | TABLE XXI, DISTRIBUTION ACCORDING TO TI#E AND SCORE OF
GRADE VI, BUILDING C, ROOM 4, ON THE INITIAL M, P. TEST
. | Score Time in minutes
6 7 8 9101112131415161713192021 f Percentages
100 : 1 1 3,12
26 1 1 3,12
92 2 2 6.25
338 1 2 3 9.33
341 1 2 4 12.50
39 Y5 % 2 1 7 21,85
76 1 1 2 6.25
72 112 4 12,50
68 2 1 3 9.38
o4 1 1 3.12
69 1 1 2 6.25
56 1 1 3,12
52 1 1 e 12
® | Tl 313261523222 2y , 2 99,96
, 19 13
59 .49% 40.69%
j Score Time
I 52 - 190 Range 6 - 21
[l 89 Median 12
‘ 77.33 tlean 12,7

3.12%
31 or 96,98%




TABLE XXII. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
GRADE VI, BUILDING E, ROOM 3, ON THE INITIAL if. P. TEST

L}

Score Time in minutes
27 31
to to
11121%3141516171819202 12223242526 30 34 f Percentages
100
96
g2
381 1 2 7.14
34 1 1 3.58
30 1 2 1 4 14 .23
76 1 1 11 1 5 - 17.85
72 1 1 2 T.14
63 1 2 11 1 6 21,42
o4 2 1 1 4 14,28
6V
56
52 1 1 3 +58
43 1 1 2 7. 14
44
40 1 1 3.50
f11 2; l5 122 14 3111 1 2 EJ 20 Y9 .99
3 25
10.72% 89.28%
Score Time
435 - 88  Range 11 - 34
68 liedian 18 1/2
69.36 llean 18.9

Number up to accuracy and time standards - 9
Number not up to above standards - 28 or 100%

1o
12 minutes

Score gtandard -
Time standard -




e- TABLE XXIII. DISTRIBUTION ACCORDING TO TIME AND SCORE OF

ALL EIGHTH GRADES ON THE INITIAL A. P, TEST.

Score Time in minutes
3456738 91011121314151617181920 f Percentgges
1001 34864851321 46 14.21
96 411 71375 3 3 ) 56 17.30
921 28811896413 1 62 19.15
38 35 612563261 54 16.68
84 25555 THh 1 34 10.41
39 611 4 3 2 2 1 34 10,41
76 124 2 1 1 1M 3.39
72 1 2 21 1 1 3 2 4
63 1221 1 2 1 10 3,09
64 112 4 1.23
60 1 1 .31
56 1 1 2 .62
52
48
44 1 1 .51
f 2 34 57 42 16 B3
L 118 I37 4'& 52 15 41 1 1) 323 99.97
175 148
54.25% 45.75%

Score Time

44 - 100 Range 3 - 20

92 Median 8

83.42 Mean 3.27

Nutber up to accuracy and time standards - 26 or 3.06%
Number not up to above standards - 297 or 91.94%

Score standard - 109
Time standard - 38 uwinutes




TABLE XXIV. DISTRIBUTION ACCURDING TO TIkE ALD SCuRE UFR
GRADE VIII, BUILDING I, ROOM 1, ON THE INITIAL A, p, TEST
Score Time in minutes
45 6 7 8 21U11121314151617181920 f Percentages
99 11 Y1 31 2 1 11 36.63
06 1 o TN 1 i 25.33
o) t, 21 4 15,32
33 i 1 3.33
34 T 1 2 €.66
oV 1 1 333
76 1 1 2 6.66
72 1 1 2:33
63 1 1 230
T 2 3N 99.92
d_ 16 QHE_S 2212 {) 39 9.9
AR T
12 13
39,96% 69,V4%
Score Time
638 - 100 Range 4 - 20
96 liedlan 9
e2.u7 llean 9.7

Number up to accuracy and time standards - 4 or 13.32%
Number not up to above standards - 26 or 36.63%

Score standard - 100
Tine standard - 8 minutes

Brston University- "
Schs#!ofEducaﬁoﬁ

Library




TABLE XXV.
GRADE VIII,

DISTRIBUTION ACCORDING TOU TILE AND SCURE OF
BUILDING H, ROOM 3, ON THE INITIAL A. P, TEST

Score Time in minutes
45 6 78 919111213 f  Percentages

19Q 2 2 6.9V
26 t 5 1 4 13 .0v
92 1 2 3 10,34
38 1 1 11 4 13,80
34 1 [ T 6 20,70
30 A 11 4 13,80
76 1 1 5.44
72
63 - I 3 19,34
64
6ud 1 1 3544
56 1 1 3.44
1B 53,75 1282, 22 19,00

Y Y

12 17

41,409 58.60%

Score Time

56 -~ 190 Range 5 - 13

34 edian 9

83.2 liean 9.06

Number up to accuracy and time standards - 9

Number not up to above standards -

Score standard -
Time satandard

fuu

- 3 minutes

29 or 1.0%
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the eighth grade making the poorest showing on the same test.
There were 2 perfect scores, but nelther was achieved within

the time standard of 38 minutes; therefore the corrective load
was 100%. Scores ranged from 56 to 100, the median being 384

and the mean 83%,2. The time ranged from 5 to 13 minutes with
the median at 9 and the mean at 9.U6 minutes.

Table XXVI shows the time and score distribution for all
eighth grades on the S. P. Test. Of the 335 puplls taking the
test 87 or 25.93% achieved perfect scores, 61 of them accomplish
ing it within the time standard of 5 minutes. The corrective
load was 81.77%. Scores ranged from 52 to 100 with the median
at 92 and the mean at 91,37. The time ranged from 2 to 12 min-
utes, the median being 5 and the mean 5.4 minutes.

Tables XXVII and XXVIII are saaple Tables of individual
eighth grades on the S. P. Test. Table XXVII shows results for
the eighth grade making the best showlng on the test. There
were 12 or 34,28% perfect scores, Of these 10 were achieved
within the time standard. The corrective load was T71.50~,
Scores ranged from 72 to 100, the median belng at 96 and the
mean at 93.37. The tinme ranged from 3 to 8 minutes with the
median at 4 and the mean at 4.5 minutes. Table XXVIII shows
results for the eighth grade making the poorest showing on the
same test. There were 5 or 15,62% perfect scores, 3 being
achieved within the time standard. The corrective load was
found to be 99.,64%. Scores ranged Trom 72 to 10J, with the
median at 92 and the mean at 91.,25. The time ranged from 3 to

10 minutes with the median 2t 5 and the mean at 5.6 minutes.




TABLE XXVI. DISTRIBUTIUN ACCURDING TV TILE AND SCCRE OF
ALL BIGHTH GRADES ON THE INITIAL S. P. TEST

o - e —

Score Time in minutes
2 345 678 9191112 f Percentages

1W0 3161824 719 4 13 1 87 25.93
96 5172918 5 3 12 1 72 21.45
92 2172419 9 4 21 69 2v.56
832 7881074 2 433 14,49
84 1241411 14 4,17
30 55744 25 T7.45
76 2221 % 1 9 2.68
T2 12 1 2 6 1.72
63 i 1 1 3 .89
64

60

56 1 1 18]
592 1 1 1

5 72 5 23 7 1

¢ P2 67m_4d 9 1 535 ¥9,92
Y T
196 139
55 .80% 41,29%

Score Time
52 - 1w Range 2 - 12
92 liedian 5
91,87 lean 5.4

Number up to accuracy and time standards - 61 or 18.25%
Number not up to above standards - 274 or B1.77%

Score gtandard - 100
Time standsrd - 5 ninutes




TABLE XXVII. DISTRIBUTION ACCOURDING TO TILE AND SCURE UF
GRADE VIII, BUILDING I, ROOM 4, ON THE INITIAL 8. F. TEST

Score Time in minutes
345678 f Percentages
1099 36111 12 4,238
96 4 3 7 19,99
az 2 5% & 9 g 25.71
38 1 1 2 5.71
34 2 2 5.71
30
T6 2 2 5:T1
T2 1 1 2.85
T :515 9 3 3 2 55 99.96
27 3
76.95% 23.95%
Score Time
72 - 100  Range %~ 8
96 wedian 4
9%,37 liean 4.5

Number up to accuracy and time standards - 10 or 23, 50%
Number not up to above standards - 25 or T1.59%

Score standard - 100
Time standard - 5 minutes
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.

TABLE XXVI

GRADE VIII, BUILDING I, ROOM 2, ON THE INITIAL S. P. TEST

iI. DISTRIBUTION ACCORDING TO TIME AND SCURE OQF

Score Time in minutes
345673910 f Percentages
oo 111 11 5 15,62
96 2 2 11 1 T - 2,87
92 13 2 2 3 25 .9V
88 2112 6 18.75
84
30 11 2 4 12.5v
76 1 1 3. 12
72 1 1 3,12
£ 4 9 8"3 4 3 1 ( B2 99.98
21 1M
65.68% 34.32%
Score Time
72 - 100 Range 3 - 1wo
92 Median 5
91.25 Mean 5.6
Number up to accuracy and time standards - 3 or 9,36%
Number not up to above standards - 29 or 90.64%

Sgcore s
Time st

tandard - 100
andard - 5 minutes
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| ééﬁle XXIX shows the distvibugib; according to time and
score for all eighth grades on the M. P. Test. Only 7 of the
330 puplls taking the test achleved perfect scores and only 5
were able to accomplish it within the time standard of 9 minutes,
The corrective load, therefore, was *8.48%. Scores ranged fron
49 to 109. The median score was 84 and the mean score, 81.05,
The time ranged from 3 to 20 minutes with the median gt 9 and
the mean at 9.3 minutes.

Tables XXX and X7XI are sample Tables of individual eighth
grades on the M., P. Test. Table XXX shows results for the
eighth grade making the best showlng on the test. There were 2
perfect scores, both being achieved within the time standard.

The corrective load was found to be 93.56% of the class. Scores

ranged from 56 to 192 with the median at 38 and the mean at 85.55
lhe time ranged from 5 to 18 minutes, with the median at J and
the'mean at 8.5 minutes, Table XXXI shows the results for the
eighth grade making the poorest showing on the same test. The
corrective load was 100%. Scores ranged from 44 to 26 with the
median at 80 and the mean at 77.7V. The time ranged from 5 to
14 minutes, the median being 8 and the mean 8.8 minutes.

Table XXXII is a summary Table showing the distribution of
Ecores on a percentage basis for all grades and all processcs. It
ig read as follows: A score of 100 was achieved by 2.47% of
Grade IV on the A. P, Test,and by 2.44% on the 5. P. Test; by
13.77% of Grade VI on the A, P. Test, 24.7U% on the 8. P, Test,
and U.58% on the M. P. Test; by 14.21% of Grade VIII on the A. P,

Eest, 25.93% on the S. P. Test, and 2.12% on the M. P. Test.




@

TABLE XXIX. DISTRIBUTION ACCORDING TU TIWE AND SCURE OF
ALL EIGHTH GRADES ON THE INITIAL M. P, TEST
Score Time in minutes
34 56 78 912911121314151617131929 £ Percentages
(VI 23 1 1 T 2,12
96 24 3431 2 1 1 21 6.36
92 159106 57421 5v 15.15
33 3666 52311 1 37 11,21
84 1581071183362 '1 63 19,08
91 12676542 11 1 37 11.21
76 4 54 8 2 M 34 1U,359
72 1537451312 o 2 9.70
63 33 F3 %2 31 19 575
64 13221 1 1y 3,03
6 1112 1 2 1 1 1J 3.03
56 1 2 2 5 1.52
52 1 1 OV
483 1 1 30
44 1 « O
49 1 1 2 . Ou
f 1 6 52 49 25 14 2 2 1
28 58 42 29 15 | 2 2 339 99.97
_ — J - )
194 136
53 .52 41,48%

Scare Time

49 - 100 Range 3 - 2u

84 median ]

o1.u5 liean 9.3

Number up to accuracy and time standards - 5 or 1.52%

Number not up to above standards

Score gtandard - 104
Time standard -~ 2 minutes

325 or 98.438%
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TABLE XXX. DISTRIBUTION ACCORDING TO TIuE AND SCURE OF
GRADE VIII, BUILDING I, ROOM 1, ON THE INITIAL M. P. TEST

Score Time in wminutes
5 6 7 8 9101112131415161718 T Percentagesg
100 2 2 ; 6.44
96 221 8 16.11
921 1 1 2 { I i 22.56
33 1 11 3 9.67
341 1 11 4 12,89
89 2 2 1 5 16. 11
76
T2 2 2 6.44
68 1 1 Fe2J
64
60 1 1 3.23
56 1 1 323
£2 387 3ﬂj 2 11 1] 31 99,91
i Y
23 8
T4.22% 15.78%
Score Time
56 - 100 Range 5 - 18
38 kedian 9
85.55 lean 8.5

Number up to accuracy and time standards - 2 or 6.44%
Number not up to above standards - 29 or 93.56%

Score standard - 100
Time standard - © minutes




TABLE XXXI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
GRADE VIII, BUILDING I, ROOM 2, ON THE INITIAL M. P. TEST

Score Time in minutes

5 6 7 8 91011121314 f Percentages
100
96 1 1 3.03
92 112 1 5 15.15
38 1 1 2.03
O4 3 1 2 6 18.13
30 1 1 3 21 6 13,18
76 1 2 3 9.09Y
2 1 1 1 3 9.V
68 11 1 3 9,99
64 1 1 3,03
60 1 1 1 3 9,99
56
52
43
44 1 w1 3.03
£, R4 T 6331322 29 99,99

24T6p 1322 |
22 11
66.67% 33.33%

Score Time

44 - 96 Range 5 - 14

8 Median 3

T7.79 Mean 3.8

Number up to accuracy and time standards - ¥
Number not up.to above standards - 33 or 1uv%

Score gtandard - 1uv
Time standard - 9 minutes




TABLE XXXII. DISTRIBUTION OF SCORES ON A PERCEINT AGE
BASIS FOR ALL GRADES AND PROCESSES ON THE INITIAL TESTING

Grade IV Grade VI Grade VIII
SCOI“e AoPo S-P. A.P. S.P- I‘-:"E.Pt AaP. S-Pn M-P.

100 2.4 2,44 13.77 24.70 .58 14,21 25.93 2.12
| 96 6.79 6.73 23.44 22,34 3,21 17.30 21.45 6.36

92 19.21 7.34 19.82 13.82 3.79 9.15 20.56 15.15
38 13.64 5,81 15.52 8,82 9.61 16,68 14,40 11,21
34 11.45 4.839 10.25 4,99 13.98 10,41 4,17 19.08
30 8.35 4.59 8.49 5.20 14.86 10,41 7.45 11,21
76 1.4 3,97 2.93 3.53 13.39 3.39 2.68 10.39
72 8.97 3.06 2,05 4,99 12,82 2.47 1.79 2.79
68 T.42 3.06 1,17 1.79 5.54 3,09 .89 5.75
64 4,95 4,59 .58 .47 F.87T 1,23 3,03
69 4,64 4,28 .29 1.18 4,08 31 3,33
56 2.1 5 67 .58 59  3.79 .62 30 1.52
52 1.54 3.6 .29 29 2,04 .30 W39
48 1.54 3.6 2,62 .30
Ldp 92 2, 75 .29 .59 .29 31 1
49 1,54 5. 20 .29 .58 60
36 3.06

32 .30 .91

28 30  3.67

24 30 4,28 .29

20 2.75 .29

16 3,67 29

12 4,89

3 275

4 1483 29

J 1.53 .29

Range 24-100 0-100 40-100 U=100 4-100 44-100 52-100 40-109
Median 3V 69 92 92 76 92 92 34
liean 77.52 56.0] 39.83 89,31 75.15 4838.42 91,37 81.95




Percentages for the other scores are read in a similar manner.
Tables XXXIII - X, show the distribution of scores on a

percentage basig for all grades by bulldings and rooms and for

all processes. Table XXXIII 1s read as follows: On the A. P.

Test in Grade IV, in Bullding A, Room 1 there were no perfect
scores; 5.55% of the class achieved a score of 96; 19.43%, a
score of 92; 13.38%, a score of 383; and so on. The remainder o
the Table is read in a similar manner, as are the following
Tables,

Table XLI shows the median and mean scores for all grades
and processes for the October testing. It 18 read as follows:
In Grade IV on the A. P. Test the medlan score was 89, the mean
score 77.52; on the 8. P. Test the median score was 60 and the
mean score 56,01. The median and mean gcores for Grades VI and
VIII are read similarly.

Table XLII shows the number and percentage of perfect scores
for all grades and all processes. It 1is read as follows: 1In
Grade IV on the A. P. Test 8 pupils or 2.47% of all those taking
the test achieved perfect scores; on the S. P. Test, 8 or 2.44%
achieved perfect scores, The perfect scores in Grade VI on the
A. F. Test were 47 or 13,77% of the group; on the 8. P. Test,
34 or 24.79%; and on the M. P, Test, only 2 or J,53%. The
numbers and percentsges for Grade VIII are read similarly. In
this Table the time factor 1s not considered,

Table XLIII shows the corrective load for all grades and
procegsesg at the time of the October testing. It is read as

follows: The corrective load in Grade IV in addition was 321 or




TABLE XXXIII.

(@)
W

DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS
FOR ALL FOURTH GRADES ON THE INITIAL A. P. TEST

Building A Bldg.B Building C Building D

Score Room ' Room 2 Room 1! Room 1 Room 2 Room 1 Room 2
100 333 8.69
96 5,55 8.57 4,34  12.51
92 19.43 8.57 1.1 19,98 4. 34 8.53
388 13.38 11.42 6.67 19.98 6.90 4,34 24,99
34 11.10 17.14 13.32 13,80 4, 34 8.33
80 13.88 8.57 6,66 13.80 4,34 4,17
76 13,88 8.57 11. 11 6.66 6.90 21.73 8.33
72 2.77 16.67 6.66 6.920 13,04 4 17
68 8.33 8.57 11,11 16.67 6.90 8.69 8.33
64 5.55 7.42 16.67 3.33 6.90 4,34 4.17
60 2.85 11.11 3.33 10.34 4,34 3.33
56 21T 5.71 10.34 4,34
52 N 5.55 6.90 4 .34 4,17
48 5.71 3.44 4,34
44 2. 77 3. 44
40 2.85 3.44 4 .34
36
32
28 4,17
24

Bldg.D Bldg.E Bldg.F Building G

Score Room 3 Room 1 Room 1 Room 1 Room 2
100 13.32 5.00
96 13.63 11.76 6.66 10,00 4,54
22 4,54 17 .64 6.66 5.00 9.09
38 9.09 14,70 13,32 15,00 13.63
84 4,54 5.88 23.31 15.00 13.63
80 22.72 8.32 g, 190 5.00 4,54
76 13.63 2.94 13.32 15.00 18.16 | Range 24 - 100
72 13,63 14,70 13.32 5.00 18.16 |lLedian 380
68 4 .54 2.94 L 7 5.00 4. 54 |liean T77.52
64 5.38
60 4 .54 3.82 4,54
56 2,94 20,00 4,54
52
48 4,54
44 4,54
40 3.33
36
32 4,54
28
24 2.94
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TABLE XXXIV.

DISTRIBUTION OF SCURES ON A PERCENTAGE BASIS
FOR ALL FOURTH GRADES ON THE INITIAL S. P. TEST.

Building A Bldg.B Building C Building D
Score Room 1 Room 2 Room 1 Room 1 Room 2 Room 1 Room 2

100 2T 3:35 6.66

96 8,10 11,11 6.66 9.99 13,04

92 2.70 1.1 16.67 T 8.69 12,51
83 5.40  2.77 355 3.33 13,04 8.33
34 5.4 277 .1 3.33 3.33 8433
33 9.99 .55 4,34

76 5.40 5.55 9,99 9.99

72 5.59 9.99 4.34 8.55
63 9.99 8,33
64 5,49 2.77 5.55 B33 4,34 8.33
69 8,10 5.55 3.33
56 2.70 3.33 13.32 8.69 g.53
52 5.4 2.77 5.55 o 3.33 4,34

43 27T 6.66 3433 4,34 4.17
44 5.40 1113 6.66 3.69 417
4o 13.51 5.55 16,67 6.66 4,34

36 5.40 21T 5.55 3.33 4,34 4,17
32 2.79 3.33

238 _ 5+55 5:55 2.99 )

24 5 .49 5.55 3:23 8.69 4o 17
20 10.30 8. 77 i P 4,34

16 5.05 b I

12 5.40 16.66 555 3433 4,34

3 3.33 5«05 5 0 i 4,17

4 2,70 11.10 3.33 ‘

0 8.33 8.35

continued on next page




TABLE XXXIV (Continued) DISTRIBUTION OF SCURES ON A PERCENTAGE
BASIS FOR ALL FOURTH GRADES ON THE INITIAL S. P. TEST.

Bldg. D Bldg.E Bldg.F Building G
Score Room 3 Room 1 Room 1 Room 1 Room 2

100 13.16
96 3.33 10,00 22.72
92 417 A 12 6.66 5.00 22.T2
38 €.25 16.66 5,00 4,54
84 3.33 i R P 13.63
30 6.25 9.99 15.09 9.09
76 6.25 b T 5

72 417 5.12 3.33

68 3.33 6.25 3+3D 5.0

64 12,51 5,12 3.553 4,54
69 6.25 .33 20,00

56 I G 5.90

52 9.38 2:3D 5,09

43 3,12 13,32 5.90

44

40 417 3,12 10,09

36 9.38

32 4 .54
23 16.67 B 12 3.:33

24 16.66 5,00

20 417 s

16 8.33 18.75 5,9V

12 8.33 3.12 i 5 5.90

i B+33 3.12 1

0 .12

Range 0 - 100
Median 60
lean 56.01




| TABLE XXXV, DISTRIBUTICON OF SCORES ON A PERCENTAGE BASIS
FOR ALL SIXTH GRADES ON THE INITIAL A. P. TEST.

Bulilding A Building C Building D
Score Room 3 Room 4& Room 3 Room 4 Room 4 Room 5

120 12.89 6.66 8.3%4 18.75 16.67 14,28
26 22,56 19.28 38.89 F1:25 24 .99 35.32
92 29,00 12,98 13.90 18.75 8.33 14,28
38 16.11 13,32 5.55 15.62 16.67 4.76
34 9,67 13.32 13.90 6.25 20,83 14 .28
30 3.23 9.99 5,55 9.38 8.33 14,28
76 3.25 2.78 4,17 4,76
T2 3%.23 9.99 5.55
63 KM B
64 3.33
69 2.78
56 2.78
52
48
44
490

Building D Building E Bldg.F  Bldg.G

Score Room 6 Room 7 Room 2 Room 3 Room 2 Room 3

100 16.00 20,99 11,1 10,34 26.47 3.70
96 20,00 36.00 22,22 13,30 11,76 7 .40
92 24,00 20,90 25.93 20.70 20,58 22.21

88 16.00 12,00 18.51 24,13 11.76 53.32
34 12,00 4,00 7.37 10.34 5.88 T7.40
8Q 8.00 4,00 3,70 20,70 3.82 T7.40
76 T3T 2.94  T7.40
72 2.94

63 7.40
&4 3.70
&0

56 3.70

52 2.94

48

44 4,00

40 4,00 2,94

Range 40 - 10U
Median 233
Mean 39,83




TABLE XXXVI.

DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS
FOR ALL SIXTH GRADES ON THE INITIAL S. P. TEST.

Score

Bullding A Building C Building D
Room 3 Room 4 Room 3 Room 4 Room 4 Room 5

139
96
g2
38
84
80
76
72
63
64
60
56
52
48
K
40
36
32
28
24
20
16
12

16.15 16,66 11,10 41,92 12.51 17.38
19.98 24,99 35.47 20.85 13.04
22.71 23.:51 27.77 9,68 12.:51 39,12
6.46 9.99 16.66 6.45 16.68 13,04
12.92 3.33 5.55 3.22 12,51 8.69
9.68 2.99 5455 8.33
6.66 2.77 8.33
9.63 2.7T1 5.22 3.69
Dul) 3.33 4,17
6.46 4,17
6.46 2.77
3.23
5.23
523
3.33

continued on next page




TABLE XXXVI (Continued) DISTRIBUTION OF SCORES ON A
PERCENTAGE BASIS FOR ALL SIXTH GRADES ON THE INITIAL S. P. TEST
Building D Building E Bldg .F Bldg.G
Vo Score Room 6 Room 7 Room 2 Room 3 Room 2 Room 3
100 4,90 24,99 28.56 14,28 57.57 44 45
26 28.99 20.35 17.85 24,99 55:35 25.92
g2 23,00 24,99 10,71 14,23 3,903 14.81
33 3.00 8.33 T.14 7. 14 Te37
34 T.14 3.58 3.79
30 12,30 417 T.14 Teld
T6 4,00 8.33 14,28
72 4,00 4,17 10,71 T.14 6.96 5470
63 3.0V 3.58
64 4,17 3.58
60 3,58
56 3.58 3.58
52
48
44 4,00
40
36
32
28
24
20
16
12
3
4
Qo
Range 0 - 100
liedian ©2
liean 89.31




TABLE XXXVII.

DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS

FOR AII, SIXTH GRADES ON THE INITIAL M. P. TEST
Building A Building C Building D
Score Room 3 Room 4 Room 3 Room 4 Room 4 Room 5
139 3,45 3.12
| 96 3045 5!55 3'12 41117 443\-)
' g2 6.44 2.78 6.25 4,00
33 3,23  1u.34 5,55 9,38 20,00
84 %23 13.79 16.68 12.50 25,02 12.00
30 12,89 6.39 16.68 21.85 12,51 12,09
76 22,56 13.79 3.34 6.25 3.83 20,00
T2 12,33 6.32 13,99 12.5V 16,68 12,00
68 6.44 3.45 2,78 9,38 417 12,90
64 6.44 13.76 8.34 3.12 4,17
69 13.90 6.25 12.51
56 6.44 6.39 3.12 12.51
52 3.23 3.45 2,78 3,12 4,00
43 3.23 6.39 2.78
M 3023
40 3.23
36
32
28
24 3.45
20 3,45
16
12
3
4

continued on next page




TABLE ZXXVII (Continued)

DISTRIBUTION OF SCORES ON A

PERCENTAGE BASIS FJOR AIL SIXTH GRADES ON THE INITIAL L.P.

TEST

. Building D Building E Bldg.F DBldg.G
| Score Room 6 Room 7 Room 2 Room 3 Room 2 Room 3
I
100
96 11.76 3.T0
92 3.u0 3.00 11.10 Te 14 3,082
33 4,00 12,90 22,21 5.58 22,58 11,10
34 20,00 12,90 11,10 14,28 20,58  T7.40
89 16,20 28,00 14,80 17.85 8.82 18.50
76 16,90 16.00 22,21 7.4 5.88 14,80
72 3.90 4,99 21.42 11.76 13.50
l 68 4,00 4,00 3,70 14,28 5,88 3.TO
f 64 12,00 4,00 3.70 14,060
i 60 4,00 4,00 740 BT
T 8.00 3.53 3479
F 52 4,00 3.70 7.4 5.38
48
44 3.58
40
36
32
23
24
20
: 16
l 12
( 3
4 4,00
Range 4 - 10U
lledian 76
liean 75,15




|
I
TABLE XXXVIII. DISTRIBUTION OD SCURES ON A PERCENTAGE BASIS
FOR ALIL, EIGHTH GRADES ON THE INITIAL A, P, TEST
Building H
Score Room 1 Room 2 Room 3 Room 4 Room 5 Room ©
1.0 10,71 6.66 6.99 4,17 10.93 14,81
96 14.28 6,66 13,30 16,67 23,31 19, 11
g2 24,09 26.64 10.34 24,9 23,31 33,30
38 21,42 33.30 13,30 16,67 13,32 it 11
34 14,28 9.99 20,70 3.33 9.99
380 10,71 13.32 13,80 290.83 6.66 18,51
76 3,58 3,44 4,17
72 P 5 4,17 3423 i
68 10.34 3.79
64 B TO
60 % 44
56 3,44
52
43
44 - 3,70
Buillding I
Score Room 1 Room 2 Room 3 Room 4 Room 5
130 %6.63 13.80 19.98 8.82 12.50
26 23.33 10,34 9,99 38,22 18.75
92 15.32 17.20 23,31 3.82 9,338
33 3.33  20.70 13,32 20,58 15.62
| 34 6.66 €.88 9.99 8,82 18.75
| 380 3.353 10,34 6.66 5.83 9.38
i 76 6.66 3,44 9.99 6.25
72 B.53 3,44 5.38 3.12
63 3.33 10,34 o 5 3,12
64 3,44 3.33 2.94
60
56 . 3.12
52
43
44
Range 44 - 190
lledian 22
liean 38.42




TABLE XXXIX.

DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS
FOR ALL EIGHTH GRADES ON THE INITIAL S. P. TEST

Building H
| Score Room 1 Room 2 Room 3 Room 4 Room 5 Room 6
|
| 100 28,64 22,71 29,3 T.69 27.58 29.62
96 14,28 16,15 13.32 34,61 31.93 z22.21
22 21,42 22,71 £5.31 26.92 29.68 14,81
33 21,42 12,92 12,98 19.23 6.99 T o409
34 19,71 3,23 3.3 3.8% 3,44 3.70
590 3,58 B D 9.99 7.69 10.34 14,081
76 6.46 3. 70
T2 9.68
63 Do)
64
60
56
52 I
Building I
Score Room 1 Room 2 Room 3 Room 4 Room 5
100 37.50 15,62 29,96 34,28 20,60
96 34,37 21.37 16. 14 19.99 14,79
92 9.37 25,90 19,37 25,71 20,60
83 12.50 18.75 16, 14 571 14,70
34 B.22 5471 3.82
39 6.25 12,50 6.44 8.82
76 B2 6.44 571 2.94
72 O £ 2.85 2.94
63 Beod 2,94
64
63
56 2,94
| 52
|
| Range 52 - 10V
Median 92
liean 91.87




|
H

TABLE XL. DISTRIBUTION UF SCURES ON A PERCENTAGE BASIS

5
FOR ALL EIGHTH GRADES ON THE INITIAL M. P. TEST

Ul

Building H
| Score Room 1 Room 2 Room 3 Room 4 Room 5 Room 6
100 T 14 4,00 3.45
96 10.71 6.9V 12,90 6.39 10.71
92 Te 14 19,34 17 .85 12,00 3.45 10.71
33 10,71 10.34 0T 20,u0 17 .24 T.14
| 84 17.85 24,10 21,42 20,00 17.24 21,42
39 3,58 13.78 Tel4 8.,V0 19,34 3,58
76 21,48 13.78 14,28 3.90 10.34 o1, 42
63 3, 44 10.71 3.45 10 71
64 3 44 7. 14 4,00 3.45 53
60 19.71 3,44 3.45
56 3.58 3.45
52 344 3.58
43 358
44
40
! Building I
[ Score Room 1 Room 2 Room 3 Room 4 Room 5
100 6.44 3.23
96 16. 11 3,93 5623 2.594
92 22.56 15.15 2,67 26.46 26.46
| 33 9.67 3.93 3,23 20,58 11.76
| 34 12.839 18,18 22.56 26.46 3.32
| S0 16,11 18,18 16,11 11,76 11.76
.76 9,99 6.44 2.94 8.82
Te 6.44 9.09 12,39 3.82 11.76
68 323 9.99 12,39 8.82
64 3,03 6.44 2.94
60 3.25 9.v9 2.94
56 3.23 2.94
\ 52
48
‘ 44 3,93
| 49 3.23 2.94
! Range 4u - 100
‘ Median 34
iean 31.25
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l; TABLE XI.I. SCORE LEDIANS AND MEANS FOR ALL GRADES AND
[l AT, PROCESSES
‘ A. P, Test S. P. Test . P. Test
Grade Median liean Median lean liedian lean
IV 3uJ TT.52 6w 56,91
VI 92 39,83 92 89.31 76 75415
VIII g2 33,42 a2 91,387 34 31,95

TABLE XLII. NULBER AND PERCENTAGE OF PERFECT SCURES FUR
ALL GRADES AND ALL PROCESSES

, A. P. Test S. P, Test M. F. Test
Grade No.Percentage No. Percentage No.Percentage
Iv 38 2.47 8 2,44
VI AT 13,77 84 24,70 2 2.58
VIII 46 14,21 37 25.93 g 2.12

: TABLE XLIII. CURRECTIVE LOAD FOR ALL GRADIS AND ALL

PROCESSESH*
A. P. Test S5S. ©. Test i, P. Test
Grade No. Percentage No. Percentage No. Fercentage
IV 321 99.40 321 93.47
VI 316 92,68 287 84,42 341 99,42
YIIT 297 9.4 174 SLTT 285 938,48

* Corrective load based on score standard of 10U for all
grades and all processes and on time standards as follows:

A, P. Test S. P. Test M., P, Test
Gr. IV 13 minutes 12 minutes

Gr. VI 19 " 8 = 12 minutes
Gr. VIII 8 " 5 = o "

-
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99,49%; in subtraction, 321 or 98,47%4. In Grade VI the
corrective load in addition was 316 or 352.63%; in subtraction,
237 or 34.42%; and in multiplication, 341 or 92.42%. The
corrective load for the eighth grade is read similarly. Thus

it will be seen that with the exception of sixth and eighth

grade subtraction, the corrective load for all grades and
processes ran very close to 100%. There were just three pupils,
eighth grade pupils, who achieved perfect scoresg iIn all three
tests.

In addition to reproducing Table I which showed the uedian
scores and times of the initial testing for the earllier studies,
Table XLIV shows the median scores and times of the initial
testing for the present study. Table XLV shows the mean scores
and times for the same studles, including the present one.

From this comparison 1t will be seen that in general all the
classes tested ranked lower in multiplication than in either
addition or subtraction. With the exception of Grade IV there
was only slight difference between the addition and subtraction
means, but a perceptible drop in multiplication means from the

addition and subtraction levels. It will be seen alsgso that in

the majority of instances the mean scores for the present study
were higher than the mean scores for the previous studies.
Table XLVI shbws a comparison between the correcctive load of
the present study and the corrective load of four of the earlier
studies, when determined by the score and time standards of the
present study. Lack of the necessary data made 1t lmpossible to

thus determnine the corrective load for the other earlier studies,

i




TABLE XLIV, THE MEDIAN SCORES AND TIKES OF THE
INITIAL TESTING FOR THE EARLIER STUDIES AND FUR THE
PRESENT STUDY

W.P.AJ Hanley| Yar- [Nelson|Hough-Rldlon|Ringer |Fresent
Grade Test brough ton _ Study
1936 1933 1933 | 1933 1939 | 1939 1940
5 Sc. TJSe. T.|sc. TJse. T.[sc. T.se. T.[Sc. T.[Sc. T.
i A.P. 68 23 30 29
IVv |S.P. 48 22 60 15
A.P. 83 11184 11 80 1184 10 g2 11
VI 5P 88 19|88 ¢ 92 9 83 T 92 3
M.P. 34 3376 14 64 20 69 13 76 14
A.P. 92 8|96 T 38 gl 8
VIII [S.P. 92 T|96 T 92 692 5
M.P. 84 10|34 12 T2 10 154 g
|
TABLE XLV. THE MEAN SCORES AND TIXES OF THE INITIAL
, TESTING FUR THE EARLIER STUDIES AND FOR THE FRESENT STUDY
;; W.P.AlHanley, Yar- [Nelson| Hough-| Ridlon| Ringer! Present
Grade [Test) brough ton | Study
l | 1936 1938 1938 | 1938 1539 1939 1949
[ SC- TcSCo Ta SC. T.SG. To SC. T. SCI T. SC. To SC. T‘
| A.P. 65 23 78 22
IV |8.F. 46 22 56 17
iI A.P.[89 9(88 13|36 13 79 13|83 10 g0 12
| VI |S.P.{38 T34 11|85 9 37 1984 8 39 9
, P77 11182 33|75 14 56 2158 14 75 15
| A.P.| 89 38 8lox 8 33 9|88 8
VIII|S.P. 6 7|95 6 80 6|92 5
I M.P, 30 10181 12 73 10|81 ©
I 1 |




i
]
|

TABLE XILVI.

| A GOMPARISON OF THE CORRLCTJVF LJUAD OF
4 SOME OF THE EARLIER STUDIES WITH THAT OF THE PRESENT STUDY
[

WHEN DETERMINED BY IDENTICAL STANDARDSH#

|
i —
Hanley Yar - Hough- p Ridlon | Present
!Gvade Test brough ton Study
’ 1938 1938 19358 1939
|
! AP, J9.65% 99.40%
‘ Iv S.P.
! AP, | 93,28% | 96.80% | 96.70% | $0.82% | 92.68%
VI SPe 93. 60% 93.34% 91.20% | S4.42%
| M.P. 97.60% | 96.77% } 190.00% | 99,42%
AL 80 ,00% 91.904%
VIII |S.P. 86.95% 81.77%
. M.P, 95.45% a8, 48%
* The standards of the present study.

l A careful study of this Table with Table XLV reveals some

l interesting facts. It showg once more how little about the

corrective load can be learned from a study of mean scores

alone, and reveals again the truth of the statement that
1

"averages tend to cover up the tragedy of errors."

A few
specific examples will meake this point clear. The mean scores
for Grade VIII on the M, P. Test in Houghton's study and 1n.the
How-

ever, the corrective load in the present study i1s 93.48% and

only 95.45% in Houghton's study. In Grade VIII on the S. P.

|
|
1
|
pregsent study for that grade were identical; namely, 31.
|
Test in Houghton's study the mean score was ©¢5 and in the pres-

ent study, 92. However, instead of finding the corrective load

1 Guy M. Wilson, and Gertrude L, Hanley, "For Basiec Drill in
Arithmetic, What Norm or Average is Sgtisfactory?" The Mathe-
matics Teacher XXXII (April, 1232), p.175.
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higher in the present study as one might suppose, it is found
to be much lower; namely, 81.77%, in contrast to Houghton's
36,95%. Again, in Grade VI on the M. P. Test in Ridlon's study
the mean score was 53, while in the present study it was 75,
But instead of finding as great a discrepancy in the corrective
load, the difference is less than 1%; the corrective load in

Ridlon's study being 1.3%, and in the present study, 39.42%.
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CHAFTER III

ERRORS ON THE INITIAL TESTS

Irrors in Addition
Errors in Subtraction

Errorg in lMultiplication
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CHAFTER III

ERRORS ON THE INITIAL TESTS

( Each pupil's errors were analyzed for each test. A record
|

|was kept of Jjust which examples each child wmissed, with the

Il

reason for the failure analyzed as closely as possible. A

|gample sheet is shown in Exhibit E. A similar sheet was uwade

|
hfor each child.

Errors in Addition

Anyone who has attempted to analyze addition errors knows
that it is very nearly impossible, through inspection alone, to

|truly diagnose the causes for such errors. However, when

similar errors persist and when crutch marks are used, it is
often possible to conclude with reasonable accuracy what the
pupil has done.

Table XLVII shows the distribution by grades of the more

common types of error found on the A. P. Test. It is read as

follows: 1132 errors on the primary facts were made by fourth

|grade pupils; while only 37 such errors were made in the sixth
| N

ﬁgrades and 31 in the eighth grades. The decade facts touk a
%big toll, probably indicating that decade facts are not as well
Jtaught in the beginning as are the nrimary facts. 1233 errors
ion decade facts were made in Grade IV, 676 in Grade VI, and 5u3

in Grade VIII. Zeros or gaps caused errors in 32 cases in

Grade IV, > cases in Grade VI, and 5 cases in Grade VIII. The




EXHIBIT E. DIAGNOSIS OF ERRURS

Child's name - Eugene School

Type of error
A. P. Test

Primary facts

Decade facts

Zeros or gaps
Carried when no need
Carried too few
Carried too many
Failed to carry
Decimal point
Omitted whole example
Omitted part example
Junped g decade
Skipped a decade

3. P, Test

Subtractlon facts
lilnuend from subtrahend
Zeros or gaps

Forgot had borrowed
Borrowed when no need
Used wrong process
Omitted decimal point
Omitted whole example
Omitted part example
Borrowed too many

M. P. Test

lultiplication facts

Addition facts

Carrying difficulties

Zeros or gaps

Faulty arrangement partial product
Misread own figures

Falled to use a part of multiplier
Decimal point

Omitted whole example

Wrong process

A SALPLE SHEET

Gr.VI Teacher

Examples missed

oOv w X

H= 0

D5 o
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TABLE XLVII. DISTRIBUTION OF CHIEF ERRORS MADE BY ALL
GRADES ACCORDING TO THE TYPE OF ERRCR ON THE INITIAL

A, P. TEST
Type of error Grade IV  Grade VI Grade VIII

Primary facts 119 37 31
Decade Tacts 1238 676 5v3
Zeros or gaps 32 9 5
Carried when no need 10 238 T
Carried too few 75 67 132
Carried too many 39 59 1351
Failed to carry 13 538 63
Omitted decimal point 222 19 14
Omitted whole example 20 5 25
Omitted part example 22 11 7
liiscellaneous

Jumped a decade 12 18 g

Skipped a decade b 4 1

Added 1 to answer 1

Transposed answer ; 3

Number of pupils
taking the test 323 341 323




remainder of-the Table is read simil=rly. It will be seen
that carrying errors were more prevalent in Grade VIII than In
either Grade IV or Grade VI. Decimal point errors were very

| common in Grade IV, but were practically negligible in the
other grades.

An illustration of "Jjumped a decade'"ls as follows:

6u 6u
73 78
34 instead of 84
55 55
85 8%
462 362

"skipped a decade"

6J 6V
78 78
34 instead of 34
55 o
_85_ L5
262 362

"transposed answer"

738 T3
64 64
o7 instead of Q7
9 o

Table XLVIII shows the distribution of errors on the A. P.
Test according to the specific examples in the test.* It is
read as follows: On example g 64 fourth grade pupils, 22 sixth
grade puplls, and 17 eighth grade pupils failed. The remainder
of the Table is read similarly. It will be seen that in all

| grades example X had by far the greatest number of errors, with

example v ranking second. The least number of errors occurred

Copies of the tests used appear in the Appendix,




TABLE XLVIII.

THE NUMBER OF PUFILS IN ALL GRADES WHO
MISSED EACH EXAMPIE OF THE A. P. TEST

Number of pupils

Test example Grade IV Grade VI Grade VIII
a 64 22 17
b 24 17 19
¢ 27 14 39
d 17 14 13
e 21 4 4
£ 12 5 9
g 14 6 11
h 23 29 17T
i 23 6 3
J 11 ® 3
k 16 19 13
1 38 1" 19
m 41 20 21
n 59 28 44
0 T4 37 42
o} 123 51 55
q 108 52 59
r 97 43 49
8 85 49 AT
t 102 59 43
u 143 67 72
v 183 9 94
w 134 52 67
x 232 145 139
y 147 63 58

Number of pupils
taking the test 323 341 323
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in Grade IV on example J; in G ade

Grade VIII on example 1.

readily than do addition examples.
distribution of errors made by all
of error on the 5. P. Test. It is
| knowledge of the subtraction facts

in Grade IV, in 176 casges 1in Grade

VI on example e; and 1in

Errors in Subtraction

| Subtraction examples lend themselves to dlagnosis far more

Table XLIX shows the
grades according to the type
read as follows: A lack of
caused errors in 323 cases

VI, and in 172 cases in

Grade VIII. In Grade IV there were 153 attempis to take the

minuend from the subtrahend. There were 5< such attempts in
Grade VI and 31 in Grade VIII. The remainder of the Table 1ls
read 1n a similar

manner. It will be seen that the ma jority

of errors in Grade IV were caused by zeros or gaps. The second
largest cause for erre in Grade IV was borrowing and then
proceeding as if there had been no borrowing. This was the
largest cause of errors in both Grade VI and Grade VIII. 1In
Urade IV there were 15 children who showed a complete lack of
knowledge of the borrowing process, causing 264 examples to be
missed for thls reason.

An illustration of "took minuend from subtrahend" is as

follows: 329 829
5T instead of AT
532 772
"forgot had borrowed"
9261 9261
4730 4730
5561 4481
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TABLE XLIX, DISTRIBUTION OF CHIEF ERRORS _ADE BY ALL
GRADES ACCORDING TO THE TYPE OF ERROR ON THE INITIAL
5. P. TEST.

Type of error Grade IV Grade VI Grade VIII
Subtraction facts 308 176 172
Took minuend from

subtrahend 153 5Q 31
Zeros or gaps 1492 176 48
TPorgot had borrowed 791 324 13
Borrowed when no need g2 67 g1
Used wrong process 135 22 23
Omitted decimal point 27 21 6
Omitted whole example A3 ' 4
Omitted part example 14 7
Miscellaneous

Borrowed toon manv 9 1 4
Added the borrow 1
Complete ignorance of
the borrowing process 264
Number of pupils
taking the test 326 340 335




"borrowed too many"

7
1491 1461
84% instead of 343
63 643

Table I, shows the distribution of errors made by all grades
according to the specific examples on the S. P’, Test. It is
read thus: On example a 83 fourth grade children, 37 sixth
grade children, and 14 eighth graders made errors. On example
b errors were made by 62 fourth grade children, 28 sixth grade
children, and 24 eighth grade children. The remainder of the
Table is read in a sliwmilar manner, It will be seen that a great
Lany more errors were made on each example by Grade IV than by
Grade VI or Crade VIII. In Grade IV the most errors were on
exawple g, while both Grade VI and Grade VIII made the most
errors on example y. The fewest errors made by Grade IV on any

example were mnade on example ¢, while the fewest errors made Dby
Grade VI and Grade VIII were made on examples h and e respec-
tively.

Grades VI and VIII had fewer errors in éubtraction than in

either of the other two processes,
Errors in Iultiplication

Table LI shows the distribution of errors according to the
type of error on the M. ¥. Test. It is read as follows: In
Grade VI 522 errors were caused by a lack of knowledge of
multiplication facts. 1In Grade VIII 525 errors had the same

cause. A lack of knowledge of addition facts caused 221 errors

|lin Grade VI and 124 errors in Grade VIII. The remainder of the |

i
'a
|

I
I
|
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EACH EXANPLE OF THE 8. P. TEST

THE NUKBER OF PUPILS IN ALL GRADES WHU MISSED

Number of pupils

|
‘ Test example Grade IV Grade VI Grade VIII
a 83 37 14
b 62 28 24
c 61 26 29
l d 173 45 45
' e 93 29 6
{ £ 153 50 40
| & 114 31 7
| h 117 19 25
i 203 34 39
J 152 40 29
k 135 22 15
1 136 35 27
m 106 26 32
n 166 25 24
0 174 51 41
i8] 100 34 20
a 141 29 13
T 148 39 38
8 232 67 33
t 144 28 21
u 172 28 13
v 141 20 12
w 160 473 20
X 179 34 33
y 205 72 72
Number of pupils
taking the test 326 34Q 235

|
i



TABLE LI. DISTRIBUTION OF CHIEF ERRORS MADE BY ALL
GRADES ACCORDING TO THE TYPE OF ERROR ON THE INITIAL
M. P, TEET,

Type of error Grade VI Grade VIII
Multiplication facts 522 525
Addition facts 221 124
Carrying difficulties 198 181
Zerog or gaps 222 232
Faulty arrangement of the

partial product 161 118
Misread own figures 16 24
Failed to use a part of

multiplier 145 5T
Decimal point 531 203
Miscellaneous
Omitted whole example 13 5
Used wrong process 1
Multiplier not always

multiplier 4 5

Number of pupils
taking the test 343 3%Q




It will be seen that in both grades

Table 1is read similarly.
addition fact ignorance and carrying difficulties caused a
large percentage of the multiplication errors. Wrong placement
of the partial product due to ignorance of correct placement,
and mistakes due to untidy placement also csused many errors,
The decimal point proved to be a source of much trouble. In
Grade VI 531 errors, and in Grade VIII, 293 errors were caused
by this alone,.

Table ILII shows the distribution of errors on the . . Test

according to the specific examples in the test. It is read as
follows: On example g 20 errors were made by slxth grade pupils
and 30 by eighth grade pupils., On example b 20 errors were
made by sixth grade pupils and 16 by eighth grade pupils. The
remainder of the Table 1s read similarly. It will be seen that
in Grade VI example 1t caused the greatest number of errors.
This was due largely to the decimal point appezring in an
unugual place, as 63U, when there were no cents indic ted. The
second greatest number of errors made by sixth grade pupils

was made on example g. Grade VIII made its largest number of
errors on example e, with examples x and 1t ranking next in

order of difficulty.




TABLE LII. THE NUMBER OF PUPILS IN ALL GRADES WHO
ILISSED EACH EXALPLE OF THE M. P. TEST

Number of pupils

Test example Grade VI Grade VIII
a 20 30
b 20 16
c 16 12
a 24 21
e 175 204
T 35 25
23 205 56
h 65 34
i 51 34
J 42 32
k 51 52
1 42 33
m 44 43
n 115 a7
o 384 75
P 36 49
q 91 o4
r 106 60
) 39 60
t 290 149
u T4 43
v 70 59
W 119 78
X 138 150
¥ ™ 52

Number of pupils
taking the test 3473 330




92

CHAPTER IV

CORRECTIVE PROCEDURES

Purposes of Corrective Work
Corrective Work by the Classroom Teachers
Corrective Work by the Writer

In the Eighth Grade

In the Fourth Grade
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CHAPTER IV

CORRECTIVE PROCEDURES
Purposes of Corrective Work

"The use of standard tests of measurement is an advantage,
but it is not enough to measure the ability of the class or the
individual without going further and definitely locating the
deficiencies."1 Osburn says, "The fundamental thesis of

corrective arithmetic is the idea that the function of the

teacher is to help the child to learn things of value in arith-

metic which he is capable of learning but has not learned."2

The tests used in this study are of the inventory diagnostic
type; they are "teaching" tests. Inorder to help the teachers
to discover in what particulars the children were weak, and to
enable them to plan for corrective procedures, the tests were
redistributed to the teachers for use with the pupils. Each
set of corrected tests was left for a minimum of one week with
the teachers of the experimental group, The letters appearing
in Exhibits F and G are copies of the letters sent to the

teachers with the corrected tests.

Newcomb points out the importance of teachers knowing just
| which combinations or processes are difficult for each pupil,

He says, "Without knowledge of this kind much time is wasted,

1 Arthur S. Gist, "Errors in the Fundamentals of Arithmetic,"
School and Society, VI (August 11, 1217), p. 175.

2 Worth J. Osburn, Corrective Arithmetiec, Vol.I, p. 100,
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EXHIBIT F. A COPY OF THE SECOND LETTER SENT TO THE
TEACHERS OF THE EXPERIMENTAL GROUP

Dear Miss i

I am herewith returning the addition

tests, corrected, that the children may see where they made theipr

mistakes. I suggest for the beginning of the remedial work that
a list of the typical errors be placed on the board, using the
suggestions of the pupils supplemented by those of the teacher.
For instance, such a list would include such errors as ignorance
of combination, counting, confusion due to zeros or gaps, carry-
ing errors, such as forgetting to carry, forgetting what the
"carry" was, adding it twice, etc. etc,

I suggest that each child make and
keep 2 1list of his own particular errors. Later he may keep a
record of his improvement.

Please have the tests again collected,
arranged in alphabetical order, and agaln sent to your princi-
pal's office.

100% accuracy in the fundamentals is
now considered an attainable goal. I submit the following
gsuggestions for regular, daily, remedial work as aids in reach-
ing that goal:

. Plan to spend at least 10 minutes a day on remedial wor
. Try to point out the specific difficulty to each pupil
and to show him a definite method of overcoming it.
Group the puplls according to similarity of errors and
work in small groups as much as possible.
. Use the 100% pupils as pupil leaders.
Have each pupll make flash cards of his unknown facts
and encourage him to use them at odd moments throughout
the day until they become automatic.
Organize the material to be learned. Don't try to do
everything every day.

mEou N —

@0~ O

. Give five written examples three times a week. Have the
include zeros, gaps, carrying, decimal point and

dollar sign, and one with no carrying.

Give a variety of combinations. These should be care-
fully prepared to fit the needs of the pupils at the
particular time.

Individual graphs kept by the children of the results of

thege tests are often a real incentive to better work.
These are suggestions only and are by no means inclusive, Each
teacher will want to add others as fits her particular class.

Thers will be retests given the first
of March. You will want to do some remedial work in each of
the threce processes before that time.

Teach the pupils to always go back and check their work)
i)

;]

[l

|

E -
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EXHIBIT G. A COPY OF THE THIRD LETTER SENT TO THE
TEACHERS OF THE EXPERIMENTAL GROUP

Dear Mlss s

subtraction and multiplication tests. I expect that you are
8till working on the correction of the addition errors and that
you are not yet ready to begin on subtraction or multiplication.
However, since it will be impossible for me to know just when
you are ready for them, and since I must return every teacher's
at the same time, I am returning them now.

I suggest that you both let the pupi
see them, and that you examine them yourself, and then file away
the individual 1lists of errors for use when you are ready for
them. Subtraction and multiplication examples lend themselves
to diagnosis far better than do addition examples.

Follow the same procedures as you

board, such as borrowed when no need, forgot to borrow, took
minuend from subtrahend, zero difficulties, etc. Help each
pupil to 1ist his own particular errors.

The following are listed by Lazar in

I am herewith returning the corrected

did with the addition tests. Make a list of typlical errors on tn

=

Ls

her book, LCiagnostic and Remedial Work in Arithmetic Fundamen-
lltals as suggested remedial methods in subtraction:

when "borrowing" is necessary. Give special atten-
tion to pupils who "carry" when it is unnecessary.
2. Give more examples with zero combinations. Stress
the meaning of zero as "not any."
3. Advise the pupils to use the method which they know

Avoid oral class recitations of subtraction examples
in a group where several methods are used.
4, Teach checking.

Keep to the original plan of spend-
ing ten minutes a day on remedial work in the fundauentals as
nearly as possible. It will also be well to continue giving

ual graphs of the results. These examples should include zeros
in the minuend and subtrahend, double and triple borrowing,
examples with no borrowing, and occasional examples in money.

For the multiplication work list
such errors on the board as lack of knowledge of multiplication
facts, zero difficulties, faulty placement of partlial product,
wrong carrying in the addition, incorrect placement of decimal

point, etc. continued on next page

1. Emphasize the importance of "paying back" or "carrying

begt. There is no best method. Avoid changing wethods

five examples three times a week, with the pupils keeping individ-

|
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EXHIBIT G. (Continued) A COPY OF THE THIRD LETTER SENT
TO THE TEACHERS OF THE EXPERIMENTAL GROUP

Remedlial methods suggested by Lazar

include:

1. Stress the importance of accuracy in multiplylng,
carrying, and adding partial products. ©Show how one
little mistake will make the whole example wrong.

2. Emphasize careful placement of the partial product
as an ald to accuracy.

3. Give sufficient drill in examples involving zero

difficulties.
4. Discover which are generally weak combinations, Post
them. Give gpecial attention to the zero combination

Give plenty of practice in examples
with single zero and double zero in the multiplier and multipli-
cand, and with one, two, and three place multipliers, with and
without carrying, also examples in money.

Both sets of tests will be collected
by me on Friday, Nov. 3rd. Please have them rearranged 1in
alphabetical order and sent to your principal's office by
Friday morning. Thank youl!

The retests are to be given the first
week of March.

5.
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many combinations receive no drill whatever, and others are
1
drilled upon excessively."

Corrective Work by the Classroom Teachers

From informal reports received from time to time, as well as
from results of a questionnaire*zsent out to each teacher in
the experimental group, the writer was able to make some
inferences as to the amount and type of the corrective work
being done. The majority of the teachers worked conscientiously
at the task. At least two, after half-hearted attempts, gave
up altogether on the plea that they could not afford the time
from the regular arithmetic work of the grade. In contrast to
these there were at least four who did exceptlionally fine work
and who expressed theuselves as being surprised at what they
were able to accomplish thereby.

The questionnaire was checked by seventeen teachers as
follows, the number below the words indicating the number of
teachers who checked that particular word.

1. Self-diagnosis of thelr own faulty habits by pupils working
aloud at the blackboard. Remedial questioning by the teach-

er to correct faults indicated in such self-analysis.

Very much  Considerable Some  Very little None
6 6 2 Q 1

1 Ralph S. Newcomb, Modern Methods of Teaching Arithmetic,p.T6

# A copy of the questionnaire appears in the Appendix. It
was adapted from one used by Smith in his study.

2 Arthur J. Smith, "The Value of a Diagnostic and Remedial
Program in Arithmetic."  Unpublished Master's thesis of the
University of Chicago, 1936. :
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2. Discussion with each pupil of the most common errors that he
made in each process.

Very much Considerable Some Very little None
9 5 1 2 v

3. Cooperative class work at the blackboard. One child works
while others observe and check, or all puplils work and
exchange observations and checking. The teacher present as
guide.

Very much Considerable Some Very little None
3 7 2 o o

4. Teaching of, and insistence upon, checking, as an aid to
accuracy.

Very much  Considerable Some Very little None
13 3 1 9 0

5. Special daily drill exercises to eliminate errors and estab-
1lish correct facts or processes.

Very much Considerable Some  Very little None
14 1 2 Q (v}

6. Careful and detailed explanation of difficult processes in an
effort to have children rationalize the techniques as far as
possible.

Very much Considerable Some Very little  None
14 3 o o o

7. The use of individual graphs that the pupil may see his
progress and strive to beat hisg own record.

Very much Congiderable Some Very little None
0 1 1 2 13

8. Correction of common difficulties through general class
instruction followed by exercises to establish correct fact
or concept.

Very much Considerable Some Very little None
9 7 1 o J

9. Games or devices to stimulate interest.

Very much  Considerable Some Very little None
3 4 : 8 9 2




19. Incentive provided for correction of difficulties through a
progress chart.

Very much Considerable Some Very little None
1 1 1 J 14

f

11, Pupil's name and difficulties catalogued in a teacher's clas
record of individual difficulties for the teacher's refer-
ence and study.

Very much  Considerable Some Very little None
6 1 6 J 4

12. A record of errors made kept by each child for individual
study .

Very much Cons iderable Some Very little None
0 5 4 2 6

13. Puplls having difficulty come early in the morning or devote
some other "private" time to the correction of difficulties.

Very much Considerable Some Very little None
9 a4 2 S 1

14, Note pupils' answers in regular work or in tests and make
inferences as to why such results were secured.

Very much Considerable Some Very little None
9 4 3 1 U

15. Have the pupils work orally and "think aloud" thus giving
significant facts about the pupils' methods of work,

Very much Conslderable Some Very little None
8 5 2 1 1

16. Have the pupil tell how he thought out a certain process,
after the answer has been obtained.

Very much Considerable Some Very little None
5 3 7 2 8]

It will be seen that the items that were checked "very much"
the greatest number of times were numbers 5 and 6, indicating
that nearly every teacher was working daily at the task. The
item which was checked "none" the greatest number of times was

nunber 10, indicating that very few teachers were using progress
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charts.

The lack of validity of such a five-point questionnaire is
recognized by the writer. What to one teacher might seem "very
auch" to another might seem "considerable", However, it is at

least indicative of the work that was done.
Corrective Work by the Writer

The writer worked remedially with one eighth grade and one
fourth grade group. Each was met three times a week for fifteen
minutes. In each case an attempt was made to dlagnose each
child's errors on each test, lists of such errors being kept
by both the child concerned and by the writer. Where the

initial test was insufficient to reveal the exact cause of the

error, as was often the case in addition, the pupil was heard
in working orally until the error was located. Pupils who
seemed accurate but slow were also heard orally; since "it is
as important for the teacher to discéver how the pupll perforus
as to discover what hig results a,r'e."lI

Educators agree that it is motivated drill that brings the
best results. Newcomb says, "One of the furndamental things is

to secure the cooperation of the pupil in overcoming the diffi-
2

culty. That wins half the battle." Reed writes,"Motivated prac-

tice produces larger gains in arithmetlic than unmotivated prac

tice.,"

1 Harry Grove Wheat, The Psychology and Teaching of Arithme-
tie, p. 522.

2 Ralph S, Newcomb, op. cit., p. 128.
3 Homer B. Reed, Psychology of Elementary School Subjects,D.;

52.
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Myers, in writing along this same line to teachers, says, "Your

success with backward pupils will depend upon the extent to

which you can inspire them to want to discover their own troublep

1
and overcome them.," r

In Grade VIII the writer found that the desire to gain 100%
accuracy wag sufficient incentlve for the group to work.

Individual graphe were kept of the results of the daily work,

and great Interest was manifested in them, bearing out the
thought that "awareness of success and progress in arithmetic
drill is an extremely effective device in 1tself."2 Few, if
any, of the puplils had previously learned the decade facts in
addition. Individual flash cards were made and used by the
pupils in palrs. Charts of the facts, as found in Uy Ad@ition

3
Drill Book were alsgo made and used. After & pupil gained five

perfect scores In succession he was excused from further drill
in that process. All partook of the occasional check-up tests,
however. At the close of seventeen fifteen-minute drill periods
on addition, twenty-five of the thirty pupils seemed to require
no further drill. Pive, however, still needed more time. These
were "counters". "All were striving to overcome the habit and

were making definite progress, but had not yet reached the goal.

1 Garry Cleveland lyers, "Corrective Work in Arithumetic,"
Gprade Teacher, LI (February,1934), p. 36.

2 Harry A. Greene, "A Critique of Remedial and Drill Material
in Arithmetic," Journal of Educational Research, XXI (April,

1930), pP. 279.
3 Guy M. Wilson, Ly Additlpn Drill Book.
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In view of the fact that it was necessary to spend some time on
subtraction and multiplication before the retests, it was
necessary Lo leave the specific work in addition at this point.

Evidently the work in addition had some carry-over into sube-
traction, for In subtraction every one of the thirty pupils
succeeded in achleving 100 in the daily drill work every day, so
that only a two weeks period was needed in that process,

Several found causes for stumbling_in multiplication. Zeros
and faulty placement of the partial product caused a great deal
of difficulty. The puplls worked enthusiastically at their
particular errors. At the close of twelve fifteen-minute drill
periods twenty-seven of the thirty pupils seemed to have brought
themselves up to the standard. The arithmetic teacher of this
group sald that the lmprovement In the ordinary arithmetic work
Sf the group due to this drill on the fundamentals was very
noticeable.

In Grade IV it was necessary to provide some outside source
of motivation. The desire to reach the 100% goal meant almost
nothing to the children in the beginning. Practically all of
the children were '"counters"; none had learned the decade facts;
only a few had felt any need for accuracy, and none, for speed.

Practically every error on the initial test was caused either by

inaccuracy due to counting or by guessing at a decade combinatioy

In addition to much flagh card drill in palirs and in teams
the following devices were among those which were found to be

very effective:
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Box Race
16 ‘ 13
12 27
10 14 -
9 31 | ||
33 26 '
|

Pass out such a form to each child., Tell what process is to
be used. Say, "Ready - T go!" The 7 is placed above the first
vertical column of squares and added (or subtracted) to each of
the numbers in the column in turn, placing the answer only in
‘the square. As each child finishes he stands. A record is kept‘
of the order in which the rows complete the column. Papers are j
.éxchanged and corrected., The first row up with no errors ?
receives a point, A new number is given and the game proceeds ;

as before,

Number Contest

Three children go to the board, the rest work at their seats.
An example is dictated. The first to have the correct ansver

receives a point for his row.
2

Ninepins
A child is chosen to be "It". ©Nine children are selected

from the class to face him. The teacher gives combinations

1 Elda L. Merton, et al, The Problem of the Elementary School
Principal in the Light of the Testing Movement, pPp. 395-429.

2 Guy M. Wilson, The Motivation of Arithmetic, p. 44.




rapidly, as 17+9; 264+5. If the child who is "It" answers before
the first child in line, he has knocked down a ninepin, and this
child takes hig seat., If any chlld in the line answers first he

remains in line until all have had their turn. Bach ninepin

knocked down counts 2. The score is kept by a pupll at the board.

Rowgs as Teams

The first child in each row goes to the board for the same
example., The one finding the correct answer first scores 3
points, others who get it right 2 points, and those who make a

mistake but whose work is corrected by a member of his team

befofe time isg called score 1 point, The second child in each rg

goes to the hoard and the game proceeds as before,

The fourth grade pupils were much slower to understand the
idea of 100% accuracy. Klapper's statement that both speed and
accuracy are qualities which respond readlly to systematic and
regular drill and show steady increase when approbriate exercises
are devised1proved itself true in this particular fourth grade,
A great change was manifested in the children's attitudes, and
improvement began slowly to result in their work. The state-
ments that "time 1s needed to replace faulty habits"2 and that

"errors are remarkably persistent and can be eliminated only by

2
great effort on everyone's part" are particularly true of the

1 Paul Klapper, The Teaching of Arithmetic, p. 92.

2 Anna A. Kelley, "Teaching Remedial Arithmetic", American
School Board Journal, XCI (August, 1935), p. 47.

3 Luella Cole, Psychology of the Elementary School Subjects,
pl 211. @
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the fourth grade.

An effort was made to teach the decade facts, since the
children obviously did not know them, and since "learning the ;

primary facts does not guarantee a knowledge of the decade
1
facts." The grouping scheme used by Wilson in liy Addition
2
Drill Book was used. Each child made a notebook of the facts.

Believing that "unless a pupil has acquired the habit of
checking his results, he is not master of the situation"B, an
effort was made to teach checking.

Later on individual graphs were made and kept to show progress,

and the children became keen to beat thelr own records.

Four months were spent on addition with these fourth grade |
children - a total of thirty-nine fifteen-minute periods. Even E
then the group as a whole was by no means brought up to the !
gstandard. However, some individuals were, and the group as a
whole showed definite progress, All were consgcious of the goal;
all knew how to work in order to achleve it, "Counting" was in
obvious disfavor with the entire group - they realized how it
slowed them up in contests,

One month, only thirteen fifteen-minute periods, ﬁas left for

subtraction. As in the case of the elighth grade there seemed to

be a carry-over from the addition to the subtraction drill. The

|
1 Loils C. Mossman, Principles of Teaching and Learning in the |
Elementary School, p. 245, 4

2 Gﬁy M. Wilson, op. cit.

3 Joseph C. Brown, and L., D. Coffman, How to Teach Arithmetic,
p. 57.
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original test scores for subtraction in this fourth grade were
very much lower than the original addition scores in the grade.
Many children were hazy as to method. Once that was understood
there seemed to be little difficulty. In nearly every case
there was a constant improvement in scores. The bercentage of
perfect scores in the daily drill examples ranged from T7J to 2U%
of the class. Subtraction graphs were made by each child. Each
strove to reach and maintain the 1J0% level on his graph, lain-
taining this level was a point of great pride with each one.
There seemed to be three factors that contributed to improved
scores in each instance;- first, a knowledge of the facts;
second, a clear understanding of method; and third, pupil

interest.
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CHAPTER V

THE FINAL TESTING

Testing Procedure
Test Results
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CHAPTER V |
THE FINAL TESTING
Testing Procedure

The final tests were given during the first week of March,
These were the same Wilson Tests that were given in October,
They were administered by the classroom or arithmetic teachers,
in exactly the same manner as were the initial tests in October.
A copy of the letter appearing in Exhibit H was sent to each
teacher with the tests.

As was the case in October, all of the tests were scored by

the writer.

Test Results t
I
Table LIII shows the distribution according to time and score|

for all fourth grades on the final A, P, Test. From this it
will be seen that of the 319 children taking the test, 60 or
13.78% achieved perfect scores, Of these only 23 were able to |
achieve a perfect score within the time standard of 13 minutes.
The corrective load was, therefore, 92.80% of the group.
Within the time standard were 124 or 38,81%, although their
scores went as low as 56. The range of scores was from 44 to
100, the median being 92 and the mean 38.61. The time ranged
from 6 to 42 minutes, the median being 15 and the mean 15,9
minutes.

Tables LIV and LV show similar tabled results for the
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EXHIBIT H. COPY OF LETTER SENT TO TEACHERS WITH THE
FINAL TESTS

It is now time for the arithmetic retests, They are
to be given as follows:

Addition - lMonday, March 4th
Subtraction - Tuesday, March 5th
Multiplication - Wednesday, March 6th

The procedure is the same as for the original tests
in October. Always stress the particular prpcess to be used.
There is no time limit; but please record on the accompanying
paper the exact time taken by each pupil for each test exactly
as you did bhefore.

We hope there will be a great many perfect scores
this time, and an improvement in every instance.

After the tests are collected please arrange the
papers in alphabetical order and send them to your principal's
office. You do not need to correct them.

The addition tests will be called for on Monday
afternoon and the subtraction and multiplication tests on
Thursday morning. Be sure to include the paper on which you
have recorded the times with the last tests.

Thank you very much for your cooperation. It has
been greatly appreciated.




TABLE LIII. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
ALL FOURTH GRADES ON THE FINAL A, P. TEST

Score Time in minutes
21 26 31
ta: to to
_ 6 78 91011121314151617181920 25 30 42 f Percentages
W0 31 1353T2443625 6 1 4 60 183.78
| 96 3 27331612435 4 1| 2 b2 16,23
. 92 2 284476343413 9 3 1 64 20,93
I 88112 21453216114 2 2 3 41 12.83
. 84 1212143211136 1 2 3 2 35 10.96
| 80 1 24 2 1 3 1 11 I 5.32
76 2 1 22 12 1 3 3 2 1 20 6.26
72 2 112 3 2 11 344
68 1 $ & f 3 6 1.38
64 £ 1 1 1 4 1.25
60 1 1 1 1 4 1.25
56 11 1 3 .94
52 1 1 .31
48
44 1 1 53
£ 9 5 24 22 21 17 24 19 17
L-li 10 16 3%1 19 18 12 33 ?% 319 99.84
=i ki T
38.81% 61.19%
Score Time
44 - 100 Range 6 -:42
92 Median 15
38.61 Mean 15.9

Number up to accurscy and time standards - 23 or T7.20%
Number not up to above standards - 296 or 92,8uU%

Score standard - 100
Time standard - 13 minutes




T

TABLE LIV. DISTRIBUTION ACCORDING TO TIiE AND SCORE OF
THE FOURTH GRADE EXPERIMENTAIL GROUP ON THE FINAI, A. P. TEST

| Score Time in minutes
21 26 31
to to to
l 67 8 910 111$ﬂ314151617181929 25 30 42 f Percentages
100 21 1352723 3% 35 85 6 1 4 55 19.03
96 3 27334 16124 35 % 1 2 51 17 .65
g2 2. 1B8Be4 65333313 T 2 1 B4 18.68
381 1 2 2136595216113 2 2 3 39 12.49
B84 12 1143211124 1 2 2 29 10.V3
8u 1 24 1121 1 1 1 15 5.19
76 21 21121 2 3 1 ) ¥ 5.88
72 2 112 3 2 11 3.81
63 12 1 1 5 1.73
64 | 1 1 4 1.58
69 1 1 1 1 4 1:.58
56 11 . 1 3 1.94
52 1 o .35
43 :
4l 1 1 +35
4 1 5 23 20 19 14 20 18 14
i 18 7 14 32 18 18 11 30 15 289 95,99
1 _T -Y‘_
112 177
38.75% 61.25%
Score Time
44 - 190 Range 6 - 42
92 Median 15
38 .64 Megn 15.9

Number up to accuracy and time standards - 21 or T7.27%
Number not up to above standards - 268 or 92.73%

Score standard - 100
Time standard - 13 minutes
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TABLE LV.

DISTRIBUTION ACCORDING TO TIME AND SCORE OF
THE FOURTH GRADE CONTROL GROUP ON THE FINAL A. P, TEST

Score Time in minutes
21 26
to to
7 8 91911121314151617181920 25 28 £ Percentzges
190 1 1 11 1 5 16.65
g6 1 1 323
92 1 g 11 1 1 2 1 19 35«30
88 1 1 2 6.66
84 11 t 1 1 1 6 19.98
39 1 1 2 6.66
76 1 1 1 ks 9.99
72
63 1 1 b N T
fL1 5 122 éj@ 2 SR 4 11 3 éJ v 29,9y
B Y
12 ' 18
39.76% 69.249%
Score Time
68 - 100 Range 7T =2
92 lledian 15
38.13 Mean 15.9

Number up to accuracy
Number not up to above standards

109
13 minutes

Score standard -
Time standard -

and time standsrds - 2 or

6 .66%
28 or 93,34%
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experimental and control fourth grade groups on the final A. P.
1
Test. The results for the experimental group are shown in

Table LIV. There were 19.,03% who achieved perfect scores, 7.27%

accomplishing it within the time standard. OScores ranged from
44 to 100 with the median at 92 and the mean at 38.64. The time|
ranged from 6 to 42 minutes, the median being 15 and the mean
15.9 minutes. The results for the control group are shown in
Table LV. There were 16.65% who achieved perfect scores, 6.6C%

accomplishing it within the time standard. The corrective load

was 92.73%. Scores ranged from 63 to 100, with the median at 92

and the mean at 33.13. The time ranged from 7 to 28 minutes,
with the median at 15 and the mean at 15,9 minutes,

Table LVI shows the distribution according to tim and score
for all fourth grades on the S, P, Test. Of the 319 children
taking the test, there were 107 or 33.53% who achieved perfect
gcores., Of these 75 or 23,51% were able to accomplish it within
the time standard of 12 minutes. There were 175 or 54.37% who
completed the test within the 12 minutes, although thelr scores
extended as low as 8. The scores thus ranged from 8 to 100, the
median being 96 and the mean 86.18. The time ranged from 4 to

42 minutes, the median being 12 and the mean 12,9 minutes. The

corrective load was found to be T6.49% of the group.

Tables LVII and LVIII show similar results for the experiﬁen-
tal and control fourth grade groups on the final S. P, Test. The

results for the experimental group are shown in Table LVII.

1 Specific comparisgons between the experimental and control
groups will be made in a later chapter. S




TABLE LVI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
ALL, FOURTH GRADES ON THE FINAL S, P. TEST
Score Time in minutes
21 26
to to Percent-
4 5 6 78 91011121314151617181920 25 34 42 f ages
190 15 41015 8 918 56 1 193 2 3 1 4 2 197 33,53 |
96 1334287422 3354 4 55  17.24 |
92 1 1241313362312 3 4 1 41 12,85 I
83 1 &4529%Y 32112 3 1 26 8.15 !
84 32111 1 1 1 11 3.45 '
30 i 11 ¥ 1 % 2.19 !
76 1.2 1 1133 12 3.76 |
72 {81 3521 1 1 1 13 4,97 !
63 1 2 2 1 2 3 2.51 .
64 11 1 1 4 1.25 '
60 2 1 1 11 1 7 2.19 |
56 11 2 63 |
52 1 1 .31
48 1 a5
L 1 1 1 3 .94
49 1 1 1 3 o4
36 1 11 11 1 1 7 2.19
32 1 1 .31
28
24 11 1 3 . 94
20 1 1 31 -
16 1 ! V31 |
12 1 ‘ 1 31
8 2 1 1 4 1.25
7 16 24 36 19 25 13 3 16 1 1 .
319 _
fL} 9 i? 36 12AEJ7 17 15 :1 7 P 99.9
175 144
54,37% 45.13%
Score : Time
3 - 100 Range 4 - 42
96 lledian 12
86.18 Mean 12.9

Number up to accuracy and time standards - 75 or 23.51%

Number not up to above gtandards -
Score standard - 1JU
Time standard - 12 minutes

24h or 76.49%
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TABLE LVII, DISTRIBUTION ACCORDING TO TIME AND SCORE OF
THE FOURTH GRADE EXPERIMENTAL GROUP ON THE FINAL S, P. TEST

Score Time in minutes
21 26
to to Percent-
456 78 91011121314151617181920 25 34 42 f ages
100 15 41015 3 918 5 6 1 93 2 3 1 4- 1 196 36.63
96 13 342773222354 4 52 17.99
g2 114 231252512 2 4 1 35 12.11
33 1 4 4 11 221 12 2 21 T.27
34 3211 1 1 1 v 3.46
3V i 1 11 7 D40
76 2 1 1 122 9 Ba11
72 1 2+ 2 11 1 1 3,46 :
63 1 2 2 1 2 3 2.77 j
64 1 1 1 3 1.04 ;
6V 2 1 1 1 5 1.75 i
56 1 1 35 i
52 1 1 .35 |
48 1 +35 |
4 1 1 1 3 1,94 g
49 T 1 3 1.4
36 11 11 1 5 1.73
32 1 1 .35
238
24 1 1 2 LT
20 1 1 .35
16
12 1 1 .35
8 2 1 1 4 1.33
6 15 235 36 16 22 12 3 14 !
il g 26 33 15 14 14 15 S 6 289 1w .Jv3
— = _ K — -
164 125
56.75% 43 ,25%
Score Tinme
3 - 109 Range 4 - 42
96 Median 11
87.31 Mean 12.8
Number up to accuracy and tiue standards - 75 or 25,95%
Number unot up to above standards - 214 or T4.05%

Score standard - 100
Time standard - 12 minutes
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TABLE LVIII. DISTRIBUTION ACCORDING TO TILE AND SCORE OF

THE FOURTH GRADE CONTROL GROUP ON THE FINAL S. P. TEST

Score Time in minutes
56 7 3 9101112131415161718192921 27 34 f Percentages
100 1 e 1 5.33
96 11 3 19,0V
921 1 1 11 i 6 270,00
83 1 1 1 1 5 16.67
34 1 1 s s .
30 _
76 1 11 3 10,00
72 1 1 I 3 19,0V
68
64 1 B 3
60 t 1 2 6.66
56 1 1 D3
52
43
4
4Q
36 1 1 2 6.66
32
28
24 1 1 3.33
29
16 1 1 B
£ 1 111322 131 2 ¥ 1 1 1,30 99.99
- 1 22 LN )
(R 19
46,63% 63.37%

Score Time

16 - 100 Range 5 - 34

33 Median 14

75.33 Mean 14,5

Number up to accuracy and time standards - ©
Number not up to above standards

Score standard - 199

Time standard

12 minutes

30 or 1UV%
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Plished it within the time standard of 10 minutes. The scores

There were 36.,68% who achieved perfect scores, 25,95% accom-

plishing it within the time standard, The corrective load was
T4 .05%. Scores ranged from 8 to 100, with the median at 96 and
the mean at 87.31. The time ranged from 4 to 42 minutes, with
the median at 11 and the mean at 12.8 minutes. The results for

the control group are shown in Table LVIII. There were 3,33%

who achleved perfect scores; however there was no one to achieve
a perfect score within the time standard. The corrective load ’
was 100%. Scores ranged from 16 to 100, with the median at 33 |
and the mean at 75.33. The time ranged from 5 to 34 minutes,
with the me dian at 14 and the mean at 14,5 minutes. 1
Table LIX shows the distribution of time and score for all
sixth grades on the A. P, Test, Of the 326 children taking the

test TV or 21,42% achieved perfect scores. Of these 46 accom-

ranged from 60 to 100. The median score wae 92, the mean 90.33.
The time ranged from 4 to 39 minutes, the median being 9 and the
P

mean 10,04 minutes. The corrective load was found to be 85.92%.@

Tables ILX and LXI show similar results for the experimental

and control sixth grade groups on the final A, P. Test. The
|

results for the experimental group are shown in Table LX¥. There |

I
were 17.63% who achieved perfect scores, 11,25% accomplishing |

it within the time standard. The corrective load was 83.,75° of H
the group. Scores ranged from 64 to 100 with the median fallingﬁ
at 92 and the mean at 90.30. Time ranged from 4 to 39 minutes,
the median being 9 and the mean 10,04 minutes. The results for

the control group are shown in Table ILXI. There were 39.96%




118

TABLE LIX. DISTRIBUTION ACCORDING To TIME AND SCORE OF
ALL SIXTH GRADES ON THE FINAL A. P. TEST
Score Time in minutes
21
to Percent -
4 5 6 7 8 91011121314151617181920 3V 39 £ ages
W 2391164116162 1 41 1 2 79 21.42
96 24 456 T1247 1 2 31 12 1 62 18.97
92 645 8 67 3311211 3 51 15.61
88 3545887 824121 1 2 61 18,67
84 1355346 213 { 2 1 37 11.3%2
8o 1 1123 4141 211 1 1 16 4.90
76 i1 2 24 1 1 2 1 15 4,59
72 14 21 1 9 2.75
68 11 2 .61
64 1 1 2 61
69 1 L 31
. LD N ! 511T : 10 1 326 99.76
L_23 z? 35_ﬁﬁz_ 17 10 T1 3 9
217 199
66 .490% 33.60%
Score Time
6U - 100 Range 4 - 39
92 lledian g
90,83 e an 19,94

Number up to accuracy and time standards - 46 or 14.98%
Number not up to above standards - 238J or 35.92%

Score gtandard - 120
Time standard - 10 minutes
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DISTRIBUTION ACCORDING TO TI!E AND SCORE OF

TABLE LX.
THE SIXTH GRADE EXPERIMENTAL GROUP ON THE FINAL A. P. ThST
Score Time in minutes
21
to Percent-
4 5 6 78 91011121314151617181920 30 39 f ages
100 23696475 621 4 1 1 1 58 17.63
96 2 3 3557104 71 2 3 1 1 2 1 ST 17:.32
92 534866331 211 3 46 12,93
883 3535886624+ 121 1 2 57 17.%33
84 13553462 13 11 1 36 19,94
30 1 112311 211 1 1 16 4,86
76 11 2231 1 2 1 14 4,26
2 1321 1 8 2.43
63 11 2 .61
64 1 1 2 61
f 9 22 35:43 14 6 5 1 4 1
29 30 35 24 17 1v W 1 o 296 99,98
— E s |
194 1902
58.98% 41,02%
ocore Time
64 - 100 Range 4 - 39
92 Median 9
9u.39 Mean 10,04

Nunber up to accuracy and time standards -« 37 or 11,25

Number not up to above s

Score standard - 1uv
Time standard

tandards

- 1v minutes

- 259 or 835,75k
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TABLE LXI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
THE SIXTH GRADE CONTROL GROUP ON THE FINAL A. P. TEST

Score Time in minutes
56 7 8 9101112131415161718192021 1 Percentages
100 3 2 T 1 12 39.96
96 11 1 2 5 16.65
g2 11 1 1 1 5 16.65
88 1 12 . 13.32
84 1 1 3.33
80
76 1 1 3e35
72 1 1 3433
68
64
60 1 ! 3.33
£3631 1031 1 1 1 34 29.90
= . | iy . )
&> T {
76.69% 23.31% 1
Score Time
6V - 109 Range 5 - 21
96 Median 19

92.53 liean 9.2

Number up to accuracy and time standards - 9 or 29.97%
Number not up to above standards - 21 or Tv.V3%

Score gtandard - 100
Time standard - 10 minutes
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_the mean 10.4 minutes.

who achieved perfect scores, 29.97% accomplishing it within the
time standard., The corrective load was T70,93%. Scores ranged

from 60 to 100 with the median at 96 and the mean at 92.53. The

time ranged from 5 to 21 minutes, with the median at 10 and the i
mean at 9.2 minutes.

Table ILXII shows the time and score distribution for all
sixth grades on the S. P. Test. Of the 330 pupils taking the

test 154 or -46,56% achieved perfect scores. Of these 116 or

|
|
35.15% accomplisghed it within the time standard of O minutes.
The corrective load for the group, therefore, was 64,85%. The :
scores ranged from 60 to 100, the median being ©96 and the mean |
92.,04. The time ranged from 2 to 21 minutes, with the median |
at 7 and the mean at 7.5 minutes.

Tables LXIII and IXIV show similar results for the experimen-
tal and control sixth grade groups on the final S, P. Test. The
results for the experimental group are shown in Table IXIII.
There were 45,15% who achieved perfect scores, 36.19 accomplish-
ing it within the time standard. The corrective load was 63.31%
of the group. Scores ranged from 60 to 100, the median being
96 and the mean 95.12. The time ranged from 2 to 2J minutes,
the median being 6 and the mesan 6,3 minutes. The results for
the control group are shown in Table LXIV. There were 62,96%
who achieved perfect scores, 24.14% accomplishing it within the
time standard. The corrective load was 75.86%. Scores ranged
from 72 to 109, the median falling at 100 and the mean at 96.97.

The time ranged from 2 to 21 minutes, the median being 10 and
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TABLE LXII. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
ALL SIXTH GRADES ON THE FINAL S. P. TEST

Score Time in minutes

2 345678 9101112131415161718192021 f Percentages

100 992026212614 71191 4 4 11 1 154 46.66 .
961 2141319 765532 1t 1 1 11 32 24 .85
922 33859 5 251 2 1 11 48 14 .54
38 115244 3 ev 6.V6
84 1 1 21 1 6 1.82
80 2 1 1 1 6 1.82
76 1 4 1 1 7 2.12
T2 1 1 1 3 .91
68 11 1 3 91
an
60 1 1 .39 ;
f 3 40 51 3326 3 4 2 1 2 |
15 53 49 .18 15 5 7 (I 2 33J 100, V1
(. . . S J
244 86
73.94% 26.96%
Score Time
60 - 100 Range 2 - 21
96 Median 7
92.04 Mean T:5
Number up to accuracy and time standards - 116 or 35.15%
Number not up to above standards - 214 or 64,35%

Score standard - 100
Time standard - 38 minutes
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TABLE LXIII.

DISTRIBUTION ACCORDING TO TIME

AND SCORE OF

THE SIXTH GRADE EXPERIMENTAL GROUP JN THE FINAL S. P. TEST

Score Time in minutes
34 56 78 91211121314151617181920 f Percentages
100 3 1824212414710 7 2 1 1 136 45,15
96 2 121319 66 5 4 3 2 1 1 11 76 25.29
9223 3 85 95241 2 1 45 14,94
38 11524 2 10 6.31
84 1 1 2 1 1 6 2.9
30 2 11 1 6 2,9
76 1 4 1 1 7 - By
72 1 1 2 .66
68 11 1 3 1.90
64
("] 1 1 33
f2 36 51 33 20 2 4 1 ¢ 1
14 51 45 18 13 3 4 f 391 99.94
L )
= B
232 69
77 .99% 22,91%
Score Time
6J - 100 Range 2 - 20
96 ledian 6
95,12 llean 6.3

Number up to accuracy and time standards - 109 or 36,19%
Number not up to above standards -

Score standard -
Time gstandard

100

- 8 minutes

192 or 63.81%
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TABLE LXIV.
THE SIXTH GRADE CONTROL GROUP ON THE FINAL S. P. TEST

DISTRIBUTION ACCORDING TO TIME AND SCORE OF

Score Time in minutes
2345678 9101112131415161718192221 f Percentages
100 29 2 t2 12 31 1 18 62,06
96 1 2 1 1 1 6 29,69
92 1 11 3 19.34
33 1 1 % .45
34
30
76
72 1 1 3.45
f 114 2 4 4 2 12 3 1 112 29 899.99
_ ’ ). o J
12 17
41.,3%8% 58.62%
Score Time
72 - 100 Range 2 - 21
100 Median 19
96.97 Mean 10.4

Number up to accuracy and time standards - 7 or 24,14%
Number mnot up to above standards -

Score standard - 1uv
Time standard

- 8 minutes

22 or 75.86%
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I Table LXV shows the time and score distribution for all sixth

 grades on the M. P. Test. Of the 329 children taking the test |

| 41 or 12,46% achieved perfect scores. Of these 23 or 6.99%

. | were agble to accomplish it within the time standard of 12 min-

| utes. There were 187 who completed the test within 12 minutes,f

but their scores extended as low as 20. There was a range of

| scores, then, extending from 20 to 100, with the median falling

|
|
at 92 and the mean at 88.24. The time ranged from 4 to 35 min- h
i
|

Tables LXVI and LXVII show similar results for the experimen-
!

|
|

ﬁ!utes, with the median at 12 and the mean at 13,1 minutes,
|
| .
' tal and control sixth grades on the final M. P, Test. The !

i_results for the experimental group are shown in Table ILXVI. |
Perfect scores were achleved by 11.71% of the group, 7.67%
Eaccomplishing it within the time standard. The corrective load1
iwas 92.33%. Scores ranged from 60 to 100, the median being 38

' and the mean 87.67. The time ranged from 4 to 35 minutes, the

'median being 11 and the mean 12.04 minutes. The results for the¥
:fcontrol group are shown in Table ILXVII. Perfect scores were l
I%obtained by 20% of the group. However, taking time into consid{i
Jeration, the corrective load was 100%. Scores ranged from 20 to
' I

:100, the median being 92 and the mean 88,27. The time ranged

| from 12 to 35 minutes, the median being 24 and the mean 23,6 I
1 ! 1
| minutes. |

. | Table LXVIII shows the distribution according to time and |
| score of all eighth grades on the A. P. Test. Of the 323 pupils|
taking the test 94 or 29,05% achieved perfect scores. Of these I

_:;Llﬂ;gp_ggigﬁﬁnwere able to accomplish it within the time atggqagg;::_f_:
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TABLE LXV.

ALI, SIXTH GRADES ON THE FINAL M. P. TEST

DISTRIBUTION ACCORDING TO TIKE AND SCORE OF

Score Time in minutes
21 26 31
to to to Percent-
4 5 6 738 91011121314151617131920 25 39 35 f ages
1oV 4 35 2 72 114 11 2 5 1 2 41 12.46
96 13558W653%32243 1 4 2 1 65 19.75
92 476975417 122 1 56 17.92
33 1 167247 3245 3 1 2 1 2 3 B2 15.8v
34 1 4 27 3262 1 2 1 31 9.42
39 212 2154 1 2 1 1 4 1 27 8.21
76 1 11 6 21 5 1 1 2 1 22 6.69
750 1 111234 1 11 18 5,47
58 11 2 1 1 7 2,13
64 1 i 3 1 1 1 1 7 2.13
6V 1 1 « 39
56 1 1 3V
52
43
44
4y
36
52
23
24 _
29 1 1 3V
f 1 5 39 635 22 Iy 88 8 . ¥ 9 i 5
Y ¥t 2 43 25 28 W 19 329 99.9
- " S il — o=k
187 142
57.15% 42 .85%
Score Time
20 - 100 Range 4 - 35
Q2 Median 12
83.24 Fean 13.1
Number up to accuracy and time standards - 23 or 6.95%
Number not up to above standards - 305 or 93.901%

Score standard - 10J
Time standard - 12 minutes
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@

TABLE LXVI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
THE SIXTH GRADE EXPERIMENTAL GROUP ON THE FINAL M. P. TmST

Score Time in minutes
21 26 31
to to to Percent-
4 5 67 8 91911121314151617181920 25 30 35 f  ages
100 435272114 11 2 2 35 11,71
96 135581065 32243 1 58 19,39
92 476 974 4 17 11 51 17.95
881 167246 3 4 5 2 1 2 1 1 47 15.72
84 1 4 27T 3262 1 2 30 1J.03
30 212 2154121 1 2 24  8.03
76 111 62151 1 1 1 21 T.92
T2 1 1 1123 49 1 S 18  6.02
68 111 2 1 1 7 2.34
o 1 11 1 1 1 1 T  2.34%
60 1 1 .33
1 5 39 36 27 15 7 6 6 1
1 17 26 43 25 28 9 6 9 1 299 99,98
{_ . I e ]
185 114
61.88% 38, 12%
Score Time
6V - 100 Range 4 - 35
38 Median "
37.67 liean 12.04

Number up to accuracy and time standards - 23 or 7.87%
Number not up to.above standards - 276 or 92.33%

Score standsrd - 100 .
Time standard - 12 minutes
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TABLE LXVII.

DISTRIBUTION ACCOR.ING TO TIME AND S CORE OF
THE SIXTH GRADE CONTROL GROUP ON THE FINAL M. P. TEST

Score

12131415161718 19202 1022324 252607282930 3%

Time in minutes
Percent-

100
96
924
331
34
80
76
72
63
€4
60
56
52
43
44
49
36

1 1 11

1

- =T Oy

Ul
A
il

Number up to accuracy and time standards - © ‘
30 or 1Jup

1211223221311 2

fK3M_*H_#ﬁ__ﬁ_“__ﬁ_ﬂ_____x_

238
93 .33%
Score
20 - 100 Range
92 Median
88.27 Mean

Number not up to above standards

Score standard - 100
Time standard - 12 minutes
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TABLE LXVIII. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
ALL EIGHTH GRADES ON TH¥ FINAL A, P. TEST

Score Time in minutes
23 456738 910111213141516 £ Percentages
1ud 13 12271312 64 8 1 4 12 - o4 29.05
96 1 4 5 1215134 6 2 2 1 65 29,99
92 19 1216 84 4 33111 65 20,99
38 1215 13 54 6 4 41 12.67
34 1 137 64 21 1 26 3.03
O 11T%6 91 1 1 14 4,3%
76 2 1 3 .93
72 41 1 4 1.24
68 1 1 2 .62
64 1 11 1 4 1.24
6V 1 1 51
56 1 1 2 .62
52 1 1 2 .62
1 22 54 43 28 3 2 2
L 6 46 Tu_ﬁ? 8 7 4 F 323 99 .84
¥ Y
242 31
T4 .97% 25.93%

Score Tine

52 - 100 Range 2 - 16

92 liedian i

92,90 Mean T3

Number up to accuracy and time standards - T4 or 22.94%
Number not up to above standards

Score sgstandard -
Time sgtandard -

100
8 minutes

249 or 77.9E%
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of 8 minutes, The corrective load was 77.96%. There were 242
who completed the test within 8 minutes, but their scores

extended as low as 52, BScores ranged, then, from 52 to 1V0,

with both the median and mean falling at 92. The time ranged H

from 2 to 16 minutes, the median being 7 and the mean 7.3 min- |

Tables LXIX and LXX show similar results for the experimental |
and control elghth grade groups on the final A, P. Test., The
results for the experimental group are shown in Table LXXIX. OfT
the 167 pupils, 71 or 42.45% achieved perfect scores. There
were 53 or 31.27% who were able to accomplish it within the time
standard. The corrective load was 68.73%. Scores ranged from
89 to 10u, the median falling at 96 and the mean at 95.21. The
time ranged from 2 to 16 minutes, the median being 7 and the
mean 7.6 minutes. The results for the control group are shown
in Table 1LXX. Of the 156 pupils in the group 23 or 14.31%

achieved perfect scores. There were 21 or 13.44% able to

utes, 1

accomplish it within the time standard. The corrective load
wag 36.56%. BScores ranged from 52 to 100, the median being 92
and the mean 83,51. The time ranged from 3 to 16 minutes, the
median being 7 and the mean 7.05 minutes. l

Table LXXI shows the time and score dlstribution for all
Fighth grades on the S, P, Test. Of the 323 pupils taking the

test 170 or 52.53% achieved perfect scores, 123 of them accom-

tive load was 61,80%. Scores ranged from 40 to 100 with the

median at 100 and the mean at 92,98. The time ranged from 2 to

plishing 1t within the time standard of 5 minutes. The correc-
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TABLE LXIX. DISTRIBUTION ACCORDING TO TIUE AND SCORE OF
ON THE FINAL A. P. TEST

THE EIGHTH GRADE EXPERIMENTAL GROUP

Score Time in minutes
2 34 56 78 9210111213141516 1 Percentases
100 1 101910112 3 7 1 4 L. 71 42 .45
96 1349814 2 1 1 24 20,33
92 5 943 4 2 5 2 11 o4 20.33
38 143 3 3 2 16 9.56
34 I A O O 1 10 5.93
39 2 2 1.18
£ X 11 88 . AT T 1 1
28 34 12 § 4 j 167 99.33
k_____ﬂr_#__hJL —
116 51
69.37% 30.63%
. Score Time
89 - 1w Range 2 - 16
96 Median 7
95.21 lean 7.6

Numnber up to accuracy and time standards -~ 53 or 31,27%

Number not up to above standards

Score standard - 1O
Time standard - 8 minutes

- 114 or 68.73%
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TABLE LXX.

DISTI.TBUTION ACCORDING To TIME AND SCORE QF
THE EIGHTH GRADE CONTROL GROUP ON THE FINAL A,

P, TEST

Number up to accuracy and time standards - 21 or 13,44%
Number not up to above standards

Score standard -
Time standard

109
- 8 minutes

- 135 or 86.56%

Score Time in minutes
! 345678 910111213141516 i Percentages il
q W 328 314 11 23 14 .81 |
i 96 13 28 6 5 3 2 31 19.96 I
I 92 34315 2 11 31 19,96 H
| 83 12 14921732 25 16,10
' 84 1 235311 16 10.30
80 1 133 111 1 12 ToT2 ‘
T6 2 1 = 1.93 |
T2 11 1 1 4 2.57 |
68 1 2 1.28 ,l
64 111 1 4 2.57
60 1 1 .64
56 1 1 2 1.28
, 52 1 1 2 1.28
f 6 18 36 10 3 3 )
. it 2 o8, 11 1 1 1 156 99.7
| L“j alk sz ?
126 30
81,14% 18,86
Score Time
52 - 1u9 Range 3 16
92 Median T
88.51 Mean 7.05




TABLE LXXI. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
ALL EIGHTH GRADES ON THE FINAL S. P. TEST

Score Time in minutes
23 45678 9101112 4 Percentages
100 83645341612 82 6 2 1 170 52.53
96 11116171110 12 69 21,32
92 2 31013 4 3 1 5 i 11.43
83 137644 1 24 T.42
84 23 21 2 10 3,99
80 1 18 1 5 1..55
76 111 3 .93
72 2 1 3 «93
63 1 1 31
64
60
56
Be
48
44
490 1 1 31

f 15 33 37 10 6 1

. BT 79 29 8 2 g 22 99.82

230 93
71.26% 28.74%

Score Time

49 - 10V Range ' o - 2

120 liedian 5

92.98 lean 4,9
Number up to accuracy and time standards - 123 or 38.2v%
Number not up to above standards - 2U¥ or 61.8vpe

Score standard - 104
Time standard - 5 minutes
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12 minutes, the median being 5 and the mean 4.9 minutes,.

Tables LXXII and LXXIII show similer results for the experi-
mental and control eighth grade groups on the final 8., P. Test.
The results for the experimental group are shown in Table LXXIiI.
Of the 167 pupils, 130 or 77.74% achieved perfect scores, 52
accomplishing it within the time standard. The corrective load
was 47.97%. Scores ranged from 38 to 100, the median being 100
and the mean 98.80. The time ranged from 2 to 12 minutes, the
median being 5 and the mean 5,2 minutes. The results for the
control group are shown in Tables LXXIII., Of the 156 pupils 40
or 25.,64% achieved perfect scores, 36 accomplishing it within
the time standard. The corrective load was 76.92%. Scores
ranged from 40 to 100 with the median at 96 and the mesn =t
92,51. The time ranged from 2 to 9 minutes, the median being 4
and the mean 4,5 minutes.

Table LXXIV shows the distribution according to time and
score for all eighth grades on the M. P. Test. Of the 320 pupil
taking the test 53 or 16.57% achieved perfect scores, 36 accom-
plishing it within the time standard of 9 minutes. The correc-
tive load was 88,75%. Scores ranged from 52 to 1J9, the median
falling at 92 =2nd the mean at 88.83. The time ranged from 3 to

18 minutes, the median being 8 and the mean 8.7 minutes.

Tables LXXV and LXXVI show gimilar results for the experimenJ

tal and control eighth grade groups on the final M. P. Test. The
results for the experimental group are shown in Tgble LXXV. Of

the 164 pupils 47 or 28.66% achieved perfect scores, 30 of them

complishing it within the time gtandard. The corrective load

|
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< TABLE IXXII. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
THE EIGHTH GRADE EXPERIMENTAIL GROUP ON THE FINAL S, P. TEST
Nt Score Time in minutes
2345678 91901112 £ Percentages
100 52432261411 T2 6 21 130 T7.74
96 4 4 7 3 6 12 27 16.15
9o 1 112 11 7 4,19
83 11 1 3 1.7
f 6 28 19 ¢ 6 1
a ) :
. 28 B%L_19 ﬁ 2 , 167 99,88
107 69
64, 12% 35.88%
Score Tine
- 88 - 1uu Range 2 - 12
100 liedian 5
Number up to accuracy and time standards - 87 or 52.V3%
Number not up to above standards - 8V or 47.97%
Score standard - 1uv
Time standard - 5 minutes
S
oW




TABLE LXXIII.

DISTRIBUTION ACCORDING TO TIE AND SCORE OF

THE EIGHTH GRADE CONTROL GROUP ON THE FINAL S. P. TEST |
Score Time in minutes (
2 3456789 a1 Percentages :
W0 31213 82 1 1 49 25.64 j
96 1 T12108 4 42 26.92
92 1 3 9123 2 30 19,23
33 1 365273 1 21 13.46
34 2 3 21 2 10 6.41
839 1 12 1 5 581
76 111 3 1.92
72 21 2] 1.92
63 1 1 .64
64
60
56
52
48
4l
40 1 1 .G
f 9 45 18 1
29 40 19 4 156 9%.99

123 33
78.85% 21.15%

Score Time
40 - 100 Range 2 -9
26 lledian &
92.51 Mean 4,5

Number up to accuracy and time standards - 36 or 23.J8%
Number not up to above standards - 120 or 76.92%

Score sgtandard - 10V
Time standard - 5 minutes
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TABLE LXXIV. DISTRIBUTION ACCORDING TO TIME AND SCORE OF
All, EIGHTH GRADES ON THE FINAL I. P. TEST

Score Time in minutes
345673 9101112131415161718 f Percentages
1901 54 5 912 44 4 3 1 1 5% 16.57
96 47 613109 4 2 3 3 1 1 63 19,69
2 35686453522 49 5.51
38 125125542 33 11 44 13.75
34 6 5154 7 4 3 1 1 46 14 .38
oo 32632 34 1 1 25 7.8}
76 22653 11221 18 5.63
70 13292 12 12 3.75
€8 1 1 v 1
64 1 1 1 3 .94
6V 1 1 2 63
56 2 1 3 L4
52 1 1 mee
f 1 27 58 46 26 15 5 2
1 33 49 30 17 8 1 1 320 100,02
L__,__xr_ﬁ___ﬁﬁ______ﬂ_______ﬂJ
215 105
67.19% 32.81%
Score Time
52 - 190 Range 3 - 18
92 Median 8
88.83 Mean 8.7

Number up to accuracy and time standards - 30 or 11.25%
Number not up to above standards - 284 or 88.75%

Score standard - 19V
Time gtandard - 9 minutes
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TABLE LXXV.

DISTRIBUTION ACCORDING TO TIWE AND SCORE OF

THE EIGHTH GRADE EXPERIMENTAL GROUP ON THE FINAL M. P, TEST

Score Time in minutes
I 345 6 78 9101112131415161718 £ Percentages
1ov1l 24 4 811 4 4 43 1 1 47 28.66
96 25498 832231 1 48 29 .27
92 135653525822 35 20,12
( 33 1 2 F1 3112 11 13 7.93
- 34 1211331 1 1 14 3.54
3 Tt 11 1 1 5 3.05
76 1 1 2 1.22
72
68 1 1 .61
64
69
56 1 1 .61
f1 6 15 3u 17 13 5 2
12 24 %f v 7 1 TJ 164 [RVISIROY |
L ~ f ) ~
68 76
53.66% 46,34%
Score Time
56 - 100 Range 3 - 18
96 liedian 9
93,54 Mean 9T

Number up to accuracy and time standards - 30 or 18.29%
Nunber not up to above standards

Score standard - 100

Time standard

- 9 minutes

- 154 or 81.71%




TABLE LXXVI.
THE EIGHTH

DISTRIBUTION ACCORDING TO TIME AND S CORE OF
GRADE CONTROL GROUP ON THE FINAL M. P. TES

Score Time in minutes
4 5 6 7 8 91011121314 f Percentapes

100 3 111 6 3.85
96 22242 11 1 15 9.62
92 3433 11 1 16 1v.26
38115944 31 21 31 19.37
84 5 314 34 12 32 20.51
830 3263123 20 12.82
6 2 283 2 11 16 10.27
T2 13212 1 2 12 7.69
63
o4 1 11 3 1.92
60 1 1 2 1.28
56 2 2 1.28
52 1 1 64
f 1 21 25 10 7 1

N - .01

21 43 1% ) 1 2 156 100
127 29
83.21% 16.79%

Score Time

52 = 10V Range 4 - 14

B34 lledian T

3%.,87 llean Tt

Number up to accuracy and time standards - 6 or 3,354k
Number =0t up to above standards

Score standard - 1uv
Tinme standard - 9 minutes

- 150 or 96.15%
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was 81.71%. Scores ranged from 56 to 10U, the median being 96

and the mean 93.54. The time ranged from 3 to 18 minutes, the

median being 9 and the mean 9,7 minutes. The results for the
control group are shown in Table LXXVI. Of the 156 pupils 6 or
3.35% achieved perfect scores, all 6 of them accomplishing it

within the time standard. The corrective load was 96, 15%.

Scores ranged from 52 to 100, the median falling at 84 and the
mean at 83.87. The time ranged from 4 to 14 minutes, the medie
being 7 and the mean 7.7 minutes.

Table lKXVII1is a summary Table showing the distribution of
gcores on a percentage basis for all grades and-all processges
for both the initial and final testings. It is read as followsj
A score of 100 was achieved in October by 2.47%, and in March by
18.78%, of Grade IV on the A. P, Test; and on the S. P. Test by
2.44% in October and by 29,05% in March; by 13.77% of Grade VI
on the A. P. Test in October, and by 46.66% in liarch; by 0,58%
on the M. P. Test in October, and by 12.46% in March; by 14.21%
of Grade VIII on the A, P, Test in October and by 29.95% in
March; by 25,93% of Grade VIII on the S, P. Test in October, and
by 52.53% in March; by 2.12% on the M. P. Test in October, and
by 16.57% in March. Percentages for the other scores are read
in a similar manner.

Tables LXXVIII - LXXXV show the distribution of scores on a

percentage basls for all grades by buildings and rooms, and for

1 In this Table and in all the following Tables of this
chapter the grades are considered as wholes, no reference being
intended for experimental and control groups as such.
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TABLE LXXVII.

DISTRIBUTION OF SCORES ON A PERCENTAGE

BASIS FOR ALL GRADES AND PROCESSES ON THE INITIAL AND FINAL

; TESTINGS
I
]
| Grade IV Grade VI
| Score A.P. Test S.P. Test A.P. Test S.P, Test
: Oct. iar. Oct. Mar. Oct. Mar. Oct. Mar.
|
| 100 2,47 13.78 2.44 33,53 13,77 21.42 24,70 46,66
|96 6.79 16.28 6.73 17.24 23.44 18.97 22.34 24.85
| 92 10,21 20.03 7.34 12,85 19.82 15.61 18,82 14.5%
| 38 13.64 12.83 5,81 8.15 15,52 18.77 8.32 6.96
. 84 11,45 10,96 4.89 3.45 10,25 11,32 4.99 1.82
[ 80 8.35 5.32 4.59 2.19 8.49 4,90 5.29 1.82
| 76 11,14 6,26 3,97 3.76 2.93 4,59 3,53 2,12
W 72 8.97 3.44 3,06 4,07 2,05 2.75 4,99 .91
| 68 7.42 1.88 32,06 2.51 1,17 61 1,76 .91
| 64 4,95 1,25 4,59 1,25 .58 61 1,47
60 4,64 1.25 4,28 2.19 .29 Nk 1.18 .30
| 56 s g Ok 3,67 .63 .58 .59
| 52 1.54 +31 3,67 31 .29 .29
| 48 1.54 28T 31
| 44 . 92 31 2,75 . 94 .29 .59

40 1.54 5.20 . 94 .29
| 36 3.06  2.19
| 32 .30 .91 .31
| 28 .30 3.67
| 24 .30 .28 Ok
20 2.7 31
|16 3.67 » 3 .29
1 12 4,89 31
(- 2.75 1.25
| 4 1.83
| Q 1.53 29
Range 24-100 44-100 0-100 8-100 40-100 60-100 0-100 60-100
Median 80 92 60 96 02 92 92 96
Mean 77.52 388.61 56,01 86.18 89.83 90.33 89.31 92,04

continued on next page
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TABLE LXXVII. (Continued)

DISTRIBUTION OF SCORES ON A PERCENT

| AGE BASIS FOR ALL GRADES AND PROCESSES ON THE INITIAL AND
| FINAL TESTINGS

i Grade VI

. Grade VIII

' Score M.P. Test A.P. Test 5.P, Test M.P. Test

i Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar,

|

| 100 .58 12,46 14,21 29,05 25.93 52,53 2,12 16.67

| 96 3.21 19.75 17.30 20.09 21.45 21,32 6,36 19,69

|92 3.79 17.02 19.15 20,09 20.56 11.43 15,15 15,31
38 9,61 15,80 16,68 12.67 14.40 7.42 11.21 13.75
84 13,98 9.42 10,41 8.03 4,17 3,09 19,08 14,38
89 14,86 8.21 10,41 4,33 T7.45 1,55 11,21 7.81
76 13.39 6.69 3.39 .93 2,68 .93 10,30 5.63
72 12,82 5.47 2.47 1.24 1.79 .93 9,79 3eTH
63 B4 2,13 3,09 .62 .89 31 5,75 .31
64 7.87 2s13 1.23 1.24 3.03 . 94

| 60 4,08 .30 .31 .31 1.52 .63

I 56 3.79 .30 .62 .62 .30 .30 . Ok

| 52 2,04 €2 .30 .20 .31

I 48 2.62 .39

i 444 .29 R .60

| 40 .58 .31

| 36

| 22

i 28

| 24 58

ll 29 .29 .30

I 16

I 12

| 8

I 4 .29

I -

!iRange 4-100 20-100 44-100 52-100 52-100 40-100 40-100 52-100

| Median 76 92 92 92 92 100 84 92

75.15 88.24 88.42 92.00 91.87 92.98 81,05 88.83

| Mean
I

|
-~
|
|

]

|
|
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TABLE LXXVIII.
FOR ALL FOURTH GRADES ON THE INITIAL AND FINAL A. P. TESTS

DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS

——

Building A Building B Building C
Score Room 1 Room 2 Room 1 Room 1
Oct. Mar, Oct. Mar. Oct. Mar, Oct. Mar,
109 13.85 13.85 29.40 3,33 7.6
96 5.55 22.16 8,57 16.62 17.64 7.68
92 19.43 30.47 8,57 13.85 11,11 29,40 19,28 3,85
88 13,88 16.62 1,42 13,85 16,67 11,76 19.93 19,23
84 11 10 2.77 17.14 22,16 13.32 19.23
80 13.88 2.77 8.57 8.31 5.88  6.66 7.69
76 13,88 2.77 8.57 2.77 11.1 6.66 19,23
72 2.77 5.54 8.31 16,67 5.88 6.66 3,85
gi 8.33 8.27 1,11 16.67
5.55 T.42 16.67 3 .8
60 2.77 2.85 T 1 3.%% e
52 555
48 5.71
44 2.77
49 2.85
36
Bullding C Building D
Score Room 2 Room 1 Room 2 Room 3
Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar,
100 13.32 3,69 22,70 24,96 20.80
96 9.99 4.34  9.08 12,51 29,12 13,63 24,96
92 . 16,65 4,34 18,16 8.33 8,32 A4.54 8.32
33 6.90 9.99 4,34 18,16 24,99 B8.32 9.09 20.30
84 13,80 16.65 4,34 9,08 8,33 8.32 4.5h 4 16
. 89 13.80 4,34 454 417 8,32 22,72 8.3
76 6.90 6.66 21,73 9,08 8,33 4.16 13,63 4,16
72 6.90  6.66 13,04 4,54 417 4,16 13.63
63 6.90 6.66 B8.69 8.33 4.5k
gg 13.%2 g.gg i.Bi % 4,17 4,16 8.32
. . . . 8.
56 10,34  3.33 4.%4 . = el
22 6.90 3,33 4.34 4,17
| 23 3.k 434
44 3,44 _ 4,54
A0 34 4,34 '
. 36
| 32
| 28 4,17 4,54
|

continued on next page
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TABLE LXXVIII. (Continued) DISTRIBUTION OF SCORES ON A PERCENT-E
AGE BASIS FOR ALL FOURTH GRADES ON THE INITIAIL, AND FINAL l
A. P, TESTS
|
|
Building E Building F Building G l
Score Room 1 Room 1 Room 1 Room 2 1
Oct. Mar. Oct. Mar, Oct. gy, Oct. Mar, |':
100 35.53 13.32 16,65 5,00 54,48 4,76
96 11,76 25.03 6.66 3,33 10,00 9.08 4.54 23.50
38 14,70 9.68 13.32 6.66 15,00 4.54 13,63 14,28
84 5.88  6.45 23.31 19.98 15,00 13.63 14.28 |
'3") 8.82 6.45 3-33 6066 5000 4!54 4076 i
76 2.94 13.52 9.99 15,00 4.54 13,16 9.52 |
Zg 14.;2 13,32 5.00 18.16
O« Pie 3-23 3v33 3n33 5n00 &4 4 4- 6
64 5.88 g !
60 8.82 4,54
56 2.94 20,00 4,54
52
48 4,54
it 3.23 ’
49 3.33
36
r 1
28 i
24 2,94
October March
Range 24 - 100 44 - 109
lMedian 80 92
Mean T7.52 38.61

(
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TABLE LXXIX. _
FOR ALL FOURTH GRADES ON THE INITIAL AND FINAL S.

DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS

Building A
Score Room 1 Room 2
Qct. Mar . Oct. lar.
10 23.€60 2.77 28.56
96 3.10 21,46 8.57
g2 2,79 11,44 17.14
38 5.40 8.58 2.7T7 11,42
84 5.49 2eTT 5.72
30 2.86 5 T2
76 5.40 5«55 B2
T2 3.58 2.86
63 5.71 3.57
64 5.40 2.77
60 3.10 555 2.86
56 2.70
52 5.40 2«77
43 = g
44 5.49
49 13.51 5455
36 5.49 2.77 2.86
32 2.70
23 555
24 5.40 545
20 10.39 2.77
16 555
12 5..40 16.66
3 2.86 8.33
4 2.7 11.19
o 8.33

Building B

P, TESTS

Building C

Room 1 Room 1
Oct. Mar . Oct. lMar .
8.8 543 49,7
11,11 35.52 6.66 11.12
1111 11,11 16,67 14,81
22.22 3.33 11,10
11.1’ §'33 7'41
9.%9
11.11 9.99
5-55 9099 -70
5.56 9.99
555 5.56 o 0 T T 41
o d e
3.33
5455 3433
6.6€
'8
16.67 6.66
5.55
5:55
B33
5.55
5.55

L T —

continued on next page
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TABLE IXXIX. (Continued) DISTRIBUTION OF SCORES ON A PERCENT-

AGE BASIS FOR ALL FOURTH GRADES ON THE INITIAL AND FINAL

8. P, TESTS
Building C Building D
Score Room 2 Room 1 Room 2 Room 3
Oct. Mar. Oct. Mar. Oct. HMar. Oct. Mar.

109 6.66 30.09 36.36 20.83 25,99
96 9.99 16,67 13.04 13,64 20,33 8.33 12.5V
92 3435 16,67 8.69 18,18 12.51 8.33 4,17 29.33
33 g O i 13.94 13,64 833 4,17 12,6V
84 b ) 4,55 B8.33 12.50 8.33 4.17
39 2.33 4,34 4.55 8.33

76 9.99 4,17

72 3.33  4.34% 4,55 B8.33 8.33 4.17

68 3433 830 8.33

64 4,34 8.35%5 12,51

) 3433 : S 417 4,17
56 e B 8.69 8:33 4,17 417
52 333 4,34

48 0 4,34 4,17 417
44 6.66 %433 8.69 4,17 4,17

4o D629 4,34 4,55 4,17

36 3.33 3.33 4.34 4,17 4,17
o 12 533 A3

238 2.99 16,67

o4 o 6.6T 8.69 4.17

2v 33D 3.33 4,34 4,17

16 3:33

3 3433 o 4,17 4,17 8.335 4,17

4 3433

Y 8435

continued on next page

i
|
i
i
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TABLE LXXIX, (Continued) DISTRIBUTION OF SCORES ON A PERCENT-
AGE BASIS FOR ALL FOURTH GRADES ON THE INITIAL AND FINAL

S. P. TESTS
 —— — ]
Building E Building F Building G
Score Room 1 Room 1 Room 1 Room 2

Oct, Mar, Qct. Mar, Oct. Mar, Oct. Mar,

, 1do 41,93 3.33 63,63 18,16 61.89
96 19.35 10,00 10,00 31,82 22,72 23,81
2 3,12 6.66 20,00 5,00 4,55 22,72 9,52
8 6.25 16,66 16,67 5,00 4,54
4 3.12 3,23 3,33 3,33 13,63
0 6.25 B3.23 9,99 15,00 9,09
6 6.25 9.68 3.33 10,00 4,76
72 3.12 3.23 3,33 10,00
68 6.25 3.23 3,33 5,00
64 3.12 3.33 3.33 4,54
go 6.25 3,33 6,67 20,00
6 3,33 5,00
jz 9.38 3,23 3,33 5,00
8 3,12 13,32 5,00
44 3,23
40 3.12 3,23 10,00
6 9.38 6,45 6,67
2 4,54
28 3.12 3,33
24 16,66 3.33 5,00
20 3,33
16 18.75 3.33 5,00
12 3.12 3,33 5,00
8 3.12 3,33
(I
0 3,12
October March
Range 0 - 100 8 - 100
Median 60 96
Mean 56,01 86,18
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TABLE LXXX. DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS
FOR ALL SIXTH GRADES ON THE INITIAL AND FI NAL A. P. TESTS

Building A Building C
Score Room 3 Room 4 Room 3 Room 4
oct. Mar. oect, Mar. Oct. ligr . Oct. lgr,

e —

109 12,89 29,03 6.66 25,0 8.34 11.43 18,75 25.99
o6 22,56 19,35 19,98 17.86 38.89 17.14 31,25 14,80
92 29,09 9,68 192,98 17.86 15,90 17,14 18,75 22.20

38 16,11 19,35 13,32 10,31 5,55 25,71 15,62 29,60
34 9.67 12,90 13,32 14.28 13,90 11,43 6,25 . 3,70
39 323 9.99 7.4 5,55 2,86 9,38

76 3.23 6.45 '83:.57T 2.8 5.7

72 9:23 223 9.99 3.57 5+55 Bal 3.70
63 D.33 2.86

64 003

60 R

56 2.78

52

48

44

49

Building D

Score Room 4 Room 5 Room 6 Room 7

06t Mar. Oct. Mar., Oct. Mar, Oct. Mapr,

190 16,67 12,50 14,28 13,05 16.090 20,90 25,09 |
96 24,99 20.83 33,32 17.40 20.90 12,50 36.90 20.83 |
92 8.33 8.33 14,28 13,05 24,00 16,66 20.00 20.8%
38 16,67 25.99 4,76 13,05 16..0 .16.66 12.00 20.83
84 20,83 20.83 14,28 8,70 12.00 20,833 4.0 8,34
89 8.33 8,33 14,28 13,05 8,00 20.83 4.00

76 4,17 . 4,76 17,40

72 « B 4, 17 4.1
68 417 r
64 4,35 417

60

56

52

48

Ll ) 4,00

49 4,90

continued on next page
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TABLE LXXX. (Continued) DISTRIBUTION OF SCORES ON A PERCENTAGE
BASIS FOR ALL SIXTH GRADES ON THE INITIAL AND FINAL A. P.

TESTS
Bullding E Building F Building G
Score Room 2 Room 3 Room 2 Room 3

Oct. Mar. Oct. Mar. Oct. Mar. Qet . Mar,
190 11.11 23,08 10,34 25,90 26,47 39.96 3,70 22.20
96 22,22 15,37 13,80 33,30 11.76 16,65 7.40 22,20
92 25.93 23,08 20.70 14,30 20,58 16,65 22,21 7.40
38 18,51 19.23 24,13 11,10 11,76 13.32 33,32 18.50
84 7.37 11,54 10.34 3,70 5,88 3,33 T.40 13,50
3v 3.70 T7.69 20.70 3,70 3,82 7.40
76 W g T.40 2,94 3,33 T7.40 11,10
72 2.94  3.33
63 7 .40
64 ' 3.70
60 2,94 3,33
56 5+ TO
52
48
44
40 2,94

October March

Range 49 - 109 690 - 100
Median 38 92
Mean 39.83 90.83
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TABLE LXXXI. DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS
FOR ALL SIXTH GRADES ON THE INITIAL AND FINAL S. P. TESTS

———

Building A Building C
Score Room 3 Room 4 Room 3 Room 4
Qct. Mar. Qct. Mar. Qct. Mar. Qet. Mar.

100 16,15 48,38 16.66 32.14 11,10 37,14 41,92 65,55
96 19,35 19,98 42,35 24,99 31.43 35,47 13,790
92 22,71 9,68 23.31 17,86 27.77 20.00 9,68 20,70
38 €.46 9,68 9.99 3,57 16.66 5a7T1 6.45
84 12,92 6.45 k- PO BeDD BT 3.22
8v 9.€8 Fe 2D 9.99 a7 BB
76 3.23 6.66 2.77
72 .68 2.77 3.22
63 3.23 %33
64 6.46
69 6.46 2.7T7
56
52 3:23
48
4 3.23
40
36
32
28
o4
20
16 e
3
4

v 3.33

continued on next page
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TABLE LXXXI.(Continued) DISTRIBUTION OF SCORES ON A PERCENTAGE
BASIS FOR AILL SIXTH GRADES ON THE INITIAL AND FINAL 8. P.

TESTS
Byilding D
Score Room 4 Room 5 Room 6 Room 7

Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar.

100 12,51 29,16 17,38 47.82 4,00 29.16 24.99 54,21
96 20.85 33,33 13,94 30.43 28,00 20.8% 20.85 12,50
g2 12,51 16,66 39,12 28.00 33.33 24,99 16,66
38 16.68 4,17 13,04 8.69 8.0 12,50 8.33 8.33
84 12.51 3,69

30 8.33 8.33 12,00 4,7

76 8.33 4.17 4,35 4,00 8.33 4,17

72 4,17  8.69 4,00 417 47

68 4,17 4,35 8.00 4,17

64 4,17 4,17

60 4,35

56

52

43

44 4,00

Building E Building F Building G

Score Room 2 Room 3 Room 2 Roon 3

Qct. Mar. Oct. Mar. Qct. Har, Oct. Mar,

100 28,56 56,66 14,28 53,84 57.57 62.96 44,43 40,7
96 I7.85 20,00 24,99 19,23 33,33 .60 25.92 33.3%
g2 10.71 16,67 14,28 7,69 3,03 10.34 14.81 3.70

88 T.14 BDeID 7,14 3.85 3.45 L+3T7 11,11
84 7. 14 {83 3.58 3.85 3.TO

3v 7.14 e Y 3.70
;g e 14.22 7.69 T 41

Q.71 Tl 6.96 A .70

68 3.58 e R
64 3:508 3.85

60 3.58

56 %+58 3.58

52

43

44

October March
Range J - 100 6V - 100
Median 92 96

Mean 39,31 92,04

I
i
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TABLE LXXXII,. DISTRIBUTION OF SCORES ON A PERCENTAGH BASIS

FOR ALL SIXTH GRADES ON THE INITIAIL AND FINAL M. P, TESTS
Building A Building C
Score Room 3 Room 4 Room 3 Room 4
Oct. Mar, Oct. Mar. OQct. Mar, Qct. Mar.
100 23.33  3.45 14,28 11,43 3,12 16,67
96 16.67 3.45 35,71 5.55 17.14 3.12 16,67
22 6.44 10,90 14,28 2.78 14,29 6.25 23,33
33 3.23 13,33 10,34 3BT 5.55 20,90 9.38 16.67
84 3,23 16,67 13,79 7T.14 16,68 11,43 12.50 10,90
30 12,89 6.39 3,57 16,68 8.57 21,85 6.67
76 22,56 16,67 13,79 7.14 8.34 6.25 e L
72 19.33 6.3 10,71 13,90 11,43 12,50 6.67
68 6,44 3.45 2,78 2.86 9.38
64 6.44 3.33 12.79 o . S 8.34 Jo12
60 - 13.99 2,86 6,25
56 6.44 6.39 3.12
52 L 5, 3.45 2,78 3. 12
48 o % 5 6.39 2,78
44 325
40 323
36
2
28
24 3,45
20 3.45
16
3
4

continued on next page




TABLE LXXXII. (Continued) DISTRIBUTION OF SCORES ON A PERCENT-
AGE BASIS FOR ALL SIXTH GRADES JN THE INITIAL AND FINAL
M. P. TESTS

Building D
Score Room 4 Room 5 Room 6 Room 7
Oct. Mar. Qct. Mar. Qct., Mar. Bet Mar.

199 4,17 17.39 . ByB5 4,17
96 4,17 12,50 4,00 13,04 16.66 20 .83
92 12,50 4,90 17,39 8,90 25,90 8,00 16,66
38 ) 4,17 20.00 26,08 4,00 4,17 12,900 25,00
o4 25.02 12,50 12,00 20.00  4.17 12.00 16.66
39 12.51 12,50 12,00 17.39 16,90 12,50 28.00 4,17
76 83.33 16,66 20.00 8,69 16,90 8.33 16.90 8.33
i 16,68 12.50 12,90 8.00 8.33 4.90 4,17
68 4,17  8.33 12, 4,30 4,00

64 4,17 47 12,00 12,590 4,9u

60 12,51 4,00 4,00

56 12,51 8.0

52 4,00 4,00

48

49
36
32
28
24
20
16
12

4 4,00

continued on next page
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TABLE LXXXII. (Continued) DISTRIBUTION OF SCORES ON A PERCENT-

AGE BASIS FOR ALL SIXTH GRADRES ON THE INITIAL AND FINAL M. P.
TESTS
Building E Building F Building G
Score Room 2 Room 3 Room 2 Room 3
Qct. Mar. Oct. Mar. QOct., Mar . Oect. Mar.
100 3.57 15,38 20,09 741
96 25,90 15,38 11,76 23,33 3.70 22,22
o2 10,71 34,61 8.82 16.67 11.11
88 11,10 21,43 7,14 3,85 20,58 16.67 11,10 33,33
84 22.21 7. 14 3,58 T.69 20,58 990 T.40 14,81
20 11.10 10.71 14 .28 7.69 8,82 10.00 18.50 7 .41
76 14,80 3,57 17.85 3,85 5.88 3.33 14,830 3,70
72 22,21 10,71 7.14 11.76 13.50
68 3,57 21,42 11,54 5,83 5670
64 T .57 14,28 14,89
. ao -z. ?.70
5 3,58 233 -~
48 2.79 7.4 5.88
Lk
40 3.58
z6
32
28
24
2u K P e
October March
Range 4 - 100 29 - 10V
Median 76 92
Mean 75. 15 38,24
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TABLE IXXXIII. DISTRIEBUTION OF SCORES ON A PERCENTAGE BASIS
FOR AILL EIGHTH GRADES ON THE INITIAL AND FINAL A, P. TESTS
Building H '
Score Room 1 Room 2 Room 3 Room 4
Qct. Mar. Qct. Mar. Oct. Mar . Oct. Mar.
190 19,71 28.56 6.66 48.30 6.99 52,00 4,17 29,60
96 14,28 35.70 6.66 20.79 13,80 16.90 16,67 14.8v
92 24,99 19,71 26,64 17.25 19,34 28.99 24,99 33, 63y
38 21.42 12,28 33,30 13,80 13.80 4.90 16,67 740
34 14,28 T.14 9.99 20.79 8.33 14,30
3¢ 10,71 38T 13.32 13,80 20.83%
76 3.58 3,44 4,17
T2 5:33 4,17
63 10,34
64
6 3,44
56 3,44
52
Building H Building I
Score Room 5 Room 6 - Room 1 Room 2
Oct. Mar. Oct. Mar. Oct. Mar. Qct. Mer .
100 19,98 51.68 14,81 44,40 36,63 16.65 13,80 15,15
96  23.31 22,61 11,11 11,10 23,33 29,97 10,34 12,12
92 23.31 12,92 33,30 22,20 13,32 13,3 17.20 24,24
38 13.32 3,23 11,11 14,80 3,33 16,65 20.70 12,12
84 9.99  6.46 7.40 6,66 6,66 6.88 9.09
30 6.66 3.23 18.51 3.33 6,66 19.34 12,12
76 6.66 3.33 3,04 3,03
72 3433 3633 3.33 344
63 3470 533 0,34 3.93
6% 3.70 3,44 3,03
56 3.03
52 333
48
44 3,70
continued on next page
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TABLE IXVXIII,

A, P. TESTS

(Continued) DISTRIBUTION OF SCORES ON A PERCENT-
AGE BASIS FOR ALL EIGHTH GRADES ON THE INITIAL AND FINAL

Bui 1:2"111’18 il
Score Room 3 Room 4 Room 5
Oct. Mar. Qct. Mar. Qct. Har.
100 19,98 10,35 8.82 15,65 12.50 15.65
96 9.99 13,30 38,22 28,17 18.75 15,65
92 23.31 13,8Q 8.82 21,91 9,38 25.34
38 13.32 13,80 20.58 18,73 15.62 13.78
84 9.99 13,89 8.82 9,39 18,75 12.52
39 6..¢ 17.25 5,88 9.38  3.13
76 2.99 3.45 6.25
72 3.45 5.38 6.26 3,12
63 5.33 3.12 3,13
64 3.33 6.90 2,94 3,13
69
56 3,12 3,13
52 3.45
October March

Range 44 - 100 52 - 100

Median 92 92

Mean 38.42 92,0v
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TABLE LXXXIV.

DISTRIBUTION OF SCORES ON A PERCENTAGE BASIS

FOR ALL EIGHTH GRADES ON THE INITIAL AND FINAL S. P. TESTS

Building H

Score Room 1 Room 2 Room 3 Room 4
Oct. Mar. Oet, Mar. Oct. Mar . Qct. Mar.
100 23,64 78,56 22,71 75.86 29,99 84,00 7.69 T70.36
96 14,28 T .14 16,15 17.24 13,32 16,00 34,03 22,22
92 21.42 T.14 22,71 6,90 23,31 26.92 3.79
33 21,42 7.14 12 .92 19.28 19,23 3.7
34 15,71 3.23 3,33 3,84
80 3.58 3,23 9.99 7.69
76 6.46
T2 9.68
63 523
64
56
52
Building H Buillding I
Room 5 Room 6 Room 1 Room 2
Score Oct, Mar. Oct. Mar. Oct. lMar . Oct. Mar .
100 27.58 99.39 29,62 66,65 37.50 43,33 15.62 12.12
96 31,03 9.790 22,21 25,92 34.37 26.66 21.87 37.39
92 20,68 4.81  7.41 9,37 16,67 25,0 2,99
33 6.99 7.40 12,50 10.90 18,75 18.18
84 344 3,70 5433 6.96
39 10,34 14,81 6.25 12,50 9.99
76 3.70 De 12 6.06
72 3.12
68
64
60
56
De 3.70

continued on next page
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TABLE LXXXIV. (Continued) DISTRIBUTION OF SCORES ON A PERCENT-
AGE BASIS FOR ALL EIGHTH GRADES ON THE INITIAL AND FINAL
3. Ps TESTS

Building I

Score Room 3% Room 4 Room 5

Oct. Mar, Qct. Mar. Oct. Mar.
100 29,06 27.58 34,28 28,13 20,60 18.75
g6 16,14 27.58 19,99 25,00 14,70 15.63
92 19,37 6.90 25,71 34,38 20.60 28.13
38 16,14 10.34 St 3.13 14,70 21.38
84 3.22 17.24 5.71 3,13 8.82 6,26
39 .44 3,45 3.13 8.82
7€ 6.44 3,45 5,71 2,94
72 2.85 3. 15 2,04 6.26
63 3.22 3,45 2,94
64
6V
56 2.94
55
48
44

October liarch

Range 52 - 1oV 40 - 100
Median 92 100




159

TABLE LXXXV,.

DISTRIBUTION OF SCORES ON A PTRCENTAGE BASIS

FOR ALL EIGHTH GRADES ON THE INITIAL AND FINAL M, P. TESTS

Building H

Score Room 1 Room 2 Room 3 Room 4
Qct. Mar. Oct. Mar, Qct. Mar. Oect. lMar.
100 7.1%4 40,73 28 .57 12,00 4,00 34.61
o6 10,71 29,62 6,90 32,14 24,00 12,00 30.77
92 T 14 14,831 10,34 25,00 17.85 44,00 12,00 19,23
3 10.71 T.41 10.34 Toeld 10,71 12,00 20.40 3.85
34 17.85 24,10 3,57 21,42 4,00 20.00 7.69
80 3.58 3,70 13.78 7.4 4,00 38.00 3,85
76 21,48 13.78 3,57 14,28 83.00
72 10.71 6.99 7,14 12,09
683 3.79 3,44 10.71
64 344 T. 14 4,00
60 10,71 3.44
56 3.58
52 3,44
48
44
49
Building H Builéing I
Score Room 5 Room 6 Room 1 Room 2
Oct. Mar. Oct. Mar. Qct, Mar. Oct. Mar.
190 3.45 35,48 18.52 6.44 6.67 3.03
96 6.89 25,30 10,71 33,33 16,11 16,67 B0 3.03
92 3,45 12,90 10.71 T.41 22,56 3,33 15,15 15,15
38 17.24 6,45 7.4 11,11 9,87 16,67 3.03 12,12
34 17.24 12,90 21,42 22,22 12,89 26.66 18.18 21.21
30 10.34  3.23 3,58 3,70 16,11 10,00 18,18 18,18
76 10,34 3,23 21,42 13,33 9.09 6,06
i 17.24 3.58 6.44 3,33 9,09 12,12
63 3.45 10.71 3,25 9.09
64 3.45 5.58 3.3 3.03
60 J.45 Je23 9.09 9403
56 3.45 3,70  3.23 3.03
52 358 2.93
48 3,58
44 3.03
49

continued on next page
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TABLE LXXXV.{Continued)
BASIS FOR ALL EIGHTH GRADES ON THE INITIAL AND FINAL M. P.

DISTRIBUTION OF S3CORES ON A PERCENTAGE

TESTS
Building I
Score Room 3 Room 4 Room 5

Qct. Mar, Oct., Mar. Cct. Mar.
192 523 2.38
96 3.23 10,34 15.63 2,94 3,13
92 9.67 3.45 26,46 12.50 26.46 15,63
38 3.23 17.24 20,58 28.13 11,76 25,90
84 22,56 13,79 26,46 25,90 8.82 15.63
89 16,11 17,24 11,76 6.25 11,76 12,50
76 6.44 20,69 2.94 6.25 3.82 6.25
72 12,89 3,45 8,82 6.25 11.76 1,50
€3 12,80 8.82
64 6,44 6.90 2,94
63 3.45 2,94
56 3.45 2.94
52
48
44
40 3.23 2,94

October lMarch

Range 40 - 109 £2- 100
Median B4 92
Mean 831.05 38.83




all processes for both the October and March tests, Table

LXXVIITI is read as follows: On the A, P, Test in Grade IV in
Building A, Room 1 in October there were no perfect scores, in
March 13,.85% of the class achieved perfect scores; in October
5.55% of the class, znd in March 22,16%, achieved a score of 96;
in October 19.43%, and in March 30,47%, achieved a score of 92; ‘

in October 13,88%, and in March 16,62%, achieved a score of 88; |
and so on, The remainder of the Table is read in a similar ‘
manner, aslare the following Tables, “

Table LXXXVI shows the medlan and mean scores for all grades
and processes for both the October and March testings. It is |
read as follows: In Grade IV on the A, P. Test the median score |
in October was 80, in March 92; the mean score in October was H
77.52, in March 88.61. On the S. P, Test the median score in H
October was 60, in March 96; the mean score in October was 4
56,01, in March 86,18, The median and mean scores for Grade VI
and Grade VIII are read similarly.

Table LXXXVII shows the number and percentage of perfect
scores for all grades and processes for both the October and
March testings. It 1s read as follows: In Grade IV on the A.P.

Test in October 8 pupils or 2,47% achieved perfect scores; in

March 80 pupils or 18,78% achieved perfect scores, In Grade IV
on the S, P, Test in October 8 or 2,44%, and in March, 107 or
33,53%, achieved perfect scores., The perfect scores in Grade VI|

on the A, P, Test in October were 47 or 13.77% of-the group, andh

|in March were 94 or 29,05%; on the S. P. Test in October 84 or ”

124 70%, in March 154 or 46, 66%; and on the M. P. Test in October'

i




TABLE LXXXVI.

SCORE MEDIANS AND #EANS FOR ALL GRADES AND ALL

PROCESSES ON THE INITIAL AND FINAL TESTINGS

A, P. Test S. P. Test
. Grade Median lMean Median liean
@ Oct. lMar. Oct. Mar. Qect. Mar. Oct. Mar.
v 30 o2 T7.52 38 .61 60 96 56,91 86.18
VI 92 92 89.87 90.83 02 96 89.31 92.04
YIXl 92 92 88.42 92.00 92 100 91.87 92.98
M. P. Test
Grade Median lean
Oct. Mar. Oct. Mar.
VI 76 a2 TS5 15 88,24
VIII 84 92 81.05 88.83

TABLE LXXXVII.

NUMBER AND PERCENTAGE OF PERFECT SCORES FOR

ATL. GRADES AND ALL PROCESSES ON THE INITIAL AND FINAL TESTS

A, P. Test 8. P. Test
Grade Number Percentage Number Percentage
Oct. Mar. Oct. Mar. Oct. Mar. Oct. Mar.
Iv 3 60 2.47 18.78 8 107 2.44 33,53
VI 47 70 13.77 21.42 84 154 24,70 46,66
VIII 46 94 14,21 29,05 87 170 25493 B52.53
M. P, Test
Grade  Number Percentage

Oct. Mar. Oct. Mar.

VI 2 TO 0.58 21.42

VIII 7 o4 2,12 29,05

162




163

2 or 90.,58%, in March 41 or 12.46%. The number and pPercentages

for Grade VIII are read similarly. In this Table the time

factor is not counsidered.

TABLE LXXXVIII. CORRECTIVE IOAD FOR ALL GRADES AND ALL
PROCESSES AT THE TIIVE OF THE INITIAL AND
FINAL TESTS
e T T T e e e e L e e s e e
A. P, Test 5. P, Test
Grade Nunber " Percentage Number Percentage
Oct. Mar. Oct. Mar. . Oct. Mar. Oct. Mar.

v 321 206 99,40 02.80 321 244 98,47 76.49
VI 316 280 92.68 35.92 287 214 84 .42 64.85
VIII 297 242 . 91,94 T7.06 174 200 81.77 61.8v

M. P. Test
Grade  Number Percentage
Octh. Mar. Oct. Mar.

VI 341 305 99.42 93.01
VIILI 325 284 98.48 88.75

Table IXXXVIII shows the corrective load for all grades and
processes both at the time of the October testing and at the
time of the March testing. It i1s read as follows: The correc-
tive load in Grade IV in addition in October was 321 or 99.4V%,
in March it was 296 or 92.80%; in subtraction in October it was
321 or 93.47% and in March, 244 or 76.49%. In Grade VI the
corrective load in addition in October was 216 or 92.68%, in
#arch, 280 or 85.92%; in subtraction in October it was 287 or

84 ,42% and in March, 214 or 64.85%; in multiplication in October
it was 341 or 99.42%, in March, 305 or 93.01%4. The corrective

load for the eighth grade is read similarly.

In October there were just three pupils, eighth grade pupils,

who achieved perfect scores in all three tests. In March there




TABLE LXXXIX. THE MEDIAN SCORES AND TIMES OF THE “
FINAL TESTING FOR THE EARLIER STUDIES AND FOR THE |
PRESENT STUDY

| | Hanley Yar- Hough- | Ridlon | Ringer | Present
Grade | Test brough ton Study
1938 1938 1939 1939 1940 1940
86+ Ts | Bes Ti| 86 Ti | Bee Ts] Bos T, | By T
A.P.|80 16 92 15
Iv S.P.[84 15 | 96 12
AP.o2 12|96 8| 96 7|92 9 902 9 I
VI S.Pf96 9|96 T|100 7|96 6 96 T
M.P.[B84 15 (92 11100 12|84 10 92 12
AP, 100 6 100 9 92 7
VIII| S.P. 100 5 100 7 (100 5
M.P. 100 8 190 10| 92 8
TABLE XC. THE MEAN SCORES AND TIMES OF THE FINAL

TESTING FOR THE EARLIER STUDIES AND FOR THE PRESENT STUDY

Hanley| Yar- | Hough~- | Ridlon | Ringer | Present

| arade | Test brough| ton Study
= 1938 1938 1939 1039 1940 1540 :
Sc. T.|Se. T.] Se. T. | Sc. T. | Sc. T.| Sc. T. ’

A.P. |80 18 89 16

IV | S.P. |74 20 86 13

A.P. |90 13l96 d o5 7]91 10 91 10

VI S.P. |91 10|96 Tl 99 T|93 4 92 8

M.P. |80 17|02 12/ 96 12|33 11 88 13

A.P. 29 6 99 9] 92 T

VIII | 8.P. 90 4 99 7|93 s

K.P. 99 9 96 10| 89 9




were 28 eighth grade pupils and 8 sixth grade pupils, a total of
36, who achieved perfect scores in all three tests. Also, in
Grade IV there were 29 children who achieved perfect scores in
both the tests they were glven.

In addition to reproducing Table V which showed the median
scores and times of the final testing for the earlier studies,
Table LXXXIX shows the median scores and times of the final
testing for the present study. Table XC shows the mean scores
and times for the same studies, including the present one.

From this comparison it will be seen that the gains in mean
scores in the present study compare favorably with those of the
Hanley, Yarbrough, and Ridlon studies. They are not as great
as those of the Houghton and Ringer studies. However, in the

opinion of the writer this would be accounted for by the vast

rily, in the amount of direct control possible in the corrective
measures.,

In arriving at a judgment in regard to the statistical

difference in the number of children involved, and thus, necessa=

significance of the gains in the present study the writer
1
followed the procedures outlined by Holzlinger. The Holzinger

formula for probable error of difference between two means is:

P.E.gq - Ny = ‘\/[P.E.Mha-f—LP.E.Mg}

P.E.M{ is the probable error of the mean for the initial

testing. P.E.mg is the probable error of the mean for the final
(test-

1 Karl. J. Holzinger, Statistical Methods for Students in
Education, p. 235.
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P.Eom = .6745 X SOD.
Y N

fing. The probable error of the mean was found by the formula:
|
|

S8.D, means the standard deviation of the distribution of

|

iscores. N means the number of cases.
. 2
|

The formula used for computing the standard deviation was:
|

| S.D.--\fE - fodT x step interval
N N

i For example, in the case of the initial A, P. Test for the
!fourth grade, the total number of cases was 323. From the

distribution table the sum of the frequencies times the deviation
from the mean & fd) was found to be 108. The sum of the squared

|deviations (£fd) was found to be 4198. The computation was as

follows: S.D.- V& £a* - (2 m)’l x step interval
N N
7} 4128 - 108 x4
. 223 523
=V 13 - 112 x 4

o 1,1' 12,888 x 4

X 3.59 x4 = 14,36
Therefore, the S.D, for the initial testing 1s 14.36.
The probable error of the mean for the initial testing was
conputed in this manner:

P.E.y = .6745 x S5.D.
YN
. .OT45 x 14,36
323
| . .9.69
. 17.97 = .54
1 Karl J. Holzinger, op.cit., p. 233.

i 2 Karl J. Holzinger, op.cit., p. 109.




)Therefore, the mean of the fourth grade initial A, P. Test is
|77.52 T .54,

In the same way the probable error of the mean of the final

|
htest for the same grade was found to be .31.

|

| The probable error of the difference between the means was

‘computed as follows:
|

i 2 N
L PEuy, -y = ‘VQP°E'M{) + kP.E.M;\

| L UEE + (3F

| . V.2916 + .0961

V3877 = .62

Holzinger says, "The general rule is that a difference or a

statistical constant of any sort is not significant unless it is
at least four times its probable error.“1

The actual difference between the initial mean, 77.52, and
the final mean, 83.61, of the fourth grade A. P. Test was 11,09
which is fifteen times its probable error, and therefore,

highly significant, statistically speaking.

In a similar manner the probable error of all of the tests
‘for all of the grades was computed. The results were as follows:

| On the fourth grade S, P. Test the actual difference in the

means was 86.18 - 56.01 or 30,17, which is 26 times its P.E,

ﬁ(!.le), and therefore highly significant.
|

‘ On the sixth grade A, P. Test the actual difference in the

|means was 90.83 - 89.83 or 1.00, which is only twice its P.E.(.44)

|
|
| 1 Karl J. Holzinger, op. cit., p. 237.




and therefore not significant.

]

On the sixth grade S. P. Test the actual difference in the

means was 92,04 - 89,31 or 2,73, which is five times its P.E.

On the sixth grade M.P. Test the actual difference in the

means was 83.24 - 75.15 or 13,09, which is 27 times its P.E.

1
’(.52), and therefore significant.
l
|
I
!

!(.53), and therefore highly significant.
| On the eighth grade A. P, Test the actual difference in the
means was 92,00 - 83,42 or 3.58, which is seven times its P.E.
(.48), and therefore significant.

Or the eighth grade S. P. Test the actual difference in the
means was 92,98 - 91.87 or 1,11, which is 2,9 times its P.E.
(.38), and therefore not significant.

On the eighth grade M. P. Test the actual difference in the
meane was 88.83 - 81,05 or 7.78, which is 14 times its P.E.
(.53), and therefore highly significant.

This shows the mean gains to be statistically significant in

six of the eight cases..




169

CHAPTER VI

ERRORS ON INITIAL AND FINAL TESTS COMPARED

Errors in Addition
Errors in Subtraction

Errors in Multiplication
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CHAPTER VI
ERRORS ON INITIAL AND FINAL TESTS COMPARED

Each pupil's errors were analyzed for each test exactly as

was done for the initial tests. The individual records of

examples missed with the reasons analyzed as closely as possible
;were made for each child on the same sheet with the October

|record. The sample sheet appearing in Exhibit E appears in its
Jcompleted form in Exhibit I. Each child's record was completed

in a similar manner.
Errors in Addition

Table XCI shows the distribution by grades of the more

common types of errors found on the A, P. Test on both the Octo-
ber and the March testings. It is read as follows: In October
119 errors on the primary facts were made by fourth grade pupils
37 by sixth grade pupils, and 31 by eighth grade pupils. In
Icontrast, in March the fourth grade made only 28 errors on the
primary facts; the sixth grade, 34; and the eighth grade, 17.
The decade facts still took a very large toll. There were 1258

errors on decade facts in Grade IV in October, and 576 such

errors in March. In Grade VI decade facts caused errors in 676

cases 1n October and in 525 cases in March. 1In Grade VIII there
\were 503 such errors in October and 403 in March. Zeros or gaps

caused errors in 32 cases in Grade IV in October, and in 18 in

hMarch; in 9 cases in Grade VI in October, and 12 in March; in 5

_Jcases in Grade VIII in October, and in 3 in March. The remainden




EXHIBIT I. DIAGNOSIS OF ERRORS : A SAMPLE SHEET

Child's name - Eugene School

Type of error
A. P, Test

Primary facts

Decade facts

Zeros or gaps
Carried when no need
Carried too few
Carried too many
Failed to carry
Decimal point
Omitted whole example
Omitted part example
Jumped a decade
Skipped a decade

S. P. Test

Subtraction facts
Minuend from subtrahend
Zeros or gaps

Forgot had borrowed
Borrowed when no need
Used wrong process
Omitted whole example
Omitted part example
Borrowed too many

M. P. Test

Multiplication facts

Addition facts

Carrying difficulties

Zeros or gaps

Faulty arrangement partial product
Misread own figures

Failed to use a part of multiplier
Decimal point

Omitted whole example

Wrong process

Gr. VI Teacher

Examples missed
October March

: 4
OV WX v X
g
m r
J
adq
W
f
b
1
n u
e
t

dl 171
|
|
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TABLE XCI. DISTRIBUTION OF CHIEF ERRORS MADE BY AILL GRADES
ACCORDING TO THE TYPE OF ERROR ON THE INITIAL AND FINAL
A. P. TESTS

Type of error Grade IV Grade VI Grade VIII
Oct. Mar. Oct. Mar. Oct. Mar.

Primary facts 119 28 3T 34 31 17
Decade facts 1238 576 676 525 593 403
Zeros or gaps 32 13 9 12 5 3
Carried when no need 10 6 28 12 7 8
Carried too few 75 47 67 45 132 53
Carried too many 39 18 59 43 131 39
Falled to carry 13 53 58 30 63 23
Omitted decimal point 222 2 10 1 14 7
Omitted whole example 20 9 5 6 25
Omitted part example 22 3 11 6 T 1
Miscellaneous
Jumped a decade 12 6 18 10 17 10
Skipped a decade 17 11 4 3 1 2
Transposed answer 1 3 1
Wrong process 2

—

| Added 1 to answer

Number of pupils
taking the test 323 319 341 326 323 323
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‘j
ﬁof the Table is read similarly., It will be seen that in Grade

IV the number of errors on primary facts decreased from 119 to

|
‘28, on decade facts from 1238 to 576, and decimal point errors

. ifrom 222 to 22, Grade VIII made some lmprovement in the number

| of errors due to carrying. With the exception of the decrease
Iin decade fact errors Grade VI did not make the improvement

that is noted in the other grades,
I Table XCII shows the distribution of errors on the A, P, Test

1
|according to the specific examples in the test for both the ;

' October and March testings, It is read as follows: On example gl
Hin October 64 fourth grade pupils, 22 sixth grade pupils, and 17
!I elghth grade pupils failled. In March on the same example 20
Hfourth grade pupils, 14 sixth grade pupils, and 11 eighth grade
Hpupils failed, The remainder of the Table is read similarly,
{It will be seen that in both testings example X had by far the
ngeatest number of errors in each grade, with example v ranking

I|
“second in both cases,
I
Errors in Subtraction

Table XCIII shows the distribution of errors made by all |

grades according to the type of error on the S, P. Test for both

i
Vthe October and March tests. It is read as follows: In October

[
'a lack of knowledge of the subtraction facts caused errors in |
|

. 1398 cases in Grade IV, in 176 cases in Grade VI, and 172 |

|cases in Grade VIII, In March a similar difficulty caused errors

1 Copies of the tests used appear in the Appendix, [



TABLE XCII. THE NUMBER OF PUPILS IN ALL GRADES WHO MISSED
EACH EXAMPLE OF THE INITIAL AND FINAL A. P. TESTS

l Number of pupils
Test example Grade IV Grade VI Grade VIII
| Oet. Mar. Oct. Mar. Qct. Mar.

2%2 129 145 113 130 95
147 67 63 55 58 31

|
l a 64 20 22 14 17 "
i b 24 8 17 6 19 7
c 27 8 14 17 30 9
“ d 17 9 14 3 13 9
| e 21 2 4 4 4 3
| : 12 4 5 7 9 2
| g 14 6 6 19 1 6
h 23 7 20 8 17 7
i 23 3 6 4 3 1
J 11 7 9 7 8 2
k 16 9 19 5 13 3
| 1 38 15 11 10 19 10
' m 41 14 20 16 21 13
l n 59 26 28 16 44 18
I o} T4 26 37 32 42 29
_ P 123 53 51 59 55 35
[ q 103 48 52 48 59 27
' r 97 50 43 38 49 21
(l 8 85 35 49 653 47 25
I t 102 35 50 26 43 33
| u 143 75 67 T4 72 48
v 188 76 97 33 94 66
w 134 50 52 42 67 45
X
v

‘ Number of pupils
I taking the test 323 319 341 %326 323 323




TABLE XCIII. DISTRIBUTION OF CHIEF ERRORS MADE BY ALL GRADES |
ACCORDING TO THE TYPE OF ERROR ON THE INITIAL AND FINAL [

5. P, TESTS
L__mw!
1 Type of error Grade IV Grade VI Grade VIII

Oct, Mar. Oct. dMar, Oct, Mar.

|

Subtraction facts 393 98 176 50 172 62
Took minuend from
subtrahend 153 63 50 35 31 oty
| Zeros or gaps 1492 480 176 84 48 35
| Forgot had borrowed 791 227 324 125 139 133
| Borrowed when no need 92 59 67 72 91 63
| Used wrong process 135 32 22 6 23 2
| Omitted decimal point 27 1 21 6 2
Omitted whole example 33 9 7 9 4 4
Omitted part example 1 14 T 1
iliscellaneous
Borrowed too many 9 1 1 4 5
Added the borrow 1 1

Complete ignorance of
the borrowing process 264 127

Number of pupils '
taking the test 326 319 340 330 335 323 |
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in 98 cases in Grade IV, in 50 cases in Grade VI, and in 62

| cases in Grade VIII. In October in Grade IV there were 153
attempts to take the minuend from the subtrahend; there were 50
such attempts in Grade VI, and 31 in Grade VIII, In lMarch in

Grade IV there were 63 such attempts, 35 in Grade VI, and 27 in

| Grade VIII. The remainder of the Table is read in a similar

manner. 1t will be seen that at the time of both tests zeros

| caused the most errors in Grade IV, with the second largest

tests this was the largest cause for errors in both Grade VI and

‘Grade VIII. In October there were 13 fourth grade children who

showed a complete lack of knowledge of the borrowing process,

causing 264 examples to be missed for this reason. In March
there were 6 such children, causing 127 examples to be missed.
Table XCIV shows the distribution of errors made by all
grades according to the specific examples of the 8, P, Test for
both the October and the liarch tests. It is read thus: In Octo-
ber on example_a 83 fourth grade pupils, 37 sixth grade pupils,

and 14 eighth grade pupils made errors. In March on the same

example 29 fourth grade pupils, 10 sixth grade pupils, and 4

eighth grade pupils made errors. On ex=mple b in October errors

were made by 62 fourth grade pupils, 28 sixth grade pupils, and

"24 elghth grade pupils. In March errors were made on this exam-
| ple by 12 fourth grade pupils, 2 sixth grade pupils, and by 4

eighth grade pupils. The remainder of the Table is read in a

similar manner. It will be seen that on both tests Grade IV

| made the most errors on example g, while both Grade VI and Grade

cause of error being forgetting that one had borrowed. In both
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TABLE XCIV. THE NUMBER OF PUPILS IN ALL GRADES WHO MISSED
EACH EXAMPLE OF THE INITIAL AND FINAL S. P. TESTS

Number of pupils

Test example Grade IV Grade VI Grade VIII
Oct. Mar. Oct. Mar. Oct, lgr.

a 83 29 b g 1Q 14 4

b 62 12 28 2 24 4

c 61 13 26 5 29 8

d 173 38 45 20 45 21

e 98 14 20 4 6 2

f 158 68 50 36 A 24

g 114 36 31 10 1 5

h 17 34 19 15 25 8

i 203 67 34 17 30 10

J 152 39 40 24 29 10

k 135 26 22 9 15 11

1 136 42 35 15 27 16

m 106 29 26 8 32 14
n 166 60 25 4 24 5

o 174 63 51 9 41 19

P 100 39 30 17 20 14

a 141 40 29 13 13 6

r 148 45 39 34 38 23

s 232 92 67 34 38 29

t 144 35 28 7 21 7

u 172 64 28 10 13 4

v 141 34 20 6 12 10

w 160 51 43 12 29 3

X 179 45 34 13 33 29
vy 205 89 72 46 Te 41

| Number of pupils
taking the test

326 319 340 320 2535 523




Merch testings.

for 209 errors in Grade VIII. In

of addition facts caused 221 error

[VIII'made the most errors on example y.

Errors in Multiplication

Table XCV shows the distributiop of errors according to the
|type of error oun the M. P. Test for both the October and the

It is read as folllows:
'522 errors were caused by a lack of knowledge of multiplication
facts while in Yrade VIII 525 errors had the same cause.

|Merch this cause was responsible flor 213 errors in Grade VI and

In October in Grade VI

In

October a lack of knowledge

s in Grade VI and

124 errors

in Grade VIII.
in Grade VI and for 120 in Grade VIII.

In March this caude was responsible for 06 errors

The remzainder of the

|Table is read similarly.

subtraction.
Table XCVI shows the distributi

'according to the specific examples

October and the March testings. 1

30 by eighth grade pupils. In Maj

'were made by sixth grade pupils ar

[and 16 by eighth grade pupils; in

'grade pupils and 4 by eighth grads

In March
addition fact ignorance and carrying difficulties caused a large
percentage of multiplication errors.

more trouble in multiplication than in either addition or

3ber on example a 20 errors were made by sixth grade pupils and |

iexample b in October 20 errors were made by sixth grade puplls

wr

as in October in both graces

The decimal point caused

on of errore on the M. P. Test
+ in the test, for both the

[+ is read as follows: In Octo-

hch on the sane example 2 errors

1d 2 by eighth grade pupils. On

March, 3 errors by sixth
pupils were made on this
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TABLE XCV. DISTRIBUTION OF CHIEF ERRORS LADE BY ALL GRADES
‘ ACCORDING TO THE TYPE OF ERROR ON THE INITIAL AND FINAL

| M. P. TESTS
‘ Type of error Grade VI Uprade VIII
: Oct. Mar. Oct., Mar.
!
Multiplication facts 522 213 525 209
Addition facts 221 96 124 120
Carrying difficulties 198 171 181 177
Zeros or gaps 222 97 232 156
Faulty arrangement of the
partial product 161 142 118 76
¥isread own figures 16 19 24 22
| Failed to use a part of ,
multiplier 145 92 57 41 :
Decimal point - 531 173 203 80 1
Miiscellaneous '
r Omitted whole example 13 16 5 3 f
; Used wrong process 4 i 5 |
; Multiplier not always |
I multiplier’ 4 B :

Number of pupils
taking the test 343 329 330 320
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TABLE XCVI. THE NUMBER OF PUPIL$ IN ALI, GRADES WHO MISSED
EACH EXAMPLE OF THE INITIAI. AND FINAL M. P. TESTS
Number of pupils
Test example Grade VI Grade VIII
Oct. Mar. Oct. Mar,

, a 20 2 30 2
b 20 3 16 4
- c 16 1 12 3
f a 24 9 21 7
f e 175 44 204 128
i E 35 4 25 8
'. g 205 G4 56 14
; h 65 6 34 5
! 1 51 S 30 26
| J b2 )2 32 16
| k 51 29 52 29
} 1 42 S 33 26
; m 44 23 43 23
2 115 51 S 45
\ o 84 6 75 68
ol 36 16 40 21
q 91 57 84 45
r 106 56 6Q 42
8 89 T 60 29
t 290 1p6 140 61
u T4 1 43 33
v 70 59 50 43
w 119 72 78 54
. b's 188 1pé 150 120
| y 70 51 52 28

Number of pupils
taking the test 343 529 330 320




example. The remainder of the Table is read similarly. In
both testings Grade VIII made its largest number of errors on
example e. This was caused by the examples S and ;, the
isolated zeros giving much more trouble than zeros in larger

examples,
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CHAPTER VII
THE EXPERIMENTAL AND CONTROL GROUPS COMPARED

Composition and Selection of the Groups
The Groups Considered as Wholes

The Groups as Palred Pupils




CHAPTER VII
| THE EXPERIMENTAL AND CONTROL GROUPS COMPARED
. Composition and Selection of the Groups

' The experimental group consisted of six eighth gradecs or
:168 pupils, eleven sixth grades or 29¢ pupils, and eleven
|fourth grades or 293 pupils. The teachers of these grades were
asked to give corrective work in addition, subtraction, and
multiplication, based on pupil needs as revealed by the October
tests.

| The control group conslisted of five elghth grades or 162

’pupils, one sixth grade of 34 pupils, and one fourth grade of 30

|pupils. The teachers of these rooms were not shown the correct-

'ed October tests, and were requested merely to carry on their
I

clase work in their usual manner.

! The control group was selected for the writer by the Superin-

“tendent of Schools. It so happened that the teacher of the
I

sixth grade control group was one of the very best teachers in

the system, This fact helps to explain why the results of her

"ordinary class work" were more telling than the results of

ﬂspecific corrective measures in the hands of some others of the
|teachers. It also happened that this particular sixth grade
“made the best showing on the initial tests, from the standpoint
jof having the highest percentage of perfect scores on the A. P,
}and S. P. Tests, and of having the highest means on the S. P.

Land M. P. Tests.
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It is to be regretted that in the case of the sixth and
fourth grades the size of the control and experimental groups i
was not more nearly equal., It 1s possible that had the writer
realized the disadvantage-of this in time other arrangements
might have been made. To offset this difference in size of

I
groups, and to make any conclusions drawn more valid, pairs were|

matched by the writer as carefully as possible, This will be

explained more fully later in this chapter,
The Groups Considered as Wholes

Table XCVII shows a comparison of the gains in mean scores
obtained on the final tests by the experimental and control
groups taken as ﬁhdles. The mean scores for both the October
and March tests for both groups are given, the differences noted#
and the differences between groups computed, It will be noted |
that with the exception of the case of the sixth grade on the |
A. P, Test the differences in mean gains were all in favor of the
exparimantalwgroup. The minimum mean gain of the experimental |
group over the control group was in the case of the fourth grade”
on the A. P, Test when the gailn was 6,65, The maximum mean gain|

was in the case of the fourth grade on the S, P, Test when the

gain was 12,77,

The Groups as Paired Pupils
i |
|

To render conclusions more valid, and to offset any differencés

due to difference in size of groups, pupils from the control “

|lgroup were very carefully matched with pupils from the experi-
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TABLE XCVII. COMPARISON OF GAINS IN MEAN SCORES OBTAINED IN
FINAL TESTS BY EXPERIMENTAL AND CONTROL GROUPS TAKEN
AS WHOLES
A, P. Test
' No. QOct. Mar. Difference
Grade Group Pupils Test Test Difference bhetween groups
i .
Experi-
IV mental 293 76.86 88.64 11.78 6.65
Control 33 33,20 38.13 4,93
Experi-
| VI mental 397 37.92 90,30 3.21
l Control 34 88.41 92.53 4,12 v.91
Experi - .
VIII mental 163 33.12 95.21 7.99 7,
Control 154 38.75 38.51 -0.24
; S. P. Test
f
Experi-
IV mental 294 56.54 B87.31 30.77 12.77
Control 39 57.33 75.33 18,00
Experi-
VI mental 307 86.23 95.12 8.89 3.94
Control 33 96.12 96,97 .85
Experi-
VIII mental 170 QJ,71 98.80 8.0¢9 7.51
Control 162 91.93 92.51 .58
M, P. Test
Experi-
VI mental 339 T4 .22 87.67 13,45 6.83
Control 34 31.65 38.27 6.62
Experi-
VIII mental 167 30,24 93,54 13.50 10. 74
Control 162 81.31 383.87 2.56




!ﬁental group., This was done on the basils of age, grade, and

ﬁof initial test scores, As has already been stated intelligence

lratings for the puplls was not available, A pair consists of ‘
Ewo pupils in the same grade with identical initial test scores,
whose ages do not vary more than two months in any case, 1In

I
lonly a few cases do the ages vary as much as two months, Usually

rhey are identical, or vary one month., Exhibit J is a sample
fheet showing how the pairs were matched, In Grade VIII, from

LQ total o7 320 pupils, it was possible to thus match only some

|
|
iFixty pairs, In Grades IV and VI with the much larger experi- ‘
iFental group to choose from, it was possible to match a larger J
|
|

percentage of the smaller control groups. Even in these cases, {
Eowever, it was by no means possible to match every child from '
the control groups., The matching was, of course, done separately
for each test,

Tables XCVIII - CV show comparisons of the galns made by the

paired pupils for every test and grade., In each case, pupil a

is the experimental group pupil, and pupil b the control group

bupil. It will be seen that while in occasional instances the
idifference in gains was in favor of the control group pupil, in
%he ma jority of instances the difference in gain was in favor of
the experimental group pupil, the difference in the mean gain in
every instance being in favor of the experimental group.

Table CVI summarizes the material of Tables XCVIII - CV,

relating to the paired groups. The mean galns for both groups
lPor a1l grades and processes are shown, with the difference l

noted, In every instance the differgggg_ip_mggn_ggin“mga_in__ﬂ_GHL o
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. Time

12
16

16
"

23
22

30

26

21
21

13
13

17
16

16
20

23
23

20
16

20
b

28
36

23
9

13
17

13
17

miﬁutes
miﬁutes
miﬁutes
miﬁutes
miﬁutes
miﬁutes
miﬁutea
miﬂutes
miﬁutea
miﬁutes
miﬁutes
migutes
miﬁutes

minutes
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TABLE XCVIII. COMPARISON OF GAINS MADE ON FINAL A. P. TEST
BY PAIRED FOURTH GRADE PUPILS
Difference in
Oct. Lar, favor of
Pair no. Fupil Test Test Gains Experi- Control
mental group
group
a 33 92 4 12
1 b 38 80 -8
a 84 34 0
2 b 84 92 3 8
a 96 96 0 4
2 b 96 92 - A
a 34 100 16 3
4 b 54 92 3
06 100 4
5 b a6 100 4
a 72 190 28 3
6 b T2 92 20
a 38 100 12
¥ b 38 100 12
a 92 26 4 4
3 b o2 g2 0
a 84 92 3
g b 34 92 3
a T2 92 20 16
1o b T2 76 4
a 72 - 96 24 12
11 b T2 34 12
a 63 33 20 4
12 b 683 34 16
a 72 130 28 16
13 b 72 34 12
a 84 96 12 12
14 b 34 34 Q .
continued on next page
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TABLE XCVIII.

(Continued) COLPARISON OF GAINS LADE CN
FINAL A. P, TEST BY PAIRED FOURTH GRADE PUFPILS

Difference in

Qct, lar. favor of
Pair no. Pupil Test Test Gains Experi- Control
' mental group
group
a 84 84 Q
15 b o4 92 3 3
a 38 96 3 12
16 b 88 34 -4
a 38 92 4
LT b 38 92 4
r
| a 34 92 3 3
18 b 34 34 Q
a 76 92 16 12
19 b 76 80 4
a Q2 96 4 3
20 b 92 38 -4
a 34 92 8 16
21 b 84 76 -8
a 3o 96 16
22 b 39 76 4 -~
a 76 83 12
23 b 76 33 12

Mean gains

Fxperimental group - 11,13
Control group

4.35
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TABLE XCIX. COMPARISON OF GAINS MADE ON FINAL S. P. TEST
BY PAIRED FOURTH GRADE PUPILS
Difference in
Oct. Mar. favor of
Pair no. Pupil Test Test Gains Experi- Control
mental group
group
a 43 26 48 8
1 b 43 33 49
a 24 92 68 28
2 b 24 64 49
a 38 100 12 4
2 b 83 96 8
a o4 100 76 40
4 b 24 69 36
a 80 96 16 4
5 b 30 92 12
f a 38 06 8 4
| 6 b 38 92 4
|
I a 48 100 52
| 7 b 48 100 52
a 88 92 4
8 b 38 92 4
a 72 100 28 8
9 b T2 92 20
a 20 80 60 8
10 b 20 T2 52
a 76 100 24 24
1 b 76 76 0
| a 24 o2 68
i 12 b 24 96 72 E
a 52 109 48 12
13 b 52 88 36

continued on next page
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TABLE XCIX.

(Continued)

COMPARISON OF GAINS MADE ON
FINAL S. P. TEST BY PAIRED FOURTH GRADE PUPILS

Difference in

oxt. lar. favor of
Fair no,. Pupil Test Test Gains Experi- Control
mental group
group
|
a 33 49Q -48
14 b 38 92 4 52
3 S 100 92 64
15 b 3 36 28
a 12 16 4
16 b 12 16 4
a 24 100 76 12
17 b 24 38 64
a 48 84 36 28
18 b 43 56 8
a 6w 84 24 8
1o b 60 76 16
a o2 92 o 4
2u b Q2 38 -4
a 84 100 16 ol
21 b 84 T2 - 8
a 30 100 29 16
22 b 30 34 4
8 89 100 20 3
23 b 3V 92 12
a 64 100 6 4
24 b 64 96 22
a 92 1.0 8 ol
25 b 92 76 -16
a 63 96 28 79
26 b 63 24 Ul

continued on next page




TABLE (Continued) COMPARISUON OF GAINS LADE ON
FINAL S, P. TEST BY PAIRED FOURTH GRADE PUPILS

Difference in
Oct. liar. favor of

Pair no. Pupil Test Teat Gains Experi- Control
mental group
group

a 43 72 24 12
27 b 48 60 12

a 38 100 12 12
23 b 33 38 Q

Mean gain

Experimental group - 39.71
Control group - 17.43
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I
ﬂ
TABIE C COMPARISON O GAINS MADE ON FINAL A. P. TEST
BY PAIRED SIXTH GRADE PUPILS
Difference in
Oct. liar, favor of
Pair no. Pupil Test Test Gains Experi- Control
mental group
group
8 g2 92 0 4
1 b 92 388 -4
a g2 96 4 8
2 b o2 33 -4
a 63 84 16 8
) b 63 76 3
a 96 96 Q 4
4 b 96 92 -4
a 96 100 4 8
5 b 96 92 -4
8 88 100 12
6 b 83 100 12
a 38 100 12 4
7 b 38 96 8
_ a 92 100 8
3 b 92 100 3
a 4 96 12 ol
J b Sh 72 =12
a 96 100 4 4
10 b 96 96 o)
a o2 96 4
| 11 b 92 100 8 4
| 8 80 96 16
: 12 b 8u 96 16
a 84 92 8 4
13 b 84 38 4
continued on next page
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TABLE C. (Continued) COKMPARISON OF GAINS LADE ON
FINAL A. P. TEST BY PAIRED SIXTH GRALE PUPILS
Difference in
Oct. ilar. favor of
Palir no. Pupil Test Test Gains Experi- Control
mental group
group
a 76 100 24 12
14 b 76 88 12
a 92 100 8 3
15 b g2 92 0
a o2 96 4 8
16 b o2 38 -4
a 06 190 4
17 b 96 100 4
a 338 100 12 8
13 ‘b 33 92 4
a 92 109 s 16
19 b 92 34 -8

Mean gains

Experimental group - 8,42
Control group - 2.32
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TABLE (CI. COMPARISON OF GAINS MADE ON FINAL 5. P. TEST
BY PAIRED SIXTH GRADE PUPILS
|
Difference in
Oct. Mar. favor of
Pair no. Pupil Test Test Gains Experi- Control
mental group
group
a 96 96 0 4
I 1 b 96 92 -4
|
| a 96 96 Q
| 2 b 96 100 4 &
a 96 96 4 4
j 3 b 96 92 -4
a 96 96 Q
4 b 96 100 4 4
a 96 100 4 8
) b 96 92 -4
a 96 100 4
6 b 26 100 4
a 96 96 0
i/ b 96 96 )
| a 96 96 0 4
3 b 96 92 =4
a Q6 100 4
9 b 96 100 4
a 92 190 8
I 19 b 92 100 8
| a 26 109 s
11 b 26 100 4
a 96 96 Q
12 b 96 96 Q
a 72 92 20
13 b 72 92 20

continued on next page
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TABLE CI. (Continued) COMPARISON OF GAINS MADE ON FINAL S. P.
TEST BY PAIRED SIXTH GRADE PUPILS
Difference in
Oct. Mar. favor of
Pair no. Pypil Test Test Gains Experi- Control
mental gZroup
group
a 100 100 Q 4
14 b 100 96 -4
a 100 10 0 12
15 b 100 33 -12

Mean gailns

Experimental group - 3,20

Control group

- 1.97
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TABLE C(II. COMPARISON OF GAINS MADE ON FINAL k., P. THEST
BY PAIRED SIXTH GRADE PUPILS
| Difference in
' Oct. liar, favor of
Pair no. Pupil Test Test Gains Experi~ Control
' mental  group
\ group
i
J a 30 96 16 3
| 1 b 30 38 8
1
| a 92 96 4 4
2 b g2 92 o
a 72 80 8 N
5 b T2 76 4
a 34 92 8 8
4 b 84 34 0
a 84 92 3
5 b 84 96 12 4
a 30 96 16 16
6 b 8u 30 o
a 43 76 28 56
7 b 43 20 “28
a 76 96 20 3
| 38 b 76 38 12
| a, 26 92 -4 4
S b 9 96 J
a8 g2 100 3 8
10 b o2 92 Q
a T2 92 20
11 b T2 96 24 4
a $6 84 w5
| 12 b 96 38 - 8 4
, a 68 63 o
( 13 b 68 72 4 4

continued on next page
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TABLE CII. (Continued) COMPARISON OF GAINS LADE ON
FINAL M, P, TEST BY PAIRED SIXTH GRADE PUFILS
Difference in
Oct. Mar. favor of
Pair no. Pupil Test Test Gains Experi~ Control
mental group
group
a 3 100 16 8
14 b 34 a2 8
a 76 96 20 4
15 b 76 92 16
a 38 96 8
16 b 33 100 12 4
a 38 100 12 4
17 b 38 06 8
a o4 92 8 4
13 b 384 388 4
a 72 92 29
19 b T2 92 20
a 68 2 24
20 b 63 96 28 4
a 33 100 12
21 b 38 100 12
a e 38 w i
22 b 22 100 8 12
a 76 38 12 3
23 b 76 80 4
a 38 76 =12
24 b 38 33 9 12
a 34 96 12 16
25 b 34 80 -4
a B4 96 12
26 b 34 96 12
continued on next page
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TABLE CII. (Continued) COMPARISON OF GAINS MADE ON FINAL
M. P. TEST BY PAIRED SIXTH GRADE PUPILS i
- |
_ Difference in
Oct. hgr . favor of
Pair no. Pupil Test Test Gains Experi- Control
mental group
group
|
[
! a 83 92 4
| 27 b 88 100 12 3
‘ a 38 96 8
28 b 88 96 8

Mean gsins

Experimental group - 9.72
Control group

= 6-29
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TABLE CIII. COMPARISON OF GAINS MADE ON FINAL A, P, TEST
BY PAIRED EIGHTH GRADE PUPILS
. ———— s e e e e et we]
Difference in
Oct. lar. favor of
Pair no. Pupil Test Test Gains Experi- Control
mental group
group
a 38 100 12
1 b 88 130 12
a 88 100 12 16
2 b 388 84 - 4
a 92 100 8 12
3 b 92 I88 - 4
a 96 92 -4
4 b 96 92 - 4
g2 100 8 12
5 b 92 88 - 4
a 80 92 12 4
6 b _ 380 88 3
a 72 96 24 28
7 b 72 68 - 4
a 88 100 12
3 b 38 96 8 *
a 34 100 16 1
9 b 34 88 4 2
e 80 96 16
19 Yoy 80 96 16
a 76 100 o4 46
11 L) 76 56 -20
a 26 100 4
12 b 96 92 - il .
a 84 2 §
3 5 84 35 A .
a 84
14 b 84 = ‘e !

cg%tinued on next page
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TABLE CITII. (Continued) COMPARISON GF GAINS LIADE CN
FINAL, A, P, TEST BY PAIRED EIGHTH GRADE PUTILS
Difference in
Qct. far., favor of
Pair no. Pupil Test Test Gains Experi- Control
mwental group
group
a o2 96 4 4
15 b 92 92 ¢}
a a6 100 4
16 b 96 100 4
a 88 100 12 8
17 b 38 92 4
a 88 100 12 38
13 b 38 92 4
a 30 100 20 16
19 b 380 84 4
_ a 68 92 24 24
20 b 63 68 0
a g2 100 8
21 b 92 100 8
a 33 g2 4
22 b 83 92 4
a 38 100 12 12
23 b 38 88 J
a 06 96 Q 4
24 b 96 92 =4
a 388 96 3 12
25 b 38 92 =4
a g2 Q2 o} 3
26 b o2 84 ~8
a 26 100 4 4
27 b 96 96 0
a 84 100 16
23 b 34 92 3
o continued on next page
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TABLE CIII. (Continued) COMPARISUN OF GAINS wADE ON
FINAL A, P, TEST BY PAIRED EIGHTH GRADE PUPI’.S .
' |
Difference in
Oet. ar., favor of
Pair no. Pupil Test Test Gains Experi- Control
mental group
group
a 34 38 4
29 b 84 96 12 3
a 96 100 4 16
34 b 96 B84 -12
a 92 100 8 4
31 b 92 96 ~
a 92 96 4
32 b 92 26 4
96 100 L o
33 b 96 96 0
a 72 100 28 28
34 b 72 T2 0
a 96 100 4 8
35 b 96 o2 -4
a 33 100 12 16
36 b 30 B84 - 4
a 96 100 4 12
37 b 96 88 -8
a 33 92 & 8
38 b 88 84 -4
a 96 1.0 4 12
39 b 96 88 - 8
a 72 96 24 8
49 b 72 38 16
a 34 96 12
41 b 34 96 12
a 8u 30 0
42 b 80 80 Q
o continued on next page




TABLE (CIII.

(Continued)

COHMPARISON OF GAINS LIADE ON
FINAL, A, P. TEST BY PAIRED EIGHTH GRADE PUPILS

Difference in

Oct. Mar, favor of
Pair no. Puonil Test Test Gains Experi- Control
mental group
group
a a6 100 4 3
43 b 96 92 - 4
a 96 100 4
44 b 9 100 4
a 38 100 12 12
45 b 88 38 0
a 92 100 3 29
46 b- 92 80 -12
a 80 96 16 16
47 b 30 80 0
, a 3 96 16 16
43 b 38U 80 Q
a 96 100 =
49 b g6 109 4
a 38 100 12 16
50 b 33 84 - 4
a 96 100 4 16
51 b 06 84 oL
a 76 34 8 12
52 b 76 72 -4
a 92 109 8 8
53 b o2 92 Q
a a2 100 3 4
54 b 92 96 4
a 84 96 12
55 b 34 96 12
a 88 96 38 3
56 b 33 83 vl

continued on next page
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TABLE CIII. (Continued)

Oct. Mar.

COMPARISON OF GAINS MADE ON FINAL
A. P, TEST BY PAIRED EIGHTH GRADE PUPILS

Difference in
favor of

Pair no. Pupil Test Test Gains Experi- Control
mental group
group

a 92 92 J
1 4 b 92 92 o

%) 84 88 4 36
58 b 84 52 -32

a 96 100 4 28
59 b 96 72 -24

a o2 92 J 4
60 b 92 88 -4

a 96 100 4
61 b 96 10C 4

a 68 92 24 49
62 b 68 52 -16

a 34 100 16 8
63 b 34 92 8

Mean gains

Experimental group - 9,27

Control group

¢508
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TABLE CIV. COMPARISON OF GAINS LADE ON FINAL S. P. TEST
BY PAIRED EIGHTH GRADE FPUPILS
Difference in
Oct. Mar, favor of
Pair no. Pupil Test Test Gains Experi~- Control
mental group
group
a g2 190 8 4
1 b o2 96 4
a 3 100 20 16
2 b 3w 84 4
a g2 109 8 12
5 b a2z 38 - 4
8 92 96 4
4 b 92 96 4
a 33 96 8 3
5 b 38 38 o]
a 96 100 4 v
6 b 96 30 -16
a 33 190 12
7 b 88 109 12
a 33 100 12 4
3 b 33 96 3
a 92 100 3 n
9 b 92 96 4
a 92 120 3
10 b a2 100 3
a 96 96 0 4
11 b 96 92 - 4
|
a 38 100 12 8 i
12 b 33 92 4
a G4 96 12 8
1D b 34 88 4
a 02 100 8 28
14 b g2 72 -2J
continued on next page
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TABLE CIv. (Continued) COMPARISON OF GAINS LADE UN
FINAL S. P. TEST BY PAIRED EIGHTH GRADE PUFILS
Difference in [
Oct. lMar, favor of
Pair no. Pupil Test Test Gains Experi- Control
mental  group
group
a 92 96 4 8 [
15 b 92 33 -4
a 96 100 4 3
16 b 96 92 -
a 92 92 Q 4
T b 92 38 - 4
[
a 33 100 12 12 ;
18 b 33 38 0 |
a a9 100 3 8
19 b Q2 Q2 o
a Q2 100 3 20
20 b 92 30 -12
a Q2 o2 Q
21 b 92 190 8 3
a o6 100 4
22 b 96 100 4
a 96 100 4 4
23 b g6 96 Q
a g2 100 3 3
24 b a2 92 0
25 b 96 100 4 A4
a 26 96 Q0 16
26 b 06 80 -16
a 92 100 8 8
27 b g2 g2 o
a Gv 100 29 3 |
28 b 30 92 12 |
continued on next page |
i
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TABLE CIV. (Continued) COMPARISON OF GAINS IADE ON
FINAL 8. P. TEST RY PAIRED EIGHTH GRADE PUPILS
Difference in
Qct. Mar. favor of
Pain no. Pupil Test Test Gains Experi- Control
3 mental group
group
8 g2 100 3
29 b 92 100 3
) a 96 92 - 4
P b c6 96 0 4
a 26 96 Q 8
o1 b o6 88 -8
a 96 96 0
32 b 56 190 4 4
a 26 100 4 4
33 b 26 96 Q
a 96 100 4 4
L b g 96 0
a 96 96 9
b 4 b 26 26 J
a 96 100 4 3
36 b g6 92 - 4
a 96 100 4
7 b 06 100 4
a 83 100 12
33 b 83 100 12
a 33 100 12 3
79 b 88 92 4
a 96 100 4 4
40 b 96 96 0
a 88 96 8 16
41 b 33 8. - 8
a 26 100 4 12
42 b o6 88 = B
continued on next page
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TABILE CIV, ({Continued) COMPARISON UF GAINS MADE CN
FINAL S, P. TEST BY PAIRED EIGHTH GRADE PUPILS
Difference in
Oct. liar. favor of
Pair no. Pupil Test Test Geins Experi- Control
mental group
group
a g2 96 4
43 b 92 96 4
a T2 92 20 3
4y b 72 84 12
a o2 96 4
45 b o2 96 4
a 26 96 Q 4
46 b 96 92 w &
a a2 102 3 4
47 b 92 96 4
' a 96 100 4 4
48 b 96 96 J
a 38 96 3 16
4g b 38 80 a8
a o2 100 3
50 b o2 100 3
a 33 96 8
51 b 33 96 8
a o2 100 8 4
52 b az 96 4
a 383 190 12
53 b 38 100 12
8, 76 100 o4 4
54 b 76 96 o
a o2 100 8
85 b o] 100 8
a c6 Q6 9] 12
56 b 96 34 -12

continued on next page
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TABLE CIV. (Continued) COMPARISON CF GAINS KADE ON
FINAL S, P, TEST BY PAIRED EIGHTH GRADE PUPILS

Difference in

Oct. lar, favor of
FPair no. Pupil Test Test Gains Experi- Control
mental group
group
a 38 190 12 12
S0 b 38 88 o
a o6 190 4 8
58 b 96 92 -4
a 76 100 24 3
59 b 76 92 16
a 34 100 16 4
60 b 34 96 12
a 38 100 12 12
61 b 8 88 0

Mean gains

Experimental group - 7.902
Control group - 1.36




210

TABLE ¢v. COMPARISON OF GAINS MADE ON FINAL M. P. TEST
BY PAIRED EIGHTH GRADE PUPILS
Difference in
Oct. liar. favor of
Pair no. Pupil Test Test Geains Experi- Control
ment al group
group
a 02 96 4 12
1 b 92 84 -8
a g2 100 8 3
2 b 92 92 0
a 84 96 12 16
i) b 84 80 - 4
a 30 92 12 8
A b 30 84 4
a 34 100 16 12
S b 34 88 4
a 84 76 -8
6 b 84 34 Q 3
a 84 92 12 8
T b 30 34 4
a 38 100 12 12
3 b 88 88 Q
a 02 96 4 38
9 b o2 33 - 4
a 38 92 4 4
10 b 38 38 Q
a 38 100 12 28
11 b 338 T2 - 16
a 38 96 8
12 b 85 96 3
a 380 100 20 12
13 b 80 38 8
a 92 100 3 16
14 b a2 34 - 8

continued on next page
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TABLE CV. (Continued) COMPARISON OF GAINS L.ADE ON
FINAL ¥, P, TEST BY PAIRED EIGHTH GRADE PUFRIILS
Difference in
Oct. Mar, favor of
Pair no. Pyupil Test Test Gains Experi- Control
mental group
group
a 34 92 3
15 b 34 100 16 8
a 72 96 24 20
16 b 72 76 4
17 b 76 76 v
a 34 120 16 29
18 b 34 89 - 4
a 34 96 12 8
19 b 34 38 4
a 34 199 16 20
20 b 84 30 - 4
a 72 96 24 20
21 b 72 76 4
a 68 84 16
22 b 63 84 16
a 76 92 16 3
23 b 76 84 3
a 84 33 4 L
24 b 34 84 v
a 34 100 16 12
25 b 84 33 4 |
a 30 96 16 16 I
26 b 30 30 Q ]
a 84 92 8 4 |
27 b 84 838 4 |
a 38 84 - 4
28 b 33 92 4 8

continued on next page
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FINAL M.

(Continued)

COMFARIBON OF GAINS MADE ON
P, TEST BY PAIRED EIGHTH GRADE PUFILS

Difference in

Oct. Mar. Tavor of
Pair no. Pupil Test Test Géelns Experi- Control
mental group
group
a 39 100 20 12
29 b 39 88 38
a 92 92 Q 4
o b g2 38 -4
a 84 100 16 4Q
31 b 34 60 -24
a 84 96 12 4
32 b 34 92 3
a 96 100 4 36
33 b 06 64 -32
a 72 96 24 12
34 b T2 34 12
a 84 92 8 16
zZ5 b 84 76 -3
a 34 26 12 16
36 b 34 39 - 4
. a g2 30 -12 4
ST b g2 76 16
_ a 33 100 12 29
33 b 33 30 w5
39 b 68 56 -12
a 76 88 12 4
40 b 76 34 3
a 64 96 32 o4
41 b 64 72 8
a 76 30 4
42 b 76 84 8 4
continued on next page
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TABLE (V. (Continued) COMPARISON OF GAINS LADE ON
FINAL M, P, TEST BY PAIRED EIGHTH GRADE PUFII.S
Difference in
Oct. Mar, favor of
Pair no. Pupil Test Test Gains Experi- Control
mental group
group
& g2 100 8 16
43 b 92 84 -8 l
a 34 96 12 8
44 b 84 38 "4
a 76 383 12
45 b 76 92 16 4
a o4 100 16 3
46 b 84 92 8
a g2 96 4 3
&7 b 92 33 -4
_ a 76 100 2l 8
43 b 76 92 16
a o2 83 - 4 12
49 b Q2 76 -« 16
a 76 84 8
50 b 76 34 8
a 92 100 3
51 b g2 30 -12 29
a 76 - 24 16
52 b 76 34 3
a 8 B84 0 3
53 b 34 76 - B
a 92 96 4 3
54 b 02 38 - 4
a T2 o2 20 4 -
55 b T2 838 16
a 46 96 3
56 b 96 96 Q
== continued on next page
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TABILE CV. (Continued) COMPARISON OF GAINS MADE ON
FINAL M. P. TEST BY PAIRED EIGHTH GRADE PUPILS

—— e ————
e E————————— e ——

Difference in

Oct, liar. favor of
Pair no. Pupil Test Test Galns Experi- Control
mental group
group
a 72 96 24 3
57 b 72 83 16
a 38 96 3 20
53 b 33 76 e
a g2 100 8 = ‘
59 b 92 96 C 4
a g6 100 4 [
690 b 96 190 4
a 80 92 12
61 b 34 96 16 4
a 39 96 16 20
62 b 318} 76 -
a 39 109 20 29
63 b 30 39 3
a 26 92 - 4 4
64 b 96 83 - 8
a 92 100 8 4
65 b 9 96 4
a a6 92 - 4
66 b 96 92 o o
a 84 92 8 3
67 b 384 34 Q

Mean gains

Experimental group - 10.81
Control group - A2
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| TABLE  ovI.

COMPARISON OF MEAN GAINS OBTAINED ON FINAL
TESTS BY PAIRED PUPILS

A. P, Test

Dif., in favor of
Experimental Control Difference Experi~ Control

Grade No.Pairs group group mental group
group
Iv 2% 1113 4,35 6.78 X
VI 10 8.42 2,32 6.10 X
S. P, Test
v 28 30,71 AT.43 13.28 X
VI 5 3,20 107 2.13 X
VIII 61 7.02 1.36 5.66 X
M. P..Test
VI 28 9.72 .29 343 X
VIII 67 10.81 A2 10.39 X




favor of the experimental group, The number of pairs in each !
|grade for each test appears at the left in the Table, ;
The statistical significance of the difference in mean gains
for each group of palrs for each grade and process was ascertain-

ed by using the Holzinger formula,

In the case of the fourth grade on the A, P, Test the differ-
ence in mean gains between the pairs was 11.13(experimental) - |

4,35(control) or 6,78, which is four times its P.E.(1l.54), and

'therefore statistically significant.

|
On the fourth grade S, P, Test the difference in mean gains

;between the pairs was 30,71l(experimental) - 17,43(control) or
|15.28 which is twice its P.E.(4.89) and therefore not significant
i On the sixth grade A. P. Test the difference in mean gains
:between the pairs was 8,42(experimental) - 2,32(control) or 6,10,

‘which is four times its P,E.(1.37), and therefore significant,

|
Il

On the sixth grade S, P, Test the difference in mean gains
‘between the pairs was 3.20(experimental) - 1,07(control) or 2,13,

which is almost the same as its P,E,(2,15), and therefore not

Isignificant.
! On the sixth grade M. P, Test the difference in mean gains
|

‘between the pairs was 9,.,72(experimental) - 6,29(control) or 3,43,

On the eighth grade A, P, Test the difference in mean gains

Lwhich is 1,9 times its P,E.(1.8.), and therefore not significant,
|

'between the pairs was 9,.27(experimental) - -0,51(control) or 9.78,

| 1l Karl J, Holzinger, Statistical Methods for Students in
|Education, p. 235,




I On the eighth grade S, P. Test the difference in mean gains

| which is six times its P,K.(.89) and therefore significant,
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which is ten times its P,E.(.95), and therefore highly signifi-
i

|

cant,.

between the pairs was 7.02(experimental) - 1,36(control) or 5.66?

On the eighth grade M. P, Test the difference in mean gains
between the pairs was 10.Bl(éxperimental)~ .42(control) or 10.39#
|which is eight times its P.E.(1,07), and therefore statistically
| significant,

In five out of eight cases the difference in the mean gains |

@was significant, In twc of the instances where the difference in

sixth grade. This lack of significance has been partially

‘mean gains was not significant, the pairs involved were in the

|accounted for in the first section of this chapter. The other
instance where the difference 1n mean gains was not significant

was on the fourth grade S, P, Test. Here the obtained difference

'in means was exceptionally large., However, in this case not only

g |
'was there a very small number of pairs, but a very wide spread |

‘of gains and losses, which made for a very large standard .

|deviation, and therefore a large probable error, for "the relia- |

bility of an obtained difference is dependent only upon its
standard error, and is independent of the magnitude of the
obtained difference or of the ration between the difference and

. 1 =
'its standard error." |

1, E, F, Linquist, A First Course in Statistics, p. 122,
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CHAPTER VIII
SUMMARY AND CONCLUSIONS
Summary

In October the Wilson A. P., 8. P., and M. P, Tests were

administered in all the sixth and eighth grades in the Newport

| public schools, and the A, P. and S, P. Tests in all of the

fourth grades. A total of 1026 children was tested. The tests
were adminlisterd by the classroom teachers and scored by the
writer.,

In five eighth grades, eleven sixth grades, and ten fourth
grades the teachers were asked to glve corrective work based on
pupil needs as revealed by these tests. In one eighth grade
and in one fourth grade the writer did similar corrective work
three fifteen-minute periods per week.

In the remaining five eighth grades, one sixth grade, and one
fourth grade the teachers were not shown the corrected tests,
nor asked to do any special corrective work.

In March the same Wilson Tests were administered to the same
children. The results of the March tests were compared with the
regults of the October tests in the following manner:

1. Bach grade with its own previous record,

2. The entire fourth grade, the entlire sixth grade,

| and the entire eighth grade with the similar previous records.

3. The gains made by the experimental and control

groups considered as wholes.

l
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| 4., The gains made by the paired pupils of the

| experimental and control groups.
Conclusions

The conclusions arising from this study seem to the writer to
be as follows: |
| 1. There 18 an appalling need for corrective work in
the fundamental processes of arithmetle beginning as early as
| the fourth grade and extending through the eighth.
2. Pupils respond to corrective procedures.
3. The gains resulting from corrective procedures may
‘be expected to be significant.
4, Many eighth grade teachers apparently feel no

|
|
|
|

obligation to do any corrective work in the arithmetic fundamen-

|tals. Few sixth grade teachers seem to feel any such obligation.

iMost fourth grade teachers seem to take it for granted that

|
lcorrective procedures are s part of their routine class work,

r 5. The amount of time necessary to devote to corrective
‘procedures varies inversely with the age of the pupil.

6. In the limited amount of time available to class
”room teachers it is possible to do effective corrective work.

7. Judging from the differences found in the results
of the control and experimental groups, classes who deliberately
ﬁtake time for corrective procedures make greater gains in the
Earithmetic fundamentals than those who do not practice such

|
|procedures. Such gains are usually statistically significant.
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THE WILSON INVENTORY AND DIAGNOSTIC TESTS Score

IN ARITHMETIC .
Time

Test A P Addition Process Step Difficulties
(Form 2. Cooperation of Edward Soles, Gertrude Hanley, and Dorothy Yarbrough)

Name Age Grade Building City

.‘I‘o the Pupil: Add throughout this test.
- If you hesitate, place a check (V ).

If you count, double check (V).

Note time when you start t when you stop

Directions for Scoring:
Each set counts for four points. The total score is 100.
All parts of (a) must be correct to merit the five points.

(a) (b) (c) (d)
4 2 2
3 6 5
2 4 6
6 8 7 3 9 4 8 5 7 9 6 2 0
B 98 S5 8 4 B8 £ B O B ad . 3
(e) 5 (£) (8) (h) (1) (J) (k)
0
7 13
1 10 21 31 50 133 2 0
0 33 3 2 12 Y 5 4 8
5 5 6 23 2 1 4 0 2 0 131
B 10 13 18 79 1 300 4 00
(1) (m) (n) (o) (p) (a) (r)
7 8 7 6 6 0
6 4 9 8 7 8
35 5 6 14 367 9 v 7 3 8 4
4753 S8 Y 2 9 2 98 9 4 6 55
4 6 8 394 7 6 8 198 7 8 7 4 8 5
(s) (t) (u) (v) (w) (x) (y)
$7 6.4 5
$5 6.5 4 '8 1.8 7
7 8 $1.2 0 $3.7 9 4 9,5 3 $ .17 5 8.4 6 $ .55
9 6 .5 4 8.9 4 4 4,8 6 5.3 7 5 6.5 8 5.3 9
8 6.6 5 3.4 8 6 4.0 2 SeB 7 4 6.7 9 4,8 7
70 9.5 0 .8 6 8 1,3 2 6.7 5 & Tk 9 2.0 9
4 6 el 3.9 5 4 4,0 5 4.8 6 8 8.0 0 9.7 5

Copyright, 1938 by Guy M. Wilson. All rights reserved.



THE WILSON INVENTORY AND DIAGNOSTIC TESTS
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Test S P Subtraction Process Step Difficulties
Name Age Grade Building City
.the Pupil: Subtract in this test.
If you hesitate, place a check (v).
If you count, double check (V).
Note time when you start when you stop
(a) (b)
8 7 9 5 8 7 9 7 6 9 10 14 17 1¢ 13 15 12 11 13
7 0 3 0 5 4 6 4 0 8 6 65 8 4 5 71T 3 2 7
(¢) (d)
67 837 37 864 58 98 425 84 736 92 1322 1133
51 426 22 632 31 58 325 34 336 62 9 97 7 6 6
(e) (£) () (h) (1) (3) (x)
11889 75 5 8 4 282 7 S 6 003 4 5 4 4 829
4 5 3 3 0069 120 23 6 1400 9 16 5 7
(1) (m) (n) (o) (p) (q) (r)
9261 53 41 1400 4700 7849 150098 1491
4 7 80 2186 125 4 1432 1991 8 02 0 8 4 3
(s) (t) (u) (v) (w) (x) (y)
: 1302 1276 $5.0 0 %5 5.4 0| $8.1 0 | 92 5.1 0 $1 4.0 0
8 0 4 8 97 ls5 1 4 2.2 5 5.9 8 1l 7.0 5 9.9 8
The score is the number right times 4. Score
Time

Copyright, 1236 by Guy M. Wilson All rights reserved
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Test M P Multiplication Process Step Difficulties
Name Age Grade Building City
To the Pupil: In this test, multiply.
. If you hesitate, place a check (/).
If you count or say the tables, double check (V).
Note time when you start when you finish
(a) (v) (e) (a)

8 7 4 2 6 7 S 2 8 6 & 3,6 5 501 4
6 5 8 7 4 5 35 3 a4 7| & 5 503
(e) (£) (g) (h)

6 4 7 4 1 3 9 o0 8 1 $ T7e4 0 $5.9 0 &7 0 0.95
o0 5 8 4 1 4 2 3 9 8 6 10 4
(1) (3) (k) (1) (m) (n)

¥ & 362 93 9 2 93 w73 0
17 2 1 4 7 5 6 8 9 2 9
(o) (p) (q) (r) (s) (t)
8 9 6 6 93 4 4 5 15 4 7081 $6 8 O«
8 3 6 00 3 08 270 509 120
(u) (v) (w) (x) (¥)
‘915 506 8302 1784 842
5 0 4 159 8 05 3 6 7 21 00
The score is the number right times 4. Score
Time

Copyright, 1936, by Guy M, Wilson All rights reserved
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A COPY OF THE QUESTIONNAIRE SENT TO THE TEACHERS
OF THE EXPERIMENTAL GROUP

Dear Miss ’

It will be very much appreciated if you
will fil1l out the following concerning your work in connection
with the remedial measures you are using in the arithmetic
fundamentals,

Please place a check (/) on the line
below the word or phrase which Iindicates the extent to which
you have used, or are using, a given method.

1. Self-diagnosisg of their own faulty habits by pupils working

aloud at the blackboard. Remedial questioning by the teacheﬂ

to correct faults indicated in such self-analysis.

Very much Considerable Some Very little None

2. Discussion with each pupil of the most common errors that he

made in each process,

Very much  Considerable Some Very little  None

3. Cooperative class work at the blackboard. One child works
while others observe and check, or all pupils work and
exchange observations and checking. The teacher present as
a gulde.

Very much Considerable Some Very little None

4. Teaching of, and insistence upon, checking, as an aid to
accuracy .

Very much Considerable Some Very little None

5. Special daily drill exercises to eliminate errors and estab- |

1ish correct facts or procegses.

Very much Considerable Some Very little None

6. Careiful and detailed explanation of difficult processes in aq

effort to have children rationalize techniques as far as

possible.
Very much Conslderable Some Very little None

14, Note pupils' answers in regular work or in tests and make

inference as to why such results were secured.

Very much  Considerable Some Very little None




7.

10.

11,

12'

15

14.

The use of individual graphs that the pupil may see his
progress and strive to beat his own record.

Very much Considerable Some Very little  None

—— ——

Correction of common difficulties through general class
instruction followed by exercises to establish correct fact
or concept.

Very much Considerable Some Very little None

. Games or devices to stimulate interest.

Very much  Considersble Some © Very little  None

Incentive provided for correction of difficultles through a |

progress chart.

Very nmuch Considerable Some Very little None

Pupil's name and difficulties catalogued in a teacher's
class record of Individual difficulties for the teacher's
reference and s tudy.

Very much Considerable Some Very little None

A record of errors made kept by each child for individual
study.

Very much Considerable Some Very little None

Pupils having some difficulty come early in the morning or
devote some other "private" time to the correction of their
difficulties.

Very much Considerable Some Very little None

Note pupils' answers in regular work or in tests and make
Inference as to why such results were secured.

Very much Considerable Some Very little None

i
|

|




| -

36

'5-

16.

Have the pupils work orally and "think aloud" thus giving
significant facts about the pupils' methods of work.

Very much Conslderable Some Very little None

Have the pupil tell how he thought out a certain process,
after the answer has been obtained.

Very much  Considerable Some Very little None




