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The Bureau of Extension of the University

of North Carolina

The University of North Carolina through its Bureau of Extension

offers to the people of the State:

I. General Information:

Concerning books, readings, essays, study outlines, and subjects

of general interest. Literature will be loaned from the

Library upon the payment of transportation charges each way.

II. Instruction by Lectures:

Lectures of a popular or a technical nature and addresses for com-

mencement or other special occasions will be furnished any

community which will pay the traveling expenses of the

lecturer.

III. Correspondence Courses:

For teachers in Algebra, Arithmetic, Civics, Drawing, Eco-

nomics, Education, Engineering, English, European History,

French, Geology, German, Greek, Latin, North Carolina His-

tory, Rural Economics, Solid Geometry, and United States

History.

IV. Guidance in Debate and Declamation :

Through the High School Debating Union, special bulletins and

handbooks, and material loaned from the Library.

V. County Economic and Social Surveys:

For use by counties in their effort to improve their economic

and social condition.

VI. Municipal and Legislative Reference Aids.

For use in studying and drafting municipal and State legislation.

VII. Educational Information and Assistance:

For teachers, principals, superintendents, school committees and

boards. The School of Education acts as a clearing house for

information concerning all phases of educational work and

conducts a teacher's bureau as an aid to communities and

schools in securing efficient teachers.

VIII. Information Concerning the War:
Making clear the aims, purposes, and ideals of America in the

war, for the use of newspapers, publicists, teachers, and the

general public.

For full information, address

THE BUREAU OF EXTENSION,
Chapel Hill, N. C.



Standard Educational Tests and Measurements as a Basis

for a Co-operative Research Plan

Introduction

This study has been made under the direction of L. A. Williams, Pro-

fessor of School Administration in the School of Education. All the

statistical work has been done by Mr. L. L. Lohr, Jr., Fellow in Educa-

tion. Dr. H. W. Chase, Professor of Psychology, has offered many
valuable suggestions and aided in assembling much of the material and

in helping to organize the plan of work.

The Occasion

At various times and in widely scattered sections of North Carolina

attempts have been made to use the standard tests and measurements

of classroom products in no very well coordinated or uniform sort of

way. A few superintendents have used some of the tests as an experi-

ment, a few others have used a number of the tests over a considerable

period of time with a very systematic and well-organized plan in mind.

A course given in the University Summer School for 1917 was also used

as an opportunity to arouse further interest in such work among the

schoolmen of the State.

As a result of correspondence with several superintendents and from

discussions which developed in the summer school course, it became

evident that while there is a rather considerable interest in the use of

standard tests and measurements, there is a feeling among schoolmen

in this State that because of the short terms, limited teaching equip-

ment, seven-grade elementary school, etc., the standard scores for these

tests are so much higher than what the North Carolina schools can

make, the use of such tests and measurements as a basis for inspection,

supervision or determination of teaching efficiency is not fair to the

teachers. The results obtainable here are in many cases below stand-

ard, not because of any fault of the teachers, but are because of condi-

tions entirely beyond their control. The teachers, therefore, feel that

it is unjust to measure their work by these standard scores, which they

feel, justly or not, are obtained under more favorable working con-

ditions.

Realizing the desirability of encouraging the use of some sort of

standards in the administration of school work and realizing, also, the
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force of the teachers' arguments, it seemed wise to try to determine

experimentally the justice of the claims by trying out a given set of

these tests in a number of systems of different sizes and from the

results thus obtained to try to secure a set of State scores as standards

by which the work of the teachers might be judged. A brief correspond-

ence with a few of the superintendents soon showed how easily possible

such a plan would be.

The Plan of Work

Accordingly, the following plan of work was outlined and submitted

to twenty-five superintendents of school systems ranging in size from

the largest in the State to systems with less than one hundred pupils.

Out of this number, fifteen systems agreed to carry on the work accord-

ing to the plan outlined below.

Tests were to be given in reading, language, spelling, and the funda-

mental processes in arithmetic. In reading, two sorts of tests were to

be used, one to determine rate of reading and another to determine

pupil-ability to understand what is read. For the former test the

School of Education was to make out a test of fourth-grade difficulty,

and for the latter the Kansas Silent Reading Tests were to be used.

For language, the Trabue Scale, Series B, was to be used, and for spell-

ing, lists of 50 words were to be selected from columns in the Ayres

Spelling Scale such that all grades taking the test should be able to

make some sort of a reasonable score. The four fundamental processes

in arithmetic were to be tested for speed and accuracy by means of the

Courtis Standard Arithmetic Tests, Series B.

Two series of tests were to be given, one in October and the other in

March following. The School of Education was to purchase all tests

in bulk and supply them to the schools at cost, together with directions

for giving and scoring the tests. The tests were all to be given at a

stated time according to directions, the papers marked by the teachers,

and all score sheets as well as the tests returned to the School of Edu-

cation, which would undertake to tabulate the results, work out the

median scores for the State, and publish the results in usable form for

the schoolmen.

The Method of Procedure

The tables and comments which are presented herewith are the

results of the first series of tests given in October, 1917. As fast as the

papers from any system were received, that system was given a number,

later changed to a letter, which was reported to the superintendent of

the system and to no one else. In this way no opportunity is offered

whereby any one system may use the published results to humiliate

any other system, or unduly and unjustly criticize others as compared

with itself.
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No claim whatsoever is made for scientific exactitude in these State

medians. They are only rough measures, and are to be recognized as

such. The effort was not so much to get precision as it was to arouse

interest in standard tests and measurements, and to secure their wider

use by making them reasonably usable. No corrected medians are

used, and only approximately accurate results can be expected. Then,

too, this is only a first study and a tentative publishing of results; the

final study for the year's work will probably be worked out with a

greater degree of accuracy.

On the other hand, it must not be concluded that the work has been

done in a careless and slipshod manner. On the contrary, all scores

have been carefully checked and every possible care taken to prevent

errors. The only point to be made is, that for the purpose of this study

the finer statistical points have not been worked out.

Only summaries of the results are given. All the preliminary tabu-

lations and score sheets are on file in the office of the department of

School Administration, and if time allows will later be used in further

studies.

Details of the Work

As the papers came in from each system the score sheets and the

tests as returned were checked. The results were tabulated in ascend-

ing order without regard to the names of the pupils, although the

superintendents had been advised to make their own tabulations for

each pupil in all tests for their own use. Copies of these tabulations

were sent at once to the respective systems for their own use. From
these tables there was derived a set of tables of medians in each grade,

subject by subject, presented herewith as Tables A 1, A 2, A 3, A 4, A 5.

Prom these same tables another set of medians in each subject, grade

by grade, was derived, presented herewith as Tables B 1, B 2, B 3, B 4,

B 5, B 6, B 7, B 8, B 9, B 10, B 11, B 12. A summary table also appears

as Table C, giving side by side the State Median and the Standard

Median for each subject in each grade.

The first set of tables gives a cross-section of the system by subjects

for each grade. The second set of tables gives a cross-section of the

systems by grades for each subject.. The summary table compares the

fifteen systems grade by grade and subject by subject with the standards

as determined throughout the United States.

In all cases, except in the tests on interpretative reading, the State

medians and the standards have been expressed to the nearest whole

number. This was done to save time and expense, as the present force

in the School of Education for such work is greatly limited.
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The Grade Tables

The first set of tables has been called, for convenience, the "Grade
Tables." The following symbols and meanings are used throughout

this set of tables.

Columns marked

I —Speed reading test.

II —Sense reading test.

III —Language test.

IV —Spelling test.

Va—Rate in addition.

Vb—Accuracy in addition.

Via—Rate in subtraction.

Vlb—Accuracy in subtraction.

Vila—Rate in multiplication.

Vllb—Accuracy in multiplication.

Villa—Rate in division.

VHIb—Accuracy in division.

S —Score.

X —Designates the school making the score.

N R —No report, test not given.

Table A 1 is included for the sa.ke of completeness. Few of the

schools tried to give any of these tests in the third grade, as this table

shows. As a result, there are not a sufficient number of scores to war-

rant the drawing of any conclusions.
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The fourth-grade medians for the State are high in speed reading and

in language work, a very little below standard in spelling, a great deal

below standard in sense (interpretative) reading and; in arithmetic as

concerns both speed and accuracy. The poor scores made in arithmetic

are particularly striking. Not one school reaches standard in rate for

addition, and only two reach standard for accuracy. In subtraction one

school reaches the standard rate, but not one reaches the standard for

accuracy. Not one school reaches standard rate or accuracy in multi-

plication or division. One is impressed, also, by the fact that while

twelve schools read above the standard rate, only two schools reach

the standard score in ability to interpret what is read.

It may be well here to call attention to the fact that when two or

more schools make the same score, the schools making such score are

placed in the order in which their designating letter appears in the

alphabet, e. g., schools C, P, M, and N in column III, etc. In this case

school B really ranks third instead of sixth. A similar situation

appears in column Va, and in later tables.
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In the medians for the fifth grade a condition similar to that in the

fourth grade appears. All the arithmetic scores are very low, speed

reading and language are above the standard. The fifth grade spelling

median is just about standard, and the median for ability to interpret

what is read is only a little below the standard median. The same
extreme difficulty in working arithmetic at a high rate or with any

very great degree of accuracy stands out in this grade as in the fourth.



Standard Educational Tests and Measurements

Vlllb

4 F^h r—t r~H r*H p*^ p-^

1 1

• 1 .

••

1

CO 00 GO OO t^ CO *-0 *-0 tJ^ ^4 CO 1

O
*-Q 00

Villa

H fh ™ i r™i 1 9 r*^ r*^

1 1

1 1

1 1

SO
ooooooooooooooo O O

00

Vllb

r 1 f^H p™^ F~< f ' ri 1 f™1 P™^ r™1

1 1

1 1

1 1

GO
n « ^iT-<T-HcM0500»ooooec*o

c** ir^ r*» ^±*> *fj «xj ttj
00

Vila

X FH ~ ' p™i r^n r-*t r™"\ » j

1 f

1 1

GO
ooooooooooooooo
ooooNioeewujioiooioioio* O OS

VIb

1 !

GO
<McOOOiCt^»OOOOOOt^-^iC<5
/>*T"\ ••>_ |--«_ prt ert rr—i crt fQ «^ »^ —44 —4J —uW» E^" ^*"» .4-^ UJ "^J ' VJ

'

O

>

M Q H l?SO<!fflQfeOWW|ilhhl
1 1

1 1

1 1

GO
OOOOOOOOOOOOOOO

(C
T—

t

>

X [ 1 F—1 f 1 ' 1 1 1 if ^1 ' 1 ' ' 1

1 1

1 1

GO
OOlOt^-^COt-lOTlHOOOOCOCOUS
I
--— l">»— rf™1 »^ 1 ^\ »«^. \r*\ %f*^ r*v^ r*i"*i Ovl

>

\^ p"^ r-i r"1 r™i 1 9 r^H ^1 >^ P™1 ~~

r 1

1 1

1 1

GO
OOOOOOOOOOOOOOO O O

to
<—

1

>
r H r 1 # 1 F—t N*' r '1 ' > 1 1 1

r 1

1 1

1 1

GO
OOCD-<*<C<5000t~«D«0005r~^eOTt<

»-y~v »-^_ »- i>«_ fQ cO CO lO"-AJ L#J u.^ IT^1 L^ >^p^ stw' *»w '

1

1—

t

1—

I

(—

1

1 1

1 1

GO
ooooooooooooooo
COCOC^(MC<)(MC<J(MC<)»-(»-i<-Ht-iOC»

O O
CM .-I

(—1
HH

< 1 r 1 » r 1 r 1 1 1 r 1 ' 1

1 t

1 1

GO
OOOOCOrHCD»C<MiO^COO'-ilOt^.
»«CO(MC<IC<li—Ct-Hi—lOOOOiOOt^O

<M 00

1-1 CO

X 1 1

> 1

t 1

GO
mcnos'OiMcO'-^Oooeoosr-fot^ot^vOCOCOfMOOOOOOOIr-lOTfC^C^ to

Rank

1— IT. to an OS O V— (M CO 1* 10
State

median

Standard

median.



Basis for Cooperative Kesearch Plan 13

The sixth-grade medians begin to approach more nearly to the

standard medians. However, the same general characteristics as noted

in the two previous tables are clearly evident in this grade. In no case

does the rate or accuracy median for the State in arithmetic approach

the standard median, and in speed of reading as well as in language

the State medians exceed the standard scores. The range of scores

and consequent average deviation in this grade for all tests is much
greater than in either of the other grades. It is particularly noticeable

that school C makes uniformly high scores in this grade as in all others,

and that schools L and E are almost as uniformly low in their scores.
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The State medians for the seventh grade approach more nearly the

standard scores, though the general characteristics as to relative stand-

ing in the different tests still prevail. It is worthy of note that the

seventh grade in school E makes several good scores in arithmetic—in

fact, exceeds the standard median for accuracy in the subtraction test.

General Comment on Grade Tables

As a whole, the work appears to improve through the grades. There

is still very great opportunity for improvement all along the line in the

subject of arithmetic. Too much emphasis would seem to be put on

getting pupils to read rapidly, and not enough emphasis is placed on

securing an understanding of what is read. There needs to be more
intensive work done in grades four and five to speed up all work, and
particularly the work in .arithmetic. Unless the seventh grades can

make a better showing than these results would indicate, the high

schools are amply justified in their complaint that the elementary

schools have not done sufficiently thorough work to prepare pupils to

take up and carry on the work in the high school.

In all the grades for all tables it must be remembered that the scores

as given are medians for the entire system in any given subject in any
particular grade. Of course, some pupils did much better than the

median score shows, and other pupils did worse. The median expresses

the central tendency of the system. Exactly what the range of scores

is for the several systems can be determined from the preliminary

tables on file in the office of the department of School Administration.

The Subject-Matter Tables

The following set of tables, designated B 1, B 2, etc., gives a cross-

section view of the scores in the different subjects grade by grade. In

these tables the following abbreviations are used:

S—Score.

D—Deviation from the State median.

X—Designates the system making the score.

N R—No report, test not given.

While the first set of tables may be used by superintendents and
supervisors to determine in part the quality of work done in any given
grade, these tables will enable them to locate more exactly in which
subjects their system or any part of it is weakest.
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Table Bl

—

Speed Reading

Rank

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

S D X S D X S D X S D X S D X

1

2

3

4

5

6

88

88

72

61

1 QA+84

o

—16
—27

XT
i\.

A
D
B
H

ill

158

156

152

144

144

143

140

138

132

127

117

96

69

56

+18
+16
+ 12

+ 4

+4
+3

—2
—8
—13
—23
—44
—71
—84

XV

C
j

B
G
N
I

D

F
M
A
H
E
L

228

193

188

182

179

166

162

158

151

145

138

124

105

82

1 101+ ldl

+66
+31

J
KJ±

+26
+20
+17
+4

—4
—11
—17
—24
—38
—57
—80

/~i
tjr

J

I

N
o
A
B
F
K
D
C
M
H
E
L

lib

259

239

235

222

203

201

200

188

183

179

157

143

127

120

+75
+59
+39
+35
+22
+3
+1

—12
—17
—21
—43
—57
—73
—80

r

C
B
N
o
K
G
I

A
H
J

E
L
M
D

070

264

235

225

223

204

202

200

195

194

187

184

181

179

84

+78
+64
+35
+25
+23
+4
+2

o

—5
—6
—13
—16
—19
—21
—16

N
o
H
j

C
M
L
F
B
K
I

E
A
D

7

8

|9

10

11

12

13

14

15

State

median
Standard

median
Average

devi-

i ation .

88 140

110

162

130

200

160

200

185

25 22 35 36

The schools of the State are evidently strong in rate of reading.

This is a natural result to be expected from the type of reading recita-

tion usually conducted in the schools. The great emphasis is ordinarily

placed on oral reading and word drill, the mechanics of the reading

process. This sort of work is expected to secure skill in the use of

reading tools. It is a part of the work which has to be done in order

to secure the other type of ability on the part of the pupils. There is

danger that this phase of the teaching of reading will be carried to an

extreme and that one of the other phases, interpretation, will be neg-

lected. For this reason the second type of test in reading was given.
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Table B2—Sense Reading

17

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

Rank

S D X S D X S D X S D X S D X

1 4.0 +2.0
.0

B 12.8 +6.3

+4.0

+2.6
10 A

.U

+1.0

+ .3
1 • v

.0

C 19.0 +7.2 c 15.0 +3.8 c 29.3 +14.3 F
2 2.0 A 10.5 N 16.3 +4.5 G 13.0 +1.8 K 18.4 +3.4 N
3 2.0 .0 H 9.1 M 14.4 +2.6 N 12.8 +1.6 N 16.8 +1.8 C
4 O .0 G 1 1 nLo .u -1-1 9

+ .9

+ .4

+ .3

— .4

B 19 "XLit .0 i i i

+ .9

+ •4

+ .3

.0

A IK 9 1 1 o
-r-i .i A

5 7.5 J 12.7 J 12.1 B 16.2 +1.2

+1.1

+1.1

.0

L
6 6.8 12.2 M 11.6 H 16.1 B
7 . 6.5 B 12.1 I 11.5 G 16.1

8 6.5 .0 I 11.4 11.2 15.0 G
9 6.4 —.1 F 11.0 — .8 F 10.5 — .7 I 13.8 —1.2 K
10 4.9 — .6 D 9.2 —2.6 A 10.4 — .8 J 13.4 —1.6 J

11 4.2 —2.3 A 8.6 —3.2 D 10.3 — .9 F 11.8 —3.2 E
12 3.0 —3.5 H 7.1 —4.7 E 9.0 —2.2 M 9.2 —5.8 H
13 1.2 —5.3 E 5.6 —6.2 H 8.1 —3.1 D 9.1 —5.9 D
14 1.2 —5.3 L 2.5 —9.3 L 7.5 -3.7 E 8.1 —6.9 I

15 N.R. K N.R. K 6.7 —4.5 L N.R. M

State

median 2.0 6.5 11.8 11.2 15.0

Standard

median 5.0 9.4 13.4 13.8 16.5
1

i

Average

devi-

ation .7 2.4 3.2 1.7 3.5

The need for giving such a test as this in order to check up the sort

of reading instruction which is being given in the schools of the State

is clearly evident from the results shown in this table. While the

pupils are able to read with rapidity, as shown in the previous table,

they are deficient in their ability to interpret what they read. Not a

single one of the State medians is equal to the standard score, and in

the third and; fourth grades the scores are very far below what might
be reasonably expected. In view of the fact, which is common knowl-

edge, that such great stress has been laid in this State on the use of

phonics in the teaching of reading, and in view of the further fact that

the teachers have spent so much time in drill on this phase of the work
in reading, one cannot help but ask if this has had anything to do with

this poor showing. The best that can be done here, however, is to raise

the question and leave the answer to a later investigation. Certain it

is that these two tables would seem to indicate that the pupils in all

grades have been well taught the mechanics of reading, but that a very

decided weakness appears in their ability to understand what they read.
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It is further noticeable that this condition is not confined to any par-

ticular grade, but is a general condition throughout at least the four

upper grades.

Table B3

—

Language

Rank

Grade 3

D X

Grade 4

D X

Grade 5

D X

Grade 6

D X

Grade 7

D

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

+1 J

H
K

11

10

10

10

10

9

9

9

9

8

8

8

6

6

6

+2
+1
+1
4-1

+1

—

1

—

1

—1
—3
—3
—3

G
C
F
M
N
B
I

J

O
A
D
K
E
H
L

13.0

12.0

11.0

11.0

11.0

11.0

11.0

11.0

10.0

10.0

10.0

8.0

8.0

7.0

6.0

+2.0
+1.0

.0

.0

.0

.0

.0

.0

-1.0

-1.0

-1.0

-3.0

-3.0

^.0
—5.0

K
C
D
G
I

J

M
N
A
F
O
B
E
H
L

13.0

13.0

12.0

12.0

12.0

12.0

12.0

12.0

12.0

11.0

11.0

11.0

11.0

10.0

9.0

+1
+1

—

1

—

1

1

1

—2
—3

M
N
B
C
D
F
H
I

O
A
G
J

L
E
K

14.0

13.0

13.0

13.0

13.0

13.0

13.0

12.0

12.0

12.0

12.0

12.0

12.0

10.0

8.0

+2
+1
+1
+1
+1
+1
+1

-2

—4

State

median
Standard

median
Average

devi-

ation.. 1.2

11.0

10.0

1.4

12.0

11.0

12.0

12.0

.9

The results of the test in language, as shown in this table, would seem

to indicate that either the test was too easy for the pupils or else that

they are unusually well equipped in their ability to handle their mother

tongue. Of course there is the other possibility, common to all tests,

that the tests given do not measure language ability, or we are not

sure just what they do measure. Some of the superintendents seem to

think that this last possibility is the true representation of the situa-

tion in regard to this particular test. The individual papers show

that the pupils do have a very intelligent understanding of language

needs to express a given thought, and perhaps this is what language

ability is after all. Whatever the test measures, this table shows that

the ability of the pupils in this respect all through the grades is high

as measured by the standard scores: that is to say, that the schools of

the State stand well in this respect so fj£ as such a measure is any

just means of judging.
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Table B4

—

Spelling

Rank

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

S D X. S L) X S D X S D X S D X

1
* 90

86

82

78

77

76

74

72

72

70

67

66

52

52

N.R.

+17
+13
+9
+5
+4
+3
-4-1

—1
—1
—3
—6
—7
—21
—21

G
C
N
K
M
J

B
F
I

A
L
H
D
E

86

86

84

81

80

76

74

74

72

56

56

56

54

51

24

+ 12

+12
+10
+7
+6
+2

o

—2
—18
—18
—18
—20
—23
—50

B
K
G
C
N
I

j

M

D
E
H
A
F
L

88

86

84

83

80

78

77

76

76

70

69

67

64

56

44

+12
+10
+8
+7
+4
+2
4-1

—6
—7
—9
—12
—20
—32

I

F
N
J

K
C
M
G

B
H
A
D
L
E

92

92

90

88

87

86

85

84

84

83

74

68

62

56

34

+8
+8
+ 6

+4
+3
+2
4-1

—1
—10
—16
—22
—28
—50

B
M
N
C
G
K
To

H

I

A
F
D
L
E

2

3.

4

5

6..

7

8

9. „
10

11. _.

12

13..

14..

15

State

median
Standard

median

Average

devi-

ation

73

77-82

74

77-82

76

77-82

84

79-84

8 13 9 11

*This test was not given in any of the systems.

The spelling ability of the children in the systems as measured by the

test given is exceedingly good. It is noticeable that the ability to spell

seems to advance through the grades, which is a good sign. Apparently,

there is an opportunity for improvement in the work of the fourth

grade. The State median here is below the lowest point of the standard

score, which indicates that more drill needs to be put on spelling in

this grade.
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Table B5

—

Addition (Speed)

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

Rank

S D X S D S D S D -y
A. S D

1 4 +2 J 6 +2
+2
+2

i
*

+1

c 8.0 +3.0

+2.0
+2.0
4-1

41.0

+1.0
.0

C 8.0 +2.0
+1.0

+1.0
4-1

.0

c 9.0 +2.0

+2.0
+1.0
-1-1

.0

c
a 2 A 6

T
J 7.0 T

1 7.0 Vjr 9.0 M
3 2 H 6 M 7.0 M 7.0 I 8.0 I

4 5 B 6 G 7 N 8 N
5 T

1 6.0
T
J 6.0 r 7.0

*A
6 4 A 6.0 6.0 .0 H 7.0 .0 B
7 4 D 5.0 B 6.0 .0 J 7.0 .0 D
8 4 E 5.0 .0 K 6.0 .0 M 7.0 .0 F
9 4 H 5.0 .0 N 6.0 .0 O 7.0 .0 G
10 4 K 4.0 —1.0 A 5.0 —1.0 A 7.0 .0 J

11 4 L 4.0 —1.0 D 5.0 —1.0 B 7.0 .0 K
12 4 N 4.0 —1.0 F 5.0 —1.0 D 7.0 .0 O
13 4 4.0 —1.0 H 5.0 —1.0 K 6.0 —1.0 H
14 3 —1 F 4.0 —1.0 L 4.0 —2.0 E 4.0 —3.0 E
15 3 —1 G 3.0 —2.0 E 4.0 —2.0 L 4.0 —3.0 L

State

median 2 4 5.0 6.0 7.0

Standard

median 6 7 9.0 10.0 11.0

Average

devi-

ation , .7 .7 1.1 .9 .9
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Table B6

—

Addition (Accukacy)

Grade 3

Rank

D X

Grade 4

D

Grade 5

D X

Grade 6

D X

Grade 7

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

33 +33 J

A
H

67

64

60

57

56

50

50

45

40

33

33

33

29

20

+22
+19
+15
+12
+11
+5
+5

—5
—12
—12
—12
—16
—25
—45

C
I

K
M
J

G
L
N
O
D
F
H
E
B
A

67

65

63

60

56

50

50

50

43

40

40

33

33

25

20

+17
+15
+13
-l-io

+6

—7
—10
—10
—17
—17
—25
—30

M
I

C
K
J

B
N
O
D
F
G
E
H
L
A

78

75

67

67

63

57

55

54

50

50

50

50

33

33

25

+24
+21
+ 13

+ 13

+9
+3
+1

—4
—4

—21
—21
—29

C
I

F
M
N
H
K
J

A
D
G
O
E
L
B

71

71

67

67

65

65

63

60

59

57

56

56

45

43

43

State

median
Standard

median
Average

devi-

ation...

41

11

45

64

14

50

70

12

54

73

11

60

75

There is no doubt that the schools are not securing any very great

degree of ability among the pupils to add either with a reasonable

degree of speed or with anything like accuracy. The individual records

andi original papers show up this condition even more strikingly than

do these scores of median tendency. The pupils are neither "slow but

accurate," nor are they "rapid but inaccurate"—they are both slow and

grossly inaccurate. As this table indicates, this condition is not con-

fined to any one place in the systems, but is a difficulty running all

through the schools.
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Table B7

—

Subtraction (Speed)

Rank

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

S D X S D X S D X S D X S D X

1.

2__

3

4

3

2

2

+1 J

A
H

7

6

6

5

4

4

4

4

3

3

3

3

3

2

2

+3
+2
+2
+1

—1
—1
—1
—1
—1
—2
—2

c
J

M
N
G
K
L
O
B
D
E
F
I

A
H

9.0

8.0

7.0

7.0

6.0

6.0

6.0

6.0

6.0

5.0

5.0

4.0

4.0

3.0

3.0

+3.0
+2.0

+ 1.0

+1.0
.0

.0

.0

.0

.0

—1.0
—1.0
—2.0
—2.0
—3.0
—3.0

c
M
I

N
D
F
G
J

K
B

E
L
A
H

9.0

8.0

8.0

7.0

7.0

6.0

6.0

6.0

6.0

6.0

6.0

6.0

5.0

5.0

4.0

+3.0
+2.0

+2.0

+1.0

+1.0

.0

.0

.0

.0

.0

.0

.0

—1.0
—1.0
—2.0

c
I

N
M

A
B
D
F
G
H
K
E
J

L

10.0

10.0

10.0

9.0

9.0

9.0

8.0

8.0

8.0

8.0

7.0

7.0

7.0

6.0

5.0

+2.0
+2.0

+2.0

+1.0

+1.0
+1.0

.0

.0

.0

.0

—1.0
—1.0
—1.0
—2.0
—3.0

c
I

N
G

M
B
F
H
J

A
D
K
E
L

5

6

7

8

9

10

11

12.

13

14

15

State

median
Standard

median
Average

devi-

ation

2

6

4

7

6.0

9.0

6.0

10.0

8.0

12.0

.3 1.1 1.3 .8 1.1
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Table B8

—

Subtraction (Accuracy)

Rank

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

State

median
Standard

median
Average

devi-

ation

Grade 3

33

49

D

+33

11

J

A
H

Grade 4

78

67

60

50

44

43

40

39

33

33

33

29

13

39

80

D

+39
+28
+21
+11

+5
+4
+ 1

—6
—6
—6
—10
—26
—39
—39

16

C
K
M
N
G
J

I

F
B
D
O
L
E
H
A

Grade 5

83

67

67

60

50

44

44

40

40

40

40

33

25

44

83

D

+42
+39
+23
+23
+16
+6

—4
—4
—4
—4
—11
—19
—44

16

X

c
I

M
N
B
J

D
O
E
F
G
K
H
L
A

Grade 6

92

86

80

75

75

67

65

60

60

60

50

50

47

44

43

60

85

D

+32
+26
+26
+15
+15
+7
+5

—10
—10
—13
—16
—17

13

X

C
M
F
I

N
A
K
B
E
O
D
G
H
J

L

Grade 7

86

80

80

79

75

71

71

67

66

64

60

60

59

50

71

86

D

+17
+15
+9
+9
+8
+4

—4
—5
—7
—11
—11
—12
—21

X

E
J

M
N
G
I

A
O
H
C
F
B
D
K
L

All that has been said in regard to the two previous tables which are

concerned with addition can be said with equal truth about these tables

dealing with subtraction. The pupils are not accustomed to working

under the intensive effort which conies from the teacher who drills

with an impelling force. The pupils have not learned that in mathe-

matics "almost right is wrong." Rapid drill and the fixing of number
combinations with more accuracy is the one best remedy.
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Table B9

—

Multiplication (Speed)

Rank
Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

S D X S D X S D X S D X S D X

1 A 5

4

4

4

3

3

2

2

2

2

2

1

1

N.R.

+3
+2
+2
+2
+1
+1

—1
—1
—2

D
B
C
M
N

A
F
G
J

K
I

L
H
E

7.0

6.0

5.0

5.0

5.0

4.0

4.0

3.0

3.0

3.0

3.0

3.0

3.0

2.0

.0

+4.0
+3.0
+2.0
+2.0

+2.0

+1.0

+1.0
.0

.0

.0

.0

.0

.0

—1.0

M
G
I

N

B
D
A
C
F
J

K
L
E
H

8.0

8.0

7.0

6.0

6,0

6.0

6.0

5.0

5.0

5.0

5.0

5.0

5.0

5.0

4.0

+3.0
+2.5
+2.0
+1.0
+1.0

+1.0

+1.0
.0

.0

.0

.0

.0

.0

.0

—1.0

c
M
N
G
I

K

A
B
D
F
H
J

L
E

9.0

9.0

9.0

8.0

8.0

7.0

7.0

7.0

7.0

6.0

6.0

6.0

5.0

4.5

4.0

+2.0
+2.0
+2.0

+10
+1.0

.0

.0

.0

.0

—1.0
—1.0
—1.0
—2.0
—2.5

—3.0

c
G
K
M
N
B
H
J

A
F
I

D
E
L

2

3 t-
4

5

6

7

8

9

10

11

12...

13

14

15.

State

median
Standard

median
Average

devi-

1

2

6

3.0

8.0

5.0

9.0

7.0

10.0

1.1 1.1 .8 1.2

fThis test was not given in the other systems.
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Table BIO

—

Multiplication (Accuracy)

Rank

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

S D X S D X S D X S D X S D X

1

t-

A 60

50

40

40

40

33

u

N.R.

+60
+50
+40
+40
+40
+33

U

G
C
D
M
N
O
AA
B
F
H
I

J

K
L
E

67

63

63

60

50

40
A A
41)

38

33

33

33

25

25

+29
+25
+25
+22
+12
+2

—5
—5
-5
—13
—13
—38
—38

c
G
M
I

N
K
r\
\J

L
B
D
J

E
F
A
H

77

73

71

71

71

62

oy

50

50

45

40

40

40

33

25

+27
+23
+21
+21
+21
+12
+9

o

—5
—10
—10
—10
—17
—25

C
N
F
I

M
G
XT

A
O
D
H
J

L
B
E

80

75

73

73

71

71

65

64

62

53

50

50

42

33

+15
+10
+8
+8
+6
+6

1 A+4

—1
-3
—12
—15
—15
—23
—32

O
I

K
N
C
G
T
J

M
E
F
B
D
H
A
L

2. _

3

4

5

6

7

8

9

in

11

12

13

14

15

State

median
Standard

median
Average

devi-

ation

67

38

75

50

78

65

80

19 16 14 11

tThis test was not given in the other systems.

These two tables on multiplication speak for themselves and show
how much worse conditions get as the pupils advance through the

grades. Deviations from the standard scores are greater and the range

of the scores within the State is greater as the pupils advance through
the systems. Of course, it is evident that exactly the opposite condition

is the one to he desired.
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Table Bll—Division (Speed)

Rank

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

S D X S D X S D X S D X S D X

1 3

3

2

2

1

+1
+1

—1
—2
—2
—2
—2

c
I

N

L
F
H
M
A

5.0

4.0

4.0

4.0

3.0

3.0

3.0

3.0

2.0

2.0

1.0

1.0

1.0

.0

.0

+2.0
+1.0
+1.0

+1.0
.0

.0

.0

.0

—1.0
—1.0
—2.0
—2.0

M
C
I

N
B
G
J

D
F
A
K
L
E
H

6.0

6.0

6.0

6.0

5.0

4.0

4.0

4.0

4.0

4.0

4.0

3.0

3.0

3.0

2.0

+2.0

+2.0
+2.0
+2.0

+1.0
.0

.0

.0

.0

.0

.0

—1.0
—1.0
—1.0
—2.0

c
I

M
N
G
A
F
H
J

K

B
D
E
L

8.0

8.0

7.0

7.0

6.0

6.0

6.0

6.0

5.0

5.0

5.0

4.0

4.0

4.0

3.0

+2.0

+2.0

+1.0
+1.0

.0

.0

.0

.0

—1.0
—1.0
—1.0
—2.0
—2.0
—2.0
—3.0

C
N
G
M
B
I

K
O
D
E
J

A
H
F
L

2 t-
3

4

5

6

7

8

9

10

11

12

13 —2.0
—3.0
—3.0

14

15

State

median
Standard

median
Average

devi-

2

5

3.0

6.0

4.0

8.0

6.0

10.0

1.1 1.3 1.0 1.3

fThis test was not given in the other systems.
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Table B12

—

Division (Accuracy)

Rank

Grade 3 Grade 4 Grade 5 Grade 6 Grade 7

S D X S D X S D X S D X S D X

1 33

33

o
A

+33
+33

o

o

o

c
I

F
T TH
L
M
N
o

100

75

67

50

40

33

33

33

25

+67
+42
+34
+17
+7

o

—8
—33
—33
—33
—33
—33
—33

c
I

M
JN

G
B
J

L
D
A
E
F
H
K
L

89

83

82

75

71

67

55

50

50

50

40

40

36

25

+39
+33
+32

+21
+ 17

+5
o

—10
—10
—14
—25
—50

M
I

C
JN

G
F
K
A
D
O
E
J

H
B
L

88

86

81

80

80

80

79

75

75

75

69

65

50

50

33

+13
+11
+6
+5
+5
+5
+4

—6
—10
—25
—25
—42

N
I

C
T?r

K
M
G
B
J

O
D
E
A
H
L

2 +

3

4

5

6

7_

8

9.

10

11

12

13

14

15

State

median
Standard

median
Average

devi-

ation

57

33

77

50

87

75

90

8 25 19 10

fThis test was not given in any of the systems.

The results in division are no more satisfactory than those in the

other fundamental processes. Pupils are slow and inaccurate; there

are very great individual differences, more marked in the original

papers than are indicated by these scores. Division is a slow, painful

process, and when it is over the result is far from satisfactory.

General Comment on the Subject-Matter Tables

The scores show a marked ability of the pupils in the schools taking

these tests to read rapidly, i. e., to sound words. There is a decided

weakness in their ability to understand and interpret what they are

reading. They are able to use language with intelligence, and find

themselves able to visualize situations so as to express broken thoughts

in clear terms. The spelling ability of the pupils is high, in most cases

as high as can be expected. The greatest weakness of the schools, as

revealed by these tests, is in their ability, or lack of ability, to handle

the four fundamental operations in arithmetic with anything like a

reasonable degree of speed and accuracy. The causes of these weak-

nesses are not revealed by the tests, but a knowledge of some of the
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working conditions in the systems allowed a certain amount of specu-

lation. It is known that many of the systems represented here have
already begun to drill upon the work shown up here as weak, and it is

to be hoped that the spring series of tests will show a decided improve-

ment in respect to this ability to handle the fundamental processes in

arithmetic and in the ability to interpret what is read.

The Summary Table

In the summary table which follows, the same set of abbreviations is

used to designate the subjects tested as was used in the A-set of tables.

In addition to these abbreviations, N. C. is used to designate the State

median. U. S. is used to designate the standard median.

I —Speed reading test.

II —Sense reading test.

III —'Language test.

IV —Spelling test.

Va—Rate in addition.

Vb—Accuracy in addition.

Via—Rate in subtraction.

Vlb—Accuracy in subtraction.

Vila—Rate in multiplication.

Vllb—Accuracy in multiplication.

Villa—Rate in division.

VHIb—Accuracy in division.

Table C

—

Summary Table

I II III IV Va Vb

Rank

N.C. U.S. N.C. U.S. N.C. U.S. N.C. U.S. N.C. U.S. N.C. U.S.

Grade 3 88 2.0 5.0 6.0 6.0 2.0 6.0 41

Grade 4 140 110 6.5 9.4 9.0 8.0 73 77-82 4.0 7.0 45 64

162 130 11.8 13 4 11.0 10.0 74 77-82 5.0 9.0 50 70

Grade 6 200 160 11.2 13.8 12.0 11.0 76 77-82 6.0 10.0 54 73

Grade 7 200 185 15.0 16.5 12.0 12.0 84 79-84 7.0 11.0 60 75

Rank

Via Vlb Vila Vllb Villa VHIb

N.C. U.S. N.C. U.S. N.C. U.S. N.C. U.S. N.C. U.S. N.C. U.S.

Grade 3 2.0 6.0 49 0.0 1.0

Grade 4 4.0 7.0 39 80 2.0 6.0 67 2.0 5.0 57

Grade 5.. 6.0 9.0 44 83 3.0 8.0 38 75 3.0 6.0 33 77

Grade 6 6.0 10.0 60 85 5.0 9.0 50 78 4.0 8.0 50 87

Grade 7 8.0 12.0 71 86 7.0 10.0 65 80 6.0 10.0 75 90
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The table merely summarizes what has already been said in regard

to the results of the tests, and sets the State medians over against the

standard medians. If these results as shown herewith indicate the

general condition throughout the State, there is good reason for the

teachers to feel that it is not fair to measure their work by the standard

scores at present. There would seem to be ample justification for such

studies as this to go on for a time in order to stimulate the teachers

toward an effort to bring their classes up to a condition which will

make possible the use of the standard scores. For the present it may
be well enough for them to strive to have their classes reach the State

medians, but this must be only a temporary point of attainment. It is

conceivable that under the unfavorable working conditions in the State

it may not be possible for our schools to be brought up to the standard

scores. This cannot be asserted with any degree of certainty, however,

until it has been demonstrated over a considerable period that with

proper diagnosis of conditions within the schools made possible by

these tests it is impossible for the schools to raise the State medians.

It is the opinion of the writer that the results as shown in this first

series of tests are very creditable; but it is his further opinion that

under the stimulus of this report and similar reports to follow, it will

be perfectly possible for us to raise the standard of work in our ele-

mentary schools to a place somewhere near the standard in the nation

as a whole. The report of the spring tests will furnish a better basis

of judgment as to whether this opinion is justified or not.

A Final Word of Warning

Teachers will be liable, in the light of these results, to try to improve

the scores in their respective classes by putting an increased amount
of time on those subjects which show a poor score. It will be well for

them to consider not so much the amount of time devoted to this work
as to look to their methods of teaching the subjects in question. In-

efficient methods of teaching rather than insufficient time allowance

may be the cause of unsatisfactory results. Formal drill without inter-

ested attention may retard rather than stimulate the learning process.








