This manual, containing the course of study prescribed by the Board of
Education for the schools of Arizona, with accompanying suggestions, etc., is
now placed before the teachers of the Territory, to serve as a guide and to help
them in the arduous, perplexing labors incidental to the teacher's profession.
While it is not intended to be, like the laws of the 1VIedes and Persians, fixed
and inflexible in character, still it is believed that in the same proportion as
its directions and suggestions are carried out, in " letter and spirit," will the
work of the teacher be rendered easy and satisfactory, and the task of the
pupil pleasant and profitable; and, further, which is highly desirable, that the
educational work of the Territory will be harmonized and greatly enhanced in
value.
The time, in years, assigned foi the completion of the course of study is
based on the supposition that the school year consists of ten mouths, and that
the attendance of the pupil is regular. When the school year consists of less
than ten months, or the attendance of the pupil is irregular, the time for the
completion of the course must, at the discretion of the teacher, be proportionately extended. It is possible that the circumstances of some particular school
may require a slight deviation from the prescribed course. These cases
should be strictly exceptional, and, to be properly met, will require great discretion and sound judgment on the part of the teacher.
In preparing this course, it has not been the intention of the Board of
Education to restrain, in the least, the originality or inventive genius of the
teacher; on the contrary, let every teacher be constantly on the alert for new
and better forms of presentation and methods of illustration of every subject
and study. From the hearty co-operation of wide-awake, intelligent, progressive teachers in our educational work, can we alone hope to see the schools of
our Territory placed in the front rank as to the quality and quantity of work
done.

J.

C. FREMONT,
T. J. BUTLER,
M. FE SHERMAN,
Territorial Board of Education of Arizona.

COURSE OF STUDY
OF THE

PUBLIC SCHOOLS OF ARIZONA.
FIFTH GRADE-ONE YEAR AND A HALF OR THREE TERMS.
FIFTH GRADE—FIRST TERM.
Reading.—Teach the pupil to recognize words at sight from Appleton's
Charts, from word-cards, and words printed on the board by the teacher.
Spelling—Spell by sound first, afterwards by letter, all words learned by
sight in reading lessons.
Arithmetic.—Thorough knowledge of numbers from 1 to 10 developed
by the Grubs system, making all possible combinations; no result, or number
used, to exceed 10. Let the pupil handle the objects for himself as far as possible. Roman numerals to twenty.
Language.—Encourage the pupil to free expression of thought. To this
end, cultivate the perceptive faculties. Teach a child how to see and observe,
and there will be no trouble in inducing him to talk.
Writing.—Teach thoroughly, slanting straight line, right curve, and left
curve; give special attention to proper position of the hand and body.
Follow the suggestions given under head of writing.
Oral Instruction.—Colors, primary and secondary. Use color-charts,
color cards, flowers, pieces of ribbon, etc' . Encourage the children to furnish
specimens of color from any common articles found at home. Talks on politeness; allowing the children to talk about any instances of politeness they
have noticed in others.

FIFTH GRADE—SECOND TERM.
Reading.—Appleton's First Reader to Part Second, by Word and Phonic
Method. Require the pupil to read each lesson backward, fluently, as a test of
his knowledge of the words at sight, before attempting to read forward. Teach
the name and use of the period, interrogation point, and exclamation point.

63543

4

COURSE OF STUDY OF THE

Spelling.—All words contained in reading lessons, by sound, and by letter, orally. First five exercises in Webster's Elementary Speller to be used as
phonic drill.
Arithmetic.—Numbers from 10 to 20, by Grube system. Roman numer-

als to fifty.
Language.—Continue work of first term.
Geography.—Teach the principal points of the compass. The pupil
should be able to tell, without hesitation, what direction any object in his
school room is, from any other object.

Writing—Teach the thirteen short letters in the following order: i, u,
w, r, n, m, y b, o, a, e, c, s, and combine them into easy words.
,

Oral Instruction.—Teach the forms, square, round and triangular, so
that pupils may readily recognize and describe any object as possessing these
forms, or modfications of them.

Talks on politeness continued.
Drawing.—Krusi's Card Series, No. 1. Special attention to position of

the hand and pencil. Follow directions on printed slip which accompanies
cards.

FIFTH GRADE—THIRD TERM.
Reading. —Complete Appleton's First Reader, pursuing the same general
plan of instruction as in first and second term.
Spelling.—Teach all the words contained in reading lesson; to be spelled
orally, by sound and by letter, and in writing from dictation, on slate or paper.
Exercises 6, 7, 8, 9, and 10 in Webster's Elementary Speller to be used in
phonic drill.

Leigh's Phonetic Method recommended for use of teacher.
Arithmetic.—Continue Grube Method through twenty-five. Roman

Numerals to one hundred.
Language.—Train the pupil to answer all questions in complete sentences.
Carefully and persistently correct all common errors in speech, without giving
any reason for the correction.
Geography.—Lead the pupil gradually from the geography of his school
room, to that of his school yard, play-ground, and surrounding country.
Writing.—All the small letters, singly and in easy combinations. Special attention to spacing.
Oral Instruction.—Review both form and color in daily talks, about
something familiar in dress, furniture, food, animals, etc. Moral stories told
by the teacher and repeated by the children.
Drawing.—Srusi's Card Series, No. 2.
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FOURTH GRADE-ONE YEAR.
FOURTH GRADE—FIRST TERM.

Reading—Appleton's Second Reader to Lesson XXXVII. General plan
of the book to be followed. Daily drill in phonetic exercises for securing distinct articulation.
Spelling.— Spell from dictation, orally and in writing all words occurring
in reading lessons. Phonic drill, using exercises 11, 12, and 13, from Webster's Elementary Speller.
Arithmetic .— Appleton's Primary Arithmetic to Lesson LVI. (Fifty-six).

Language.—Let the pupil construct and write sentences about the most
common things, and develop thought by easy conversations with the children
about these things. Teach them to begin written sentences with a capital and
end them with a period or interrogation point as the sense may require. No
set definitions or rules to be learned. Daily criticism of oral and written sentences, as a class exercise. Stickney's Child's Book of Language to be introduced. Let one exercise serve as the basis of language lessons for one week.
With the book in the hands of the pupil lead the class to talk freely about the
picture. After the pupil knows something to write about the picture, and has been
taught how to write it correctly by daily efforts and corrections in class, let
Geography.—Oral lessons given by the teacher from Appleton's Elementary Geography, from Lesson I, on page 19, to Lesson XXXII', on page 45.
Writing.—Primary Model Copy-Book, No. 1.
Oral Instruction--Child's own body; names and uses of the different
parts. Main points of difference between these parts and the corresponding
parts of animals. Frequent talks on morals and manners. Cowdery's Moral
Lessons recommended for use by the teacher.

Drawing.—Krusi's Card Series, No. 3.
•

FOURTH GRADE--SECOND TERM.
Reading—Complete Appleton's Second Reader from Lesson XXXVIII on
page 68. • Names and uses of all the common marks of punctuation to be explained to the pupil. Follow the plan laid down in Reader.

Spelling.—Spell from dictation, Orally and in writing, all words contained
in reading lessons.
Exercises 14, 15 and 16 from Webster's Elementary Speller for Phonic
drill.
Arithmetic.—Appleton's Primary Arithmetic completed. The mental
exercises to be supplemented by additional examples given by the teacher
during the work of the first and second terms of this grade. Let concert and
individual drill be given, which shall secure rapidity and accuracy.

6

COURSE OF STUDY OF THE

Language.—Continue work of first term, using Stickney's Language
Book, No. 2.
Geography.—Review work of first term, and continue oral lessons in the
same manner to bottom of page 18.
Writing.—Primary Model Copy Book, No. 2.
Oral Instruction.—Care of the different parts of the body; cleanliness;
effects of tight clothing.
Morals and manners, continued.

Drawing.—Krusi's Synthetic Drawing Book, No. 1. Krusi's Manual for
Teachers' Use.

THIRD GRADE-ONE

YEAR—TWO TERMS.

THIRD GRADE—FIRST TERM.
Reading.—Appleton's Third Reader to Lesson XXXV1I. Follow instructions from the author to the teacher.
Spelling.—Webster's Elementary Speller from Lesson XVII on page 22,
to Lesson LIV on page 41. Also, all the words occurring in reading lessons.
Equal attention to oral and written spelling.
Arithmetic.--Appleton's Elementary Arithmetic to Article 126 on page
76. Appleton's Mental Arithmetic to Section 7 on page 20.
Language.—Teach the pupil to combine several short statements into ore
sentence, properly. Stickney's Language Book, No. 3, used according to the
plan in preceding grades.
Geography.—Appleton's Elementary Geography from Lesson I on page
19 to Lesson XXXIII on page 45.
Writing.—Primary Model Book, No. 3.
Oral Instruction.—Review Fourth Grade work, enlarging upon it to
suit the capacity of the pupils.

Drawing.—Krusi's Synthetic Drawing Book, No. 2.
THIRD GRADE—SECOND TERM.
Reading.—Complete Third Reader, beginning at Lesson XXXVII on
page 100.
Spelling.—All words in reading lessons. Also Webster's Elementary
Speller from Lesson LIV on page 41, to LXXIII on page 56.
Arithmetic.—Appleton's Elementary Arithmetic from Article 126 on
page 76, to Article 185 on page 108. Appleton's Mental Arithmetic from Section 7 on page 20, to Section 16 on page 38.
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Language.—Continue work of first term, using Stickney's Child's Book
of Language, No. 4.

Geography.—Appleton's Elementary Geography from Lesson XXXIII on
page 45, to Lesson LIX on page 69.
Writing. —Primary Model Book, No. 4.
Oral Instruction.—Make a specialty of moral lessons. Frequent talks
about honesty, truthfulness, trustworthiness, respect for the old, unselfishness, etc. Let the pupils look about among their associates for examples of
these virtues, and report them in the class.

Drawing.—Krusi's Synthetic Drawing Book, No. 3.

SECOND GRADE-ONE YEAR—Two TERMS.
SECOND GRADE—FIRST TERM.
Reading.—Appleton's Fourth Reader to Lesson XXVII on page 76.
Teach diacritical marks, using Webster's Dictionary as authority. Encourage
frequent reference to diction in the preparation of reading lessons.
Spelling.—Spelling from Reader and Webster's Elementary Speller, from
Lesson LXXIII on page 56, to Lesson LXXXIII on page 67.
Arithmetic.—Complete and review Appleton's Elementary Arithmetic,
beginning at Article 185 on page 108. Mental Arithmetic from Section 16 on
page 38, to Section 26 on page 56.
Language.—Quackenbos' Lessons in Our Language to Lesson XLI on
page 60. Letter-writing.

Geography.—Appleton's Elementary Geography, from Lesson Lix on
page 69, to the bottom of page 99.
Writing.—Primary Model Book, No. 5.
Drawing.—Krusi's Synthetic Drawing Book, No. 4.
History.—Quackenbos' Elementary History to Chapter XVI on page 49

SECOND GRADE—SECOND TERM.
Reading.—Appleton's Fourth Reader, from Lesson XXVII on page 76,
to Lesson LV on page 151.
Spelling.—From Reader and Spelling Book from Lesson LXXX1II on
page 67, to Lesson C on page 88.
Arithmetic.—Appleton's Practical Arithmetic to Chapter X. Mental
Arithmetic from Section 26 on page 38, to Section 39 on page 75.
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Language..—Quackenbos' Lessons in Our Language, from Lesson XLI
on page 60, to Lesson LXXI on page 122.
Geography.—Complete Appleton's Elementary Geography, beginning at
page 100.
Writing.—Primary Model Book, No. 6.
Drawing.—Krusi's Analytic Drawing Book, No. 5.
History.—From Chapter XVI on page 49, to Chapter XXXIII on page 99.

FIRST GRADE—Two YEARS AND A HALF—FIVE TERMS.
FIRST GRADE—FIRST TERM.
Reading.—Appleton's Fourth Reader, from Lesson LV on page 151, to
Lesson LXXIX on page 211.
Spelling.—From Reader and from Speller, from Lesson C on page 88, to
Lesson CXXXV on page 127.
Arithmetic.— Appleton's Practical, from Chapter X to Chapter XIII
Mental, from Section 39 to Section 56.
Language.—Complete Quackenbos' Lessons in Our Language, beginning at Lesson LXXI on page 122.
Geography.—Appleton's Higher Geography, to United States on page 28.
Writing.—Model Book, No. 1.
Drawing.—Krusi's Analytic Drawing Book, No. 6.
History.—Quackenbos' Elementary History, from Lesson XXXIII on
page 99, to Lesson XLIX on page 119.
Physiology.—Foster's Physiology, Science Primer Series to Section IV.
Philosophy.— Stewart's Physics, Science Primer Series to Section
XLVIII.

FIRST GRADE—SECOND TERM.
Reading.—Continue Fourth Reader from page 211, and review, Complete the book.
Spelling.—From Reader. Also Speller, from Lesson CXXXV ou page
127, to CI on page 159.
Arithmetic.—Continue Practical Arithmetic to Chapter XIX, and Mental
Arithmetic to Section 71.
Language. —Quackenbos' English Grammar to Lesson XXXI.
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Geography.—Appleton's Higher Geography, from United States on page
28, to Central and North Central States on page 52.
Writing.—Model Copy Book, No. 2.

Drawing.—Krusi's Analytic Drawing Book, No. 7.
History—Complete Elementary History, beginning on page 149.
Physiology.—Continue Foster's Physiology to Section VI.
Philosophy.— Continue Stewart's Physics to Review questions on

page 133.
FIRST GRADE—THIRD TERM.
Heading.—Appleton's Fifth Reader to Lesson XXXV on page 99. Follow the plan of the book as laid down.
Spelling.—Steady and thorough drill on the formation of derivative
words, and rules of spelling as given in Webster's Speller, beginning on page
159. Complete the book.
Arithmetic—Continue the Practical Arithmetic to Chapter XXXV, and
Mental Arithmetic to Section 89.

Language.—Continue Quackenbos' English Grammar to Lesson LV.
Geography.—Appleton's Higher Geography, from page 52 to South

America, on page 69.
Writing.—Model Copy Book, No. 3.
Drawing.—Krusi's Analytic Drawing Book, No. 8.
History.—Quackenbos' American History to Chapter VI, on page 51.
Physiology.—Complete Foster's Physiology from Section VI.
Philosophy.—Complete Stewart's Physics from page 133.

FIRST FRADE—FOITRTH TERM.
Reading.—Appleton's Fifth Reader, continued from Lesson XXXV on
page 99, to Lesson LXV on page 190.
Spelling.—Words from Reading Lessons.
Arithmetic.—Practical Arithmetic to Book-keeping, and review percentage. Mental Arithmetic from Section 89. Complete the book.
-

Language.—Quackenbos' English Grammar to Lesson LXXIX.
Geography.—Appleton's Higher Geography, from South America on

page 69, to Asia on page 95.
Writing.—Model Books, Nos. 4 and 5.
Drawing.—Krusi's Analytic Drawing Book, No. 9.

History.—Quackenbos' American History, to Chapter XIII on page 101.
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Physiology.—Huxley & Youman's Physiology to Chapter V.

Philosophy. — Quackenbos' Natural Philosophy to Chapter VII on
page 81.
FIRST GRADE—FIFTH TERM.
Reading,—Appleton's Fifth Reader, from page 190 to Lesson XCIII on
page 278.
Spelling —From Reader.
Arithmetic—Practical Arithmetic. Book-keeping as contained in Appleton's Practical Arithmetic, and review percentage. Review Mental
Arithmetic from percentage.
Language.—Complete Quackenbos' Grammar from page LXXIX.
Geography.—Appleton's Higher Geography, completed from page 95.
Writing.—Model Books, Nos. 5x, and 6.
Drawing.—Krusi's Analytic Drawing Book, No. 10.
History.—Quackenbos' American History to Chapter XIX on page 147.
Physiology.—Continue Huxley & Youman's to Chapter IX.
Philosophy.—Continue Quackenbos' Natural Philosophy to Chapter

XII on page 165.

ADVANCED GRADE—Two

YEARS—FOUR TERMS.

ADVANCED 'GRADE—FIRST TERM.
Reading.—Fifth Reader, continued to Lesson CXXII on page 370.
Writing,—Business forms given by the teacher. Hill's Manual recommended for use of teacher.
History.—Quackenbos' American History, continued to Adams' administration, page 236.
Composition.—Quackenbos' Composition and Rhetoric to Lesson XXXI
Physiology.— Continue Huxley and Younian's to Chapter XVI on
page 370.
Algebra—Perkins' Elementary Algebra to Simple Equations on page 57.
Philosophy.—Quakenbos' Natural Philosophy, continued from page 165
to Chapter XVI on page 289.
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ADVANCED GRADE—SECOND TERM.

Reading.—From page 370 to page 461.
Writing.--Business forms given by the teacher.
History.—American History, continued from page 236 to page 307.
Composition.—Quackenbos', continued to Lesson LIU.
Physiology.—Continue Huxley and Youman's to Review Questions, on

page 453.
Algebra.—Perkins' Elementary Algebra, continued to Quadratics.
Philosophy.—Continued from page 289 to page 407. Also, Appendix,

on page 451.
ADVANCED GRADE—THIRD TERM.
Reading—From Brooke's Primer of English Literature to Chapter VI,

page 108.
Drawing,—Krusi's Perspective, Nos. 11 and 12.
History.—Review Questions, from 331 to 342, inclusive.
Composition.—Quackenbos', continued from Lesson LXI. Complete

the book.
Physiology.—Review Questions, from page 453 to 470.
Algebra.—Perkins' Algebra, continued to Chapter VII, on page 196.

Political Economy. --Jevon's, Science Primer Series. Complete the
book.
ADVANCED GRADE—FOURTH TERM.
Reading.—From Brooke's Primer of English Literature, continued to
Review Questions on page 190.
Drawing.—Krusi's Perspective, Nos. 13 and 14.
Literature.—Review Questions of Brooke's English Literature. Assign

into regular lessons.
Algebra.—Perkins' Elementary Algebra, completed.
Geometry.—Spencer's Inventional Geometry, completed.
Chemistry.—Complete Roscoe's Chemistry, Science. Primer Series.

Book-keeping—Review Book-keeping, from Appleton's Practical Arithmetic.
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SUGGESTIONS TO TEACHERS.
Reading.—As no genuine progress can be made in any branch of study,
until reading has been well and thoroughly taught, let special attention be
given to this important study, from the very beginning, through the entire
course. Be sure that the pupil can read intelligently, grasping the sense of
what he reads, and you have given him the key with which he may unlock the
door to a liberal education.
To accomplish this desirable result, the following suggestions are of value:
1st. The pupil must understand the meaning of every word, allusion, or
statement contained in what he reads; whether it is historical, scientific, or
otherwise. This will insure a proper conception of what is to be read.
2d. The next thing in order is to secure correct expression. To correct
the indistinct utterance which is so common, there is no better remedy than
phonetic spelling. Reading backward, singly and in concert, giving the falling inflection to each word, and exaggerating the final sound, is an excellent
exercise. Require the pupil to give an oral abstract of each sentence in the
lesson. Guard constantly against rapid reading, drawling and screeching.
Let the tone be natural as in conversation.
Cultivate the pupil's taste for good reading, by requiring him to memorize
and recite poems, and prose extracts, of unquestioned _merit. A very young
child will be drawn toward a tender little poem, such as Jean Ingelow's "Seven
times One," when the trash, which they are sometimes required to learn, will
have little attraction for them.
Finally, study carefully, and pursue the plans laid down in the different
readers of the series.
Spelling.—Learning to spell the words of the English language correctly,
means hard work ou the part of the pupil and teacher; and yet there are
ways of making the work lighter. Training the mind through the eye is all
important in this branch of study. Train the pupil to see words as they are;
that is, to see the letters of a word in their right order and relation to each
other. The careless studying of words, or rather the mental jumbling of the
letters of a word, which so often passes for study, is the fruitful cause of so
much of the bad spelling we daily meet with. Oral spelling is good as a memory drill; but a child should never be required to spell a word orally, until he
has a picture of the word fixed in his mind by a proper study of it.
Arithmetic.—Use the Grube System through the Fifth Grade, as laid
down in this course of study. Aim at rapidity and accuracy, as the all important result, through the Fifth and Fourth Grades; for at this early stage the

13

PUBLIC SCHOOLS OF ARIZONA.

child is not capable of reasoning to any great extent. Processes and not problems should be the rote as far as the Third Grade.
Make arithmetic something real to the child. Use blocks, stones or anything that comes to hand in teaching the relations of numbers to each other.
For rapid black-board drill, use the subjoined tables, daily.

ARITHMETIC TABLES.
These tables should be reproduced on the blackboard for mental drill.
The ingenious teacher can construct other similar tables for the same purpose.
ADDITION TABLE.
5's

2's

3's

4's

6's

7's

8's

9's

10
6
11
5
4
1
3
7
12
9
2
8

12
3
6
4
9
7
2

7
9
4
8
6
12
3
5
10

5
3
6
10
4
1
11
9
12
7
2
8

4
9
6
10
12
7
11
3
8
5
2
1

12
9
11
5
10
4
6
3
2
7
1
8

3
2
7
8
12
19
9
11
6
5
4
1

9
6
12
7
11
4
1
3
1
5
8
2

11

5
1
8
10

1
11
2

10's

11
1

6
10
5
3
7
12
9
2
8
1

Require individual pupils to point out ou the blackboard the combination
of the figure in each column above the line across the top of the table with
figures below, and give only results.
Add the first column of " 5's " downwards and upwards, until the scholar
has throughly mastered it. Do not allow pupils to repeat five and ten are
fifteen, five and six are eleven, five and eleven are sixteen, etc., but require
them to point on the blackboard to each figure in the column, and give only
results; downwards thus, 15, 11, 16, 10, 9, 6, 8, 12, 17, 14, 7, 13; upwards, 13,

7, 14, 17, 12, 8, 6, 9, 10, 16, 11, 15.
Add the other columns in

the same manner.
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SUBTRACTION TABLE.
6's

2's

3's

4's

8's

5's

10's

7's

9's

15

12
9
7
11
8
6

9
11
5
12
10
8
6
4
7
3

13
10
14
12
4
6
9
5
8
7

14
18
12
16
13

11
15
13
9
5

10
15
20
14
16

17
13
8
7
10

12
9
19
17
14

11

8

11

14

18

9
15
8
10

6
10
7
12

17
13
12
19

11
16
12
9

15
10
13
14

10
9
16
14
12
8
11
6
13

10

5
3
2

In teaching the line of 6's, do not allow the pupils to say sir from fifteen
leaves nine, six from ten leaves four, etc., but require them to point to each
figure on the blackboard and give only results; downwards, thus, 9, 4, 3, 10,
8, 6, 2, 5, 0, 7; upwards, 7, 0, 5, 2. 6, 8, 10, 3, 4, 9.
MULTIPLICATION TABLE.

4's

3's

6's

9's

2's

5's

7's

8's

10's

11's

12's

9
12
10
2
11

3
4
8
12
10
5
6
11
9
7
1
2

6
12
7
11
9
4
10
8
3
1
5
2

11
10
1
4
12
2
6
8
5
7
9
3

8
11
10
6
5
4
1
3
9
2
7
12

10
12
1
4
8
9
3
7
5
2
6
11

8
12
10
9
4
1
3
6
5
11
2
7

3
6
12
9
5
4
1
8
7
10
2
11

10
8
12
6
1
2
4
3
9
5
11
2

12

12
6
1
2
4
8
3
11
7
10
5
9

8

7
4
6
3
5
1

1
11
4
8
6
4
5
7
10
2
4

Teach the line of " l's " by giving results only; donwarcls, thus, 36, 48,
40, 8, 44, 32, 28, 16, 21, 12, 20, 4; upwards, 4, 20, 12, 24, 16, 28, 32, 44, 8, 40,
48, 36.
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DIVISION TABLE.
7's

2's

3's

4's

5's

8's

6's

12's

35
56
84
42
7
14
49
70
21
28
63
77

10
16
24
12
2
4
14
20
6
8
18
22

33
27
12
15
30
21
6
3
18
36
24
15

44
16
24
8
4
20
32
48
36
28
40
12

50
35
45
60
40
25
5
10
15
30
20
55

72
96
56
40
88
8
32
48
16
80
24
64

48
18
60
12
36
24
6
66
30
42
72
54

36
60
108
84
132
144
96
120
72
24
48
12

9's

36
18
54
90
72
108
99
9
63
81
45
27

11's.

10's

11
132
33
22
121

90
60
70
50
80

110
44
88
55
77
66
99

40
100
30
110
20
120
10

Teach the line of "7's," giving only results; downwards, thus, 5, 8, 12,

6, 1, 2, 7, 10, 3, 4, 9, 11; upwards, 11, 9, 4, 3, 10, 7, 2, 1, 6, 12, 8, 5.
Language,—Directions have been given in the course for this study. One
or two special exercises may be advised here.
Require the pupil to reproduce, in his own language, stories, read or told
by the teacher. Changing poetry into prose is an excellent exercise in the higher
grades; and copying from the open reader, in the lower and middle grades is
of incalculable value, provided the teacher is vigilant, and sees that the copying is done carefully, with reference to capitals, punctuation, spelling, etc.
Considerable prominence should be given to letter writing, business letters
especially. This will afford a wide field for class criticism in composition,
spelling, language, and punctuation.

Geography.—Interest primary classes first in things that they can understand; common things at hand in the little world that is around them; then
lead them out farther and farther, according to the plan given in the course.

-

If the study of geography does not lead the pupil to a new interest in humanity, his teaching in this branch has been a failure. Do not burden the child's
mind with long lists of unimportant towns and rivers, capes and bays, which
are to him mere words; but constantly aim to bring form and locality into such
a relation with men, their needs, occupations, and industries, that the pupil
will obtain an intelligent idea of the features of the land, and general characteristics of the people at the same time.

Writing.—Every writing lesson should consist, in part, of drill by the
teacher on the blackboard. Intelligent ideas of spacing, proportion, and
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slant, can only be imparted in this manner. Avoid, except in the Fifth Grade,

a blind mechanical imitation on the part of the pupil. In the Fifth and
Fourth Grades, let one side of the slate be ruled to exactly correspond in spacing, with the Primary Copy Books. This will aid greatly in proportioning
the letters. Use the long pencils for slate writing, so that the pupil can hold
the pencil in the saine manner as a pen. Give the most careful attention to
this matter. Let correct position of the hand be considered of primary importance in the first year's work.

Drawing.—Use printed instructions accompanying drawing cards, and
the manuals which accompany the drawing books.
Oral Instruction. — The teacher's skill will be thoroughly put to the test
in this branch. The first thing needful is to gain the attention of the class.
Special preparation should precede each exercise, on the part of the teacher.
As soon as the interest flags discontinue the exercise.

Music.—While no pro -vision is made for music in the course of study, it
is nevertheless strongly recommended that all teachers who understand music
sufficiently, shall give some time to systematic drill in the rudiments of singing. Teachers who can lead their pupils in rote singing, should teach two or
three carefully selected songs each term. Do not permit boisterous singing.
How to Study.—Pupils are often at a disadvantage because they do not
know how to study. They dwell on unimportant details, memorize by rote,
and without digesting the meaning of what they study. Let the teacher in
assigning a lesson, explain how it is to be studied; what parts are not important; how to group the facts in the best manner for memorizing; show him the
necessity of getting at the meaning of every word he - memorizes.

Reviews.—Weekly reviews are recommended, and shall be oral.
Examinations.—Monthly written examivations may be given at the option of the teacher. Written examinations are required for promotion at the
close of the term; provided, that any scholar failing to obtain the required per
cent. may go into the next higher class on the recommendation of the class
teacher.
Requirements for Promotion.—Seventy-five per cent, shall be required
for promotion in Fifth, Fourth, Third, and Second Grades; seventy per cent.
in First and Advanced Grades.

STANDARD AND REQUIREMENTS IN 5TH, 4TH, 3D, AND 2D,
GRADES.
Standard.

Reading
Spelling
Arithmetic
Language

100
100
100

50

Standard.

Required

75
75
75
37%

Writing
Drawing
Geography
History

100
50
100
100

Required

75
37 1/k
75
75
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STANDARD OF REQUIREMENTS IN FIRST GRADE AND ADVANCED
GRADES.
Standard.

Reading
Spelling
Arithmetic
Language
Writing
Drawing
Geography
History
Physiology

50
50
100
100
50
50
100
100
50

Required

35
35
70
70
35
35
70
70
35

-

Standard.

Philosophy
Composition
Algebra
Political Economy.
English Literature.
Geometry
Chemistry
Book-keeping

t‘*W6-44\—

50
50
100
50
.100
50
50
100

Required

35
35
70
35
70
35
35
70
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GRUBE'S METHOD
—OF—

TEACHING PRIMARY NUMBERS.
FROM GRUBE'S METHOD.

BY PROF. LOUIS SOLDEN.

The old, long-established method in arithmetic is calculated to teach the
first four processes of addition, subtraction, multiplication and division, in
the order in which they are named, finishing addition with small and large
numbers, before subtraction is begun, and so forth. A more recent improvement on this method consisted in excluding the large numbers altogether at the
beginning, and dividing the numbers on which the first four processes were
taught, into classes, or so-called circles. The child learns each of the four
processes with the small numbers of the first circle (i. e., from 1 to 10) before
large numbers are considered; then the same processes are taught with the numbers of the second circle, from 10 to 100, then on the third, from 100 to 1,000
—and so forth.
Grube, however, went beyond this principle of clasification. He discarded the use of large numbers, hundreds and thousands at the beginning of
the course, as others had done before him; but instead of dividing the primary work in arithmetic into three or four circles or parts only, i. e., from 1
to 10, 10 to 100, etc., he considered each number as a circle or part by itself
and taught it by a method that is to be set forth in the following pages. He
recommended that the child should learn each of the smaller numbers in succession, and all the operations within the range of each number, before proceeding to the next higher one, addition, subtraction, multiplication, and division, before proceeding to the consideration of the next higher number. In
order to guard against a mistake which has been made rather frequently, it
should be stated that such examples only are considered to be within the limit
of a number, and are to be taught in connection with it, in which a larger
number than the one that is being considered does not appear in any way
whatsoever. Thus, for instance, when the number four is taught, the teacher
should exclude at the beginning addition and subtraction by fours, multiplication with 4 as one of the factors, division with 4 as the divisor, because these
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belong to a later and more advanced part of the course, since they involve in
the sum, minuend, product, or divided numbers beyond the limit of the one
that is being considered. But all the examples that do not involve a higher
number than four are illustrated and taught before passing over to the next
higher number, five. Treating, for instance, the number 2, Grube leads the
child to perform all the operations that are possible within the limits of this
number, i. e., all those that do not presuppose the knowledge of any higher number, no matter whether in the usual classification these operations are called,
addition, subtraction, multiplication, or division. The child has to see and
to keep in mind that

1 + 1 — 2, 2 + 1 = 2, 2 —1 = 1, 2+ 1 = 2, etc.
The whole circle of operations up to 2 is exhausted before the child proceeds
to the consideration of the number 3, which is to be treated in the same way.
Why adhere to the abstract division of the work in arithmetic into addition,
subtraction, etc., in the primary grade where these distinctions do not help
to make the subject any clearer to the pupil ? The first four processes are
naturally connected, and will appear so in the untaught mind. If you take
away 1 from 2, and 1 remains, the child in knowing this, also understands implicity the opposite process of adding 1 to 1 and its result. Multiplication and
division are, in the same way, nothing but another way for adding and subtracting, so that we might say one operation contains all the others. " Every
text-book of primary arithmetic professes to teach the numbers in some way
or other," says Grube, "but to know a number really means to know also its
most simple relations to those numbers, at least, which are smaller than it."
Any child, however, who knows a number and its relation, must be also able
to perform the operations of adding, subtracting, etc., for they are nothing
but the expression of the relation in which one number stands to others.
Each example shows what must be added to or subtracted from a number to
raise it or lower it to equality with another, or, as in multiplication and division, it sets forth the multiple relation of two numbers. The four processes
are the direct result of comparing, or "measuring," as Grubs calls it, two
numbers with each other. Only when the child can perform all these operations, for instance, within the limits of 2, can it be supposed really to have a
perfect knowledge of this number. So Grube takes up one number after the
other, and compares it with the preceding ones, in all imaginable ways, by
means of addition, subtraction, multiplication, and division. This comparing or "measuring " takes place always on external, visible objects, so that
the pupil can see the objects, the numbers of which he has to compare with
each other. The adherents of this method claim for it that it is based on
sound philosophical theory, and that it has proved superior in practice to the
methods in use before its invention.
Some of the most important principles of this method of instruction are
given by Grube in the following:
"1. (Language). We cannot impress too much upon the teacher's mind
that each lesson in arithmetic must be a lesso n in language at the same time.
This requirement is indispensable with our method. As the pupil in the pri-
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mary grade should be generally held to answer in complete sentences, loud,
distinctly, and with clear articulation, so especially in arithmetic, the teacher
has to insist on fluency, smoothness, and neatness of expression, and should
lay special stress upon the process of solution of each example. As long as
the language for the number is not perfect, the idea of the number is defective
as well. An example is not finished when the result has been found, but when
it has been solved in a proper way. Language is the only test by which the
teacher can ascertain whether the pupils have perfectly mastered any step or
not.
"2.
(Questions). Teachers should avoid asking too many questions.
Such questions, moreover, as, by containing half the answer, prompt the
scholar, should be omitted. The scholar must speak himself as much as possible.
(Class and Individual Recitation). In order to animate the lesson,
"3.
answers should be given alternately by the scholars individually, and by the
class in concert. The typical numerical diagrams (which, in the following,
will continually re-appear) are especially fit to be recited in concert.
"4.
(Illustrations). Every process and each example should be illustrated by means of objects. Fingers, lines, or any other objects will answer
the purpose, but objects of some kind must always be presented to the class.
(Comparing and Measuring). The operation at each new stage con"5.
sists in comparing or measuring each new number with the preceding ones.
Since this measuring can take place either in relation to difference (arithmetical ratio), or in relation to quotient (geometrical ratio), it will be found to
comprise the first four rules. A comparison of two numbers can only take
place by means of one of the four processes. This comparison of the two numbers, illustrated by objects, should be followed by exercises in the rapid solving of problems and a view of the numerical relations of the numbers just
treated, in more difficult combinations. The latter offer a good test as to
whether the results of the examination of the arithmetical relations of the
number treated have been converted into ideas by a process of mental assimilation. In connection with this, a sufficient number of examples in applied
numbers are given to show that applied numbers hold the same relation to
each other that pure numbers do.
" 6. (Writing of Figures). On neatness in writing the figures, the requisite time must be spent. Since an invariable diagram for each number will
re-appear in all stages of this course of instruction, the pupils will soon become
able to prepare the work for each coming number by writing its diagram on
their slates."
It will appear from this that Mr. Grube subjects each number to the following processes:

L Exercises on the pure number, always using objects for illustration.

a. Measuring (comparing) the number with each of the preceding ones,
commencing with 1, in regard to addition, multiplication, subtraction,
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and division, each number being compared by all these processes before
the next number is taken up for comparison. For instance, 6 is first
compared with 1 by means of additicM, multiplication, subtraction, and
division.

6 ; 6 — 1 —1

(1 + 1 + etc. =-; 6 x 1

etc. = 1 ; 6 ÷ 1 =- 6)

then with 2, then with 3, and so forth.
b.

Practice in solving the foregoing examples rapidly.

c.

Finding and solving combinations of the foregoing examples.

II. Exercises on examples with applied numbers.
In the following, Mr. Grube gives but the outline, the skeleton as it were,
of his method, trusting that the teacher will supply the rest. The sign of
division, as will be explained below, should be read at the beginning: "From
• . I can take away . . . — times." By this way of reading, the
connection between subtraction and division becomes evident.

FIRST STEP,
THE NUMBER ONE.

" As arithmetic consists in reciprocal ' measuring ' (comparing), it cannot
commence with the number 1, as there is nothing to measure it with, except
itself as the absolute measure."
I.

The abstract (pure) number.
One finger, one line; one is once one.
The scholars learn to write:

1
lx 1 = 1
II.

The applied number.
What is to be found once, in the room, at home, on the human body?

SECOND STEP,
THE NUMBER TWO.
I. The pure number.
a. Measuring (comparing.)

1

1+1
2x1
2—1
,2÷1

=
=
=
=

2.
2.
2.
1.
2. (Read: From 2 I can take away 1 twice.)
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2 is one more than 1.
1 is one less than 2.
2 is the double of 1, or twice 1.
1 is one-half of 2.
b.

Practice in solving examples rapidly. 1 + 1 = ? 2— 1 =? 2 + 1=1

1 + 1 — 1 x 2 =? etc.
c.

Combinations.

What number is contained twice in 2?
2 is the double of what number?
Of what number is 1 one-half ?
Which number must I double to get 2?
I know a number that has in it one more than one. What is it?
What number have I to add to 1 in order to get 2?

II. Applied numbers.
Fred had two dimes, and bought cherries for one dime. How many dimes
had he left?
A slate-pencil costs 1 cent. How much will 2 slate-pencils cost?
Charles had a marble, and his sister had twice as many. How many did
she have?
How many one-cent stamps can you buy for 2 cents?

THIRD STEP.
THE NUMBER THREE.
I. The pure number.
a. Measuring.

(1) By 1.
3.

1 + 1 + 1 — 3.
3 x 1= 3.

1

3 — 1 — 1 = 1. (Better than 3 — 1 — 1 — 1 = 0.)
for, 3 — 1 = 2, 2 — 1 = 1.
3 ÷ 1 = 3.

This ought to be read: From 3 I can take away 1 3 times, or, in three, 1
is contained three times. The ideas of "to be taken away" and "to be Contained" must always precede the higher and more difficult conception of
dividing.

(2) Measuring by 2.
2 + 1 = 3, 1 + 2 = 3.
1 x 2 + 1= 3.
3 — 2 = 1, 3 — 1 = 2.
3 ÷ 2 = 1. (1 remainder.)
(From 3, I can take away 2 once, and 1 will remain; or, in three, 2 is con-

I ,

1

tained

I

once and 1 over.)

1
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Bis 1 more than 2, 3 is 2 more than'l.
2 is 1 less than 3, 2 is 1 more than 1.
1 is 2 less than 3, 1 is 1 less than 2.
3 is three times 1.
1 is the third part of 3.
1 and 1 are equal numbers; 1 and 2, as well as 2 and 3 are unequal.
Of what equal or what unequal numbers does 3 consist, therefore ? etc.
b.

Practice in solving examples rapidly.

1 + 2 divided by 1?
1+1+1—2+1+1—2+1+1?3x1—2x1+1+1—2+1
+ 1 ? etc.
How many are 3— 1—

The answers must be given immediately.
No mistakes can arise as to the meaning of these examples; the question
whether 3 + 1 — 2 means (3 x 1)-2 or 3 x (1-2) is answered by the fact
that these examples represent oral work, and that it is supposed that the operation indicated by the first two numbers (3 x 1) is completed mentally before
the next number is given.
c.

Combinations.

From what number can you take twice 1 and still keep 1?
What number is three times 1?
I put down a number once, and again, and again once, and get
number did I put down 3 times?

3; what

II. Applied numbers.
How many cents must you have to buy a three-cent stamp?
Annie had to get a pound of tea for 2 dollars. Her mother gave her 3
dollars. How much money must Annie bring back?
Charles read one line in his primer; his sister read two lines more than he
did. How many lines did she read?
If one slate-pencil cost one cent, how much will 3 slate-pencils cost?
Bertha found in her garden 3 violets, and took them to her parents? How
can she divide them between father and mother?

FOURTH STEP.
THE NUMBER FOUR.
I. The pure number.
a. Measuring.

(1. ) By 1.
1111
1
1
1
1

4.
1+1+1+1=4. (1+1=2,2+1=3.)
4 x 1= 4.
4 — 1 — 1 — 1 = 1.
4 + 1 = 4.
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(2.) Measuring by 2.
I

I

2

I

I

2

12+2
4.
J 2 x 2 = 4.
4 — 2 = 2.
4 + 2 = 2.

(3.5 Measuring by 3.
I

I 3
1

3 + 1= 4, 1± 3 =:4.
1 x 3 + 1 = 4.
4-3=1,4-1=3.
4 + 3 := 1. (1 remainder.)

(In 4, 3 is contained once and 1 over; or from 4 I can take away 3 once,
and 1 remains.)
Name animals with 4 legs and with 2 legs.
Wagons and vehicles with 1 wheel, 2, and 4 wheels. Compare them.
4 is 1 more than 3, 2 more than 2, 3 more than 1.
3 is 1 less than 4, 1 more than 2, 2 more than 1.
2 is 2 less than 4, 1 less than 3, 1 more than 1.
1 is 3 less than 4, 2 less than 3, 1 less than 2.
4 is 4 times 1, twice 2.
1 is the fourth part of 4, 2 one-half of 4.
Of what equal and unequal numbers can we form the number 4?
b.

Problems for rapid solution.

2x2—3+2x1—1—2+2?
4— 1 — 1 + 1 + 1 — 3, how many times less than 4? etc.
c. Combinations.
What number must I double to get 4,? etc.
Four is twice what number ?
Of what number is 2 one-half ?
Of what number is 1 the fourth part ?
What number can be taken twice from 4?
What number is 3 more than 1 ?
How much have I to add to the half of 4 to get 4?
Half of 4 is how many times one less than 3 ? etc.
II. Applied numbers.
Caroline had 4 pinks in her flower-pot, which she neglected very much.
For this reason, one day one of the flowers had withered, the second day
another, and on the following day one more. How many flowers did Caroline
keep ?
How many dollars are 2+2 dollars;?
Three apples and one apple ?
4 quarts=-1 gallon.
Annie bought a gallon of milk, how many quarts did she have.
She paid 1 dime for the quart, how many dimes did she pay for the gallon ?
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.
•
•
•

quart,
quart,
quart,
quart,

I
I
I
1

dime:
dime.
dime.
dime.

What part of 1 gallon is 1 quart ?
If 1 quart costs 2 dimes, can you get a gallon for 4 dimes ?
A cook used a gallon of milk in 1 days. How much did she use each day?
The recitations should be made interesting and animated by frequently
varying the mode of illustration, and in this the ingenuity of the teacher and'
her inventive power can display themselves to their best advantage. It is, of
course, superfluous to describe the infinite variety of objects which may be
used, but a few suggestions will perhaps prove acceptable. Those illustrations
which compel the whole class to be active, or which are of special interest and
arouse the attention of the pupils are of greater value than others. For instance: " Class raise two fingers of your right hand; two fingers of your left
hand. How many fingers have you raised? Two fingers and two fingers are
how many? Two and two are how many? Carrie may show to the class with
her fingers that two and two are four." This plan of illustrating should be
used very frequently, as it requires the whole class to be active. The following illustration is also commendable as it hardly ever fails to enlist the interest
of the class; every pupil likes to be allowed to illustrate a problem in this
way: "From four I can take away two how many times? Emma may show
that her answer is correct by making some of the other girls stand. (The
class knows that those whom Emma teaches must stand until she makes them
take their seats again.) Emma: Four little girls are standing here. From 1
little girls I can take away 2 little girls once (making two of the four take
their seats) twice (making the other two sit down). From From 4 little girls,
I can take away 2 little girls twice. From 4 I can take away 2 twice.
Grube thinks that one year ought to be spent in this way on the numbers
from 1 to 10. He says: " In the thorough way in which I want arithmetic
taught, one year is not too long for this most important part of the work. In
regard to extent, the scholar has not, apparently, gained very much—he knows
only the numbers from 1 to 10. But he knows them." In reference to the
main principles to be observed, he demands, first, " that no new number shall
be commenced before the previous one is perfectly mastered;" secondly, " that
reviews should frequently and regularly take place," and lastly, " that whatever knowledge has been acquired and fully mastered by illustration and observation, must be thoroughly committed to memory." " In the process of
Measuring, pupils must acquire the utmost mechanical skill." It is essential
to this method that in the measuring which forms the basis for all subsequent
operations, the pupils have before their 'eyes a diagram illustrating the process.
The leading idea is the same throughout Grube's Method. To show the
principle of teaching the higher numbers to 100 is to recapitulate the principles that are to guide the teacher in his treatment of the numbers 1 to 10.
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That the four processes are taught with each number before the following one
is considered, forms, no doubt, a characteristic feature of Grube's Method,
but it is a common mistake to suppose that it is the leading idea. It certainly
emanates from this idea, but it is not the idea itself. The leading principle is
rather that of objective illustration. In a very general way it may be said that
in examples in primary arithmetic two numbers are given and their relation,
expressed by a third number, is to be found. Hence the elementary processes
may be considered as the comparing of one number with the other, or the
measuring of one by the other. On the basis of this general theory, Grube
suggests a general plan of illustration, according to which the larger number
of the two numbers given as represented by the total number of lines or dots
placed on the blackboard. These lines are arranged into sets or groups, each
containing as many lines or dots us are indicated by the smaller number of the
two. Thus, if the numbers 6 and 2 are to be compared with each other, the
illustration consists of six dots arranged two by two.
0

0

0

0

0

0

The measuring of 9 by 4 is illustrated by four dots and four dots and one dot.
0000

0000
0

This contains the main principle of Grube's Method. If perception has seized
this illustration and wrought it into a mental picture, the solution of all the
existing elementary relations between the two numbers has been grasped implicitly. For the four processes are simply different interpretations of this
symbolic diagram. When this picture appears before the mind it may be interpreted as addition or multiplication, i. e., our illustration may be read

4 + 4 + 1 = 9, or (2 x 4) + 1=9,
and by the retrograde process, when the illustration is made to disappear from
the blackboard, it may be interpreted by subtraction or division, as 9-4-4=1,
or from 9 I can take away 4 twice and leave 1. But the main point in this is
that the whole process is based on well selected and arranged illustrations, and
is an object lesson on numbers. A plan of teaching which ignores this main
point and flatters itself to have found the gist of the new idea by jumbling together addition, subtraction, multiplication and division, without the most extensive use of illustrative objects, and without systematic arrangement, has
nothing in common with Grube's method. In the latter, the clearest order

and regularity prevail throughout. Below 10, each number is compared with
the number 1, by means of addition, subtraction, multiplication, and division,
then with the number 2, then with 3, etc. The pupil will soon learn to perceive the regularity of this process, and at the moment he has understood that
part he can by independent work discover the primary arithmetical relations
of a number and prepare a synopsis or diagram of the same.
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A frequent and very dangerous mistake is the omission, or neglect, of applied examples. Tho pure number as the universal expression of arithmetical
truth is of the greatest importance, but the pupil throughout his school course
finds the greatest difficulty in working with applied numbers. Moreover, arithmetic is studied for life, and in life there are none but applied examples.
Hence, after the universal, the pure number has been mastered by means of
observation, particular application should follow immediately, and copious examples, clothed in the most varied forms, should be solved. The training which
the pupil receives from practice with applied problems is different in kind from
that with pure numbers, and hence cannot be slighted in the primary grades
without retarding the progress in the higher classes. Without sufficient practice in this direction, there is danger of mechanical and dull work, and the
best opportunities for the pupil's display of inventive ingenuity are lost.

