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CHAPTER I

INTRODUCT ION

Publication of American arithmetic textbooks for the
primary grades began in the early part of the nineteenth
century.l For many years there seemed to be little question
regarding the suitability of the content of these textbooks
for young children, Teachers éttempted to teach &ll the ma-
terisl included in the book, But beginning about 18892
there was evidenced among educators & critical attitude rel-
ative to the content of arithmetic textbooks., Many theories
have been advanéed regarding the unsuitability of the con-
tent, and various investigatioﬁs have been made to establish
the validity or falsity of thesé theories, There has been
one feason ventured, mostly by classroom teachers, that has
not been listed in previous researches, and which has'seemed
to deserve attention., Some teachers have felt that authors
of arithmetic textbooks have not conformed to the changing

aims of education, .

1 Walter S, Monroe, Development of Arithmetic as &
School Subject (Washingtom Government “Printing Office,
EETTE?in No. 10. 1917). P. 39,

2 Ibia., pp. 128-129.
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I. THE PROBLEM

Statement of the problem. It was the purpose of

this study to trace, 'in American primary arithmetic text-
books of the period, 1821 to 1938, inclusive, the attempts
of the authors to conform to the changing aims of education,
as revealed by the analysis of the preface, the table of

contenté, teacher aids, and problems of these textbooks.

Importance of the study. It was thought that this

study would emphasize the following: that, in previous
studies relative to the materials of arithmetic textbooks,
attention to authors® attempts to conform to the changing
aims of education had been lacking; that, in snalyzing and
evaluating the content of arithmetic textbooks it is impor=-
tant to considergwhether the author had conformed to the
éhanging éims_of‘education; that it would be a valuable

point to add to the items of analysis and evaluation of text-
.bOOkS‘ and, that the study would reveal the past practices

of authors of the arlthmetic textbooks relative to the chang-
ing alms of edueatlon during the period, 1821 to 1938, in-

clu81ve‘ and perhaps it might point out future trends,

Limitations of the study. The limitations of the

study were°” flrst the primary books for the period, 1821

to about 1880 dld not state for what gredes the texts were
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intended (usually, only that fhey were for young learners);
and, second, the present trend toward the use of workbooks
for the first and seQOnd grédes, and no formal arithmetic

ih the first grade, lessened the number of books available

for the first grade in the last five years of the period.
II., PREVIOUS STUDIES RELATIVE 10 THIS SUBJECT

A careful survey was made of the "Summary of Arith-
metic Investigations"3 in the volumes of the Elementary
School Journal of May 26, 1926 to'duly 1, 1937, inclusive,

the iwenty-ninth Yearbook,® the report of the Committee of

‘l‘en,5 the report of the Committee of rifteen,® the Jessup

8 Guy T, Buswell, "Summary of Arithmetic lnvesti=-
gations," Elementary School Journals, 26:692-703, 745-758;
27:685-694, 731-744; 28:702-709; 29:691-698, 737-747;: 30:
766=775; 51 756=766; 32:766-773; 34:209-213; 35:212~ 214'
36:211~ 215 37:209~ 212 - 38:210~ 214 May, 1926 to July 1,
1957. .

4 "Research in Arithmetic," The Ywenty-ninth Year-
book of the National Society for the Study of Education
{Bloomington, Illinois: Public bchool Publishing Company,
1930) Part II,

5 Report of the Committee of ien (Chicago: American
Book Company, Published for the National Education Associa-
tlon, 1894), pp.'105 -108,

6 Report of the Committee of rifteen (Chicago: Lhe

American Book Company, Published for the National Education
Association, 1895}, pp. 53-58.
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study of 1911,7 and & study of "Arithmetic One Hundred Years
Ago," by E. R. Brpslich,8 and the report on "Trends in Arith-

metic since 1860" by Metter.®

None of these studies and articles had direct bearing
upon this study. However, one‘paragraph of the report by
Metter seemed to have & slight relationship, The parsagraph

follows:

Philosophers, psychologists, and educators have from
time to time shifted their points of view with respect
to the proper emphasis in securing what is termed an
"education,”" and the type of learning exercises have
varied accordingly. However, it must not be forgotten
that when, a certain type of subject matter has once
been added to the curriculum, tradition tends to keep
it there, and the elimination of such matter is secured
much more slowly than is the addition to the curriculum.
Because of this fact and others, practice lags behind
theory, and the content of textbooks and of courses of
study do not always reflect that which leading educators
desire at & given time,10

7 Welter A, Jessup, "Current Practices and Standards
in Arithmetic,"” Fourteenth Yearbook of the National Society
for the Study of Education, Part I (Chicago' University
of Chicago Press 1915). P. 118,

8 B, R, Breslich, "Arithmetic One Hundred Years Ago,"
Elementary School Journal, 25:644~674, September, 1924 to '
June, 1925,

: 9. -Harry L, Metter, "Trends in Arithmetic since 1860,"
Elementagx School Journal, 34:767=-775, September, 1933 to

June, 1934,

10 1bi4., p. 767,




ITI. ORGANIZATION OF THE REMAINDER OF THE THESIS

01d and new aims of education will be reviewed in
Chapter II. 014 and new aims of arithmetic will be discus-
sed in Chapter III, Chapter IV will include (1) an intro-
duction concerning the arithmefic textbooks used in the
study, and (2) the report of the study of each of the text~
books for grades one and two written duringbthe‘period,,1821
to 1938, inclusi#e. ihe reporf of the study will include
the following points:

Name of the textbook

Name of the author

Name of the publishing company

Date of the copyright |

Preface of the textbook

Teacher aids relative to use of the textbook

Table of contents

Problems as illustrations of content material rela-~
tive to the preiailing aims of education and of arithmetic

Summafy statement of the study of each textbook

Ghapter V will include the general sumnary and con-
elusions of‘the study and recommendatlons or suggestions for

further atu&y of the problem or problems discovered in this

study. The bibliography concludes the thesis,

A T




CHAPTER II
REVIEW OF OLD AND NEW AIMS OF EDUCATION

Modern Americaﬁ education with its schools and equip-~
ment has been an outgrowth of earlier forms of organizations
set up in various ancient natioﬁs to meet the needs of the
special types of civilization. Likewise, the aims of educa~
tion and the materials and methods of instruction of the
present time have been handed down as trsditions from the
egarlier times, Along with the development of the educational

institutions of all civilizations, there have been great edu~

cational writers an& thinkers, who have influenced changes

in the aims of education and changes in educationsl institu-
tions, In some instances, these educators have set in oper~
gtion movements that have reached far beyond their immediate

teachings or writings,

Therefore, ag & basis for understanding the materials
found in the arithmetic textbooks to be included in this
gtudy, it seemed logical to review the o0ld and new aims of
education and include in it some of the educators and theo- ‘
rists who have effected changes in the aims of education,
the ‘organization of schools, and the content of instructional

materials for use in the classroom,

vhe ohime ‘review will be discussed in the following order
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of topics: (1) the old aime of education, and (2) the new

aims of education., A summsry concludes the chapter,
I. THE OLD AIMS OF EDUCATION

The discussion of old aims of education will begin
with the primitive times and exfend through the medieval to
the early paft of the twentieth century.

Primitive people did not. have a formal education, such
ag that 6ffered in schoole, Their society was static, there-
fore, education was simple. Ih this society, the child
learned to do by doing, thus having sctual participation in
real, lifelike situations, Education was living. The girl
learned by helping her mother and the boy learned by assist=-
ing his father in his fishing, hunting, end cultivation of
the sbil. In religion and social customs, education was im-
itation of impressive ceremonies of their elders, It may be
said that the aim of education was to train the individuasl to
work and worship according to fixed ways of doing things de-
termined by the sociasl group.

Education as an organized institution dates back to
the ancient systems of education. Underlying all organized

gystems of education are the aims. The following quotations

give a clear idea of the ancient systems of education and

the aims on which they were based:

0 Lo

cRe L oy




Ancient systems of education must be understood as
parts of the religious and governmental organization
of the nations to which they belonged. Numerous
glimpses into the educational system of Egypt are given
by passages in the 014 Yestament., It is recorded that
Moses was trained in all the wisdom of the Pharaohs.
This means that Moses, as & member of the royal family,
was given all the benefit of such knowledge as the
governmental officials and priests of the day were able
to accumulate and transmit.

The educational system of Egypt was thus strictly a
religious and royal institution carried on through the
priests. The records show that schools for the young
noblemen were organized in the palaces, Here discipline
was severe and flogging was common, Instruction dealt
largely with good maenners, with ethical and political
principles, and with such sciences as priests snd other
teachers could command., The measurement of land was
one subject taught. This was especially important in
view of the necessity of relocating property after the
‘inundations of the Nile. The boys were also taught
swimming.l :

From the preceding quotation, the aims of education
gseemed to be moral, political, physical strength for the
boys, and knowledge of calculations in order to carry on
the sciences of the practical every day activities of life.

Greek esducation was of s somewhat different type.
The Greek states had & form of government which required
participation for all members of the aristocracy. All
those wishing to become leaders in the state must learn
to speak well., fThis required the teaching of rhetoric and
the stressing of mental development.

i
g

1 "Educational Institutions,” The Lincoln Library
of Essential Information, Veol., II, p. ~1617%.




areek education of all periods fell into two divi-

siéns,--mental education and physical education, and, that
development of the mental and physical in due proportion and
harmony wes the aim df the Greeks. But, in the course of
time, the Greeks discovered that individuals have different
mental and physical powers, nof only undeveloped but salso
"unharmonious."” ‘hey realized that to meet this situstion
varied training must be given. . S0 to some, those of lesser
mental ability, was given training in art and music .2

Among the educational theorists, and teachers of the
ancient Greeks,; who were outstanding were Pythagoras, Pericles,
Socrates, Plato, and Aristotle.

Pythagoras seems to have been the first person in
Greece, in fact in the western world, who attempted to estab-
lish-an ethical institution separate from the state, His aim
was stated by Davidson as."harmony."5 Pythagoras wanted men
to strive to lead perfect lives., Harmony was to be attained
under religious éanction. Pythagoras believed that only a
limited number of persons were capable of such harmony, and

consequently he selected his pupils with much care, He

2 Thomae Davidson, Aristotle and the Ancient
Educational Ideals (New York: Charles Scribner's Sons, 1v12),

Pe 7.

3 Ibid., p. 55,
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subjected them to a long period of education in which
silence, self-examination, and absolute obedience predomi-
nated. He believed this}program would enable pupils "to
o#ercome imputse, concentrate attention and develop rever-
ence, reflection and thoughtfulness~--the first conditions of
all moral and intellectual excellence,"™

Pythagoras also emphasized the physical by giving
attention to proper food, clothing, and exercise. Althoﬁgh
his teachings roused}bitter resentment to the point that he
was persecuted, his teachings left a deep and lasting in-
fluence on subsequent thought.

With the close of the Persian Wars came changes.
Foreign men, some of whom were private teachers, "sophists,"5
e&s they termed themselves, came into the country and began
to introduce foreign ideals., 1hey taught the spirit of in-
dividualiem as against that of the o0ld political spirit in
all its institutions~-in religion, in politics,; and in edu-~
cation, ‘Yhese sophists encouraged the youth to seek their
eﬁd in their own pleasure and regard the state as & means to

their end. ''o this end young men were taught the art of

convincing and showy oratory. B8y this instruction, the

4j Ibid., p. 59.
5 Ibid., p. 100,
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gsophists laid the foundation 6f the art of rhetoric and the
gcience of grammar. bsSut there was a harmful result of their
teaching. <The young men began to imagine for themselves a
care free, indolent, private life and began to look with
contempt upon the ideals and duties of the old citizenship.

Efforts were made by reficlas to restore the moral
stamine by establishing Athens as the capital and building
the great Lyceum and music hall, but he failed. '

Next came Socrates who held the belief that men fell
into error because what they ealled thoughts were only
opinions, "mere fragments ofthoughts."6 socrates concluded
that in order to remedy this error, both intellectual and
moral, men must be required to. think whole thoughts, With
this in mind, Socrates gathered together the ordinary
questions, arranged them into & series of well directed
questions, and by use of them attempted to bring out "the
wholes of which they were parts."7 Thus the conversational
or "Socratic?e_method of classroqm procedure of today had
its origin with Socrates, However, Socrates failed some-
what in his teaching because he wﬁs blinded by his belief
that 1f men knew the right they would be ready to follow it.

6.Ibid,, p. 108,

'8 Ipbia., p. 110,
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He failed to stress right thihking, right feeling, and right
doing.

Plato, who was'a follower of Socrates and a philos-
opher, attempted to carry out Socrates' idea of "thinking
whole thoughts.," But he was faced with three other questions:
"How can whole truths be reachéd? What do they prove when
they are reached? How can they be applied to the moral re-
organization of human 1ife?"® Plato's answers to these were:

"Dislectics, including Logic and the Theory of Knowl-
edge, Theoretics, including Metaphysics and Physics, and
Practis including Ethics and Politics,"10

Plato's theory of education partiaslly failed because
it did not take into account the evolution of Society and
did not include all classes,

Aristotle, a pupil of Plato for twenty years, dif-

fered with Plato. He held that truths reached by the

"dialectic" process are forml and therefore useless, He
repeatedly said that we must draw our genersl principles
from the particular facts but he omitted the verification,

His method was that of "induction,” although he limited his

work to the enelysis of deductive reasonings, Davidson

'® Inid., p. 124,

10 1hia., p. 109,




quotes from Wilhelm Onchen ;egarding Aristotle:

Aristotle is the Father of the Inductive Method, and
he is so for two reasons: PFirst, he theoretically
recognized its essential principles with a clearness,
end exhibited them with a conviction which strike the
modern man with amaszement; and then he made the first
comprehensive attempt to apply them to all the science
of the Greeks,ll

Davidson further quotes:
Three principles Aristotle lays down as valid for
all education: (1) that the training of the body ou§ht
to take precedence in time over that of the mind; (2
that pupils should be taught to do things before they
are taught the principles of them; (3) that learning
is never playing, or for the sake of playing.,l2
Aristotle also classified intellectual branches as:
"Letters, Music, and Drawing; and the literary subjects as:
Grammar, Rhetoric, Dimslectic, Arithmetic, Geometry, and
Astronomy."15
| Aristotle did not associate science with the idea of
the inductive method of accumulating knowledge, butkhe
thought of it as a deductive and expository method and iden~

tified it with "teaching." His view of science is clearly

set forth in his statemént, "All teaching and all intellec-

tual learning arises out of previously existing knowledge."lé

w11 1pia., p. 154,
12 1hiq., p. 183,
18 1pia., p. 240,

... 1% 31y Alexander Grant, Aristotle (Edinburgh and
London: William Beackwood and Sons, 1910), p. 69.




14

A reviewt® of the educafion of China shows that it
was a cross between that of the education found in Egypt
and Greece, Confucius was the outstanding educator and
teécher who laid the foundation for the political system of
China. The young men who wished to become educated set them-
selves to the task of memoriziné &1l the maxims laid down by
Confucius., Because of the complexity of the Chinese vocab-
ulary, learning was extremely formalized, and because of the
isolation China was content to continue the formelized art
of reading and of memory.

A glance at Roman educationl® shows that previous to
Rome's ascendancy education was carried on by the father in
the home. After about 300 B, C., the Roman boy*'s education
was under the supervision of educated Greeks, who, in mahy :
instances had been brought into Rome to serve as slaves of
rich Roman families. Often groups of families would employ
a Greek to teach their boys, The education of the Romans did
not différ materially from that of the Greeks due to the fact
that it was an "impdfted" education., Yherefore, the aim of

Boman education was practically the same ag that of the Greeks,

15 nghinese Education,” The Lincoln Library of
Essential Informationm, Vol., II, p., 1618,

' 16 "Romen Education,” The Lincoln Library of Essentisal
Infarmation,nVoli.II,-pp. 1616-1619. o ‘
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except that the Romans stressed training in physical strengti
to become warriors instead of citizens of the state.

In summarizing'thé aims of education of the Greeks
and the Romans, the former emphasized training for leader=-
ship in thé state which included intellectual and morsl
thinking, physical education fof strength and besauty of boady,
and art expressed in music, sculpture and other forms; and
the latter emphasized the physical development of powers of
resistance needed as future warriors.

Beginning with the seventeenth century, Francis Bacon
publicized the use of the scientific method of "induction.”
According to Gravesl7 Bacon did not agree with Aristotle's
view of scientific method of deduction and in 1620 published

his treatise, Novum Organum, in which he formulasted the

gscientific method of induction. Regarding the value of
Bacon's method, Graves says:

In endeavoring to create a method whereby any one
could attain all the knowledge of which human mind
was capable, he undertook far too much. His efforts
to put all men on & level in reaching truth resulted
in a most mechanical mode of procedure and neglected
the part played by scientific imagination in the .
framing of hypotheses, But he did largely put an end
to the existing a priori reasoning, and did call atten-
tion to the necessity of careful experimentation and
induction,

17 FrAnk Pierrepont Graves, Great Educators of lhree

Centuries (New York: The Macmillan Company, 1912), p. 12.
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As far as education is concerned, Bacon influenced
profoundly the writing and practice of many, and has
done much to shape the spirit of modern education. His
method was first spplied directly to education by a
German, known as kRatich, and, in a more effective way by
Comenius, a Moravian,l8

Comenius published many remarkable texthooks on the
method of the study of Latin., 5Sut the most important work

was his Didactia lisgnsa.

According to Graves,l? Comenius believed that educa=~
tion had three aims, knowledge,‘morality. and piety. He be-
lieved education should enable one to become pious through
the forming of moral habits, which are in turn to be formed
by adequate knowledge.

Comenius further believed in one system of schools
for both sexes. He made it quita evident that education
should be.naturalband not artificial and traditional., He
outlined é regular system of schools and described their
grading, He was the first to suggest a training for #ery
young'childrén. He emphasized sense training, physical
treining, enrichment and correlation of subjects. Comenius
had 1ittle;inf1uenée upon the 8chools of his time except .
through his language textbooks. but his principles influenced

Rousseau, Pestalozzi, Herbart, and ¥roebel and became the

"'*1? Ibid., p. 18.

19 ry1d., pp. 18-19.
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basis of modern education., Of the importance of Comenius®
contribution to education Graves states:

Hence it happened, when the works of Comenius were
once more brought to light by German investigators,
it was discovered that the o0ld realist of the seven-
teenth century had been the first to deal with education
in & scientific spirit, and work out its problems prac-~
tically in the schools, His evidently was the clearest
of visions and broadest of intellect. While it is easy
to criticize him now, in the 11ght of history Comenius
is a most important individual in the development of
modern education,l0

John Milton has been claésed among reformers of edu-
cation, who attempted to introduce the broader study of
the classics for their meaning instead of the mere repeti-
tion of words, Of Milton, his ideas of education and the

curriculum, and his contribution to education Graves says:

Even in his recommendation of & most encyclopaedic
program of studies, which is usually one of the marks
of the sense realist, he (Milton) seems to imply the
"humsnistic" rather than the "sense" realism, although
he wrote half a century after Bacon and was a younger
contemporary of Comenius,

As with some of the other humanistic realists,
notably Montaigne, hiilton would a&lso have considerable
time given at the end of the course, to social sciences,
such as history, ethics, politics, economics, and theol-
ogy, and to such practical training as would bring one
in touch with life. He likewise advocates the experience
and knowledge that would come from travel in England and

abroad. 4“hus, in the place of the usual restricted con-
ception of humanistic education, Milton would substitute
a. genuine study and understanding of the classical

authors and a real preparéation for life. While at first

20 Ibid., pp. 49-50.
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he piously declares that the aim of learning is "to
repair the ruins of our first parents by regaining to
know God aright,"” he is more specifiec later when he
frames his famous definition:--

"I call therefore a complete and generous education
that which fits & man to perform skillfully, and
magnanimously all the offlces both private and public
of peace and war.,"

‘'he school in which Milton would carry out his ideal
education, he calls an Academy, and states that it
should be held in "a spatious house and ground about
it, big enough to lodge one hundred and fifty persons."
This institution should keep the boys from the ages
of twelve to twenty-one, and should provide both secon-
dary and higher education, "not heeding a remove to
any other house of scholarship, except it be some
peculiar college of Law or Bhysic.” And he adds:
"After this pattern as many edifices may be converted
to this use as shall be needfud in every city through-
out this land."

Strangely enough, this educational curriculum and
organization of Milton's, exaggerated as they were,
found a partial embodiment and function in a new edu-
cational institution that became of importance in
England and the United States. "Academies" based upon
this general plan were organized to meet certain ex-
igencies of the Engllsh nonconformists, that arose to-
ward the end of Milton's life,

50, in America . . . the first suggestion of an
"academy" was made in 1743 by Benjamin ¥ranklin. He
wished to inaugurate an education that would prepare
for life, and not merely for college.2l

Concerning isocke and his educationsl aim &and con-

tribution to education uraves®2? says that Locke's educa=-
tional position is ususlly misunderstood; that the general

estimate of his theory is taken from his work entitled

2l 1pid., pp. 2, 3, and 5.
22 Jpid., p. 52,
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Some lhoughts Concerning kducation, and that his underlying

principles are at variance with those as given in his zssay

Concerning the Human Understanding, asnd with the intellec-

tual training recommended in his Conduct of the Understanding.
Graves says that if Lhoughts alone is read, Locke's aims of

education are "Virtue, Wisdom (i. e,, worldly wisdom), Breed=~

ing and Learning."25

Locke gave character the. first place in importance in

education in his works, Some 'houghts Concerning Education,

as may be seen from the quotation found in Quick's book,
Locke on iducation:
A Sound Mind in 8 sound Body, is & short but full

Description of a Happy State in this World., He that
has these two, has little more to wish for; and he

that wants either of them will be but l1little better for

anything else. uen's happiness or Misery is most part

of their own making. He, whose iind directs not wisely,

will never take the right way; and he whose Body is
crazy and feeble will never be able to advance in it.
e« « o 1 think 1 may say, that of all the men we meet

with, nine Parts of ten are what they are, good or evil,

useful or not, by their Education. FfTis that which
makes the great Difference in lisnkind,24

Locke stressed in this same treatise recreation in

the form of play, aesthetic dancing, music, riding, wrestling,

education by travel, and care in speaking well the mother

2% R, H. Quick, Locke on Education (Cambridge: The
University Press, 1902), PP. 1-2,

24 Log. ¢it, .
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tongue. He advocated 1earningAthrough sense perception.
He emphasized the lasting effect of impressions in infancy,
the proper care of the health and development of the mind by
diécipline in their earliest years, OUf the importance of
this last point, early mental discipline, Locke says:
The Great mistake I have‘observed in People's breed-
ing their Children, has been, that this has not been
taken Care of in its due Season; that the Mind has not

been made obedient to bDiscipline and pliant to Reason o
when at first it was most tender, most easy to be bow‘d.db

Graves=6 says that Locke's resal attitude in education
must be taken chiefly from the Conduct, and read in the

light of his philosophy as expressed in his Esssy Concerning

Humsn Understanding. He says that in the former works,

Locke holds that the mind like the body grows through ex~-
ercise, and that the best practice for reasoning is found
in mathematics; while in his work thoughts he maintains that
moral training is to be obtained by control of reason; and
that physical training is to be obtained by that of formal
discipline, that has since been known as the "hardening
process.,"

Because of the disciplinary conception of education

held by Locke, Graves said that Locke would seem to be the

" ''25 1pia,, p. 2i.

‘; ‘L26fFf§n£}?iéirepont Graves, op. cit., pp. 58-66.
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first writer to advocate "formél discipline.”" And as to
the effects of the principle of formal discipline mpon edu-~
cation, it may be saii‘to have had tremendous influence upon
eaéh stage of education in practically every country and
during every period up to the last dedade when a reaction
began. |

Jean Roussesau's position among the great educators,
who effected changes in educational thinking and organiza-
tion and methods of procedure canﬁot bevslighted,

Rousseau's publication of Emile made him famous._\
Emile, it seems, is a product of Rousseau's childhood ex-
periences, His mother having died at his birth, he was ﬁn-
restrained in the home of his indulgent aunt when he in-
dulged in stealing, lying, or other moral offences of child-
hood.” His careless father, when Rousseau was only 8ix, sat
up night after night until daylight reading the silliest and
most sensational of romances from the large collection of
Jean's mother, When this source of reading could be had no

more, Jean turned to his grandfather's library, where he

found such works ss the Parallel Lives by Plutarch and stan=-
dard histories of the day, Later Jean went to the country,
where his already existing love for nature was greatiy en-
h@p@qd.;xﬂe,rama;ned&herq until he received a severe pun=-
ighment for.a.boyish offence, which Rousseau himself said

Lo
¢
; !
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caused him to begin to evolve the theory that restraint
end discipline of the impulses and the departure from nature
has always corrupted and ruined humanity,

| After this experience Rousseau spent two years in
idleness, four years as an apprqntice, in which time he was
influenced by bad companions. Zventually he ran away and
wendered from place to place. At last he settled in Paris
and there began to assume a sense of responsibility, ‘

Emile was directed against the artificial education

of the day. It aimed to replace it with s training that
should be natursl and spontaneous. Emile was divided into
five books. The first book starts with Rousseau's basic
principle that "everything is good as it comes from the
hands of the Author of Nature; but everything degenerateé
in thé hands of man."2’ Therefore Kousseau thought that
& child should be removed from society when an infant and
be given a natural and physical training, but no moral
training, becasuse Rousseau held that in infaney & child's
instincts are good by nature, and free from vice, and his
intelligence is free from error. fHhis negative type of
training is continued in the second book. The child from
his fifth to his twelfth year is to learn only through the
consequences of his own actions. Development of body'versus

mind:is stressed,

“27 Ibid., p. 86.
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The third book deals with the boy from his twelfth
to his fifteenth year, which Rousseau calls "boyhood,"
During this time he is to}1earn useful studies without

books, except Robinson Crusoe, and to take up cabinet mak-

ing. 1lhis book shows Rousseau'g belief in the sppeal to
curiosity and investigation,

The fourth book deals with the boy from fifteen on,
when his mind is to be prepared morally, and religiously‘by
his visits to people of unfortunate conditions, and to be
exposed to all classes of literature,

The fifth book deals with the education of the woman,
whom Emile is tg marry. In it Rousseau advised physical
training (but more to the purpose of beauty than that of
strength), domestic arts, obedience and industry, singiné,
dancing and other accomplishments, snd instruction in re-
ligion at an early age. As to ethical mesnners the woman
was to guide herself largely by public opinion, o

Graves holds that the fifth book is the weakest,
becanse Rousseau abandoned the natural, individualistic
training which he advocated for man and recommended the
passive, repressive training for woman,

But w1th all the criticism that Rousseeu's theory

had to undergo, many of its important principles are seen

in pract1cq,1n‘the schools of today. To Rousseau may be
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credited the laying of the foundation of the present social
aim of education, the study of the child as a basis for the
type material suitable for his mental level, the modern
regard for the psychological freedom of the child in his
thinking, feeling and acting, anq the gradusl disappearance
of the o0ld educational idea that a task is of no value ex-
cept to the degree that it is difficult and distasteful.28
The first outstanding educator after Roussesu was ‘
Pestalozzi. Of him Graves says:
The happiest educational results of Rousseau came
through Pestalozzi. Lt was Pestalozzi that developed
the negative and inconsistent naturalism of the Emile

into a positive attempt to reform corrupt society by
proper education and & new method of teaching,29

Pestalozzi's early training by his mother influenced
his ideals of education and his grandfather's example in-‘
sPired‘him to elevate the peasantry through the ministry
and law.' But in this he was not successful. <Then Pestalozzi
became interested in demonstrating to the peasants the im~
proved methods of agriculture, but this, too, was a failure.
In the meanwhile, & son had been born to him. Pestalozzi
followed the suggestions of Emile in rearing him, and re-

corded the results, ‘'‘hese gave him new ideas snd educational

28 1pid:; pp. 77-110,

£

by T :'. 29 Ibid’. , P. 122.
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principles, He held that education did not consist merely
in books and knowledge, and that children could be taught
to earn a living and at the same time develop mentally and
morslly. This venture he tried out in his home, where he
teught twenty of the most needy children, feeding, clothing
and treating them as his own, To the boys he gave practice
in farming and to the girls domestic duties and needlework,
In bad weather he taught both sekXes to spin and weave, Qhey
were trained in proper speaking and given an opportunity to
practice it in conversing and memorizing the Bible before
learning to read and write. Most of the training in this
type of subject matter was done while the children were work-
ing. The results of Pestalozzi's experiment encouraged him
to the extent that he increased the enrollment of pupils;
and as & result was forced to bankruptcy.

However, Pestalozzl later took charge of orphan chil=-
dren in‘the Ursaline Convent at Stantz where he taught them
through observation rather than hy}use of books, But, again,
Pestglozzi had to sbandon his project because the convent
at Stantz had to be used for & hospital by French soldiers.
After some time; influentia1 friends secured & position at
Burgﬁdrf;‘wheré hé:cbntinﬁed fo de#elop his method, and

attempted to reduce the elements of reading and arithmetic

‘to their simplest forms and group them psychologically so
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that the child could progress from the first step to the
second and so on in succession, 4He devised for srithmetic,
boards divided into squares upon which he placed dots or
linés representing each unit up to one hundred, <this table
was used to enable the pupil to get & clear idea of the
meaning of the digits and the process of addition,

To explain his method in detail, Pestalozzi wrote

How wertrude ideaches Her Children in which he states his ed-

ucational creed, Graves quotes these as summarized by
Pestalozzi's biographer, iorf. <The summary follows:

1. Observation is the foundation of instruction,

2, Language must be connected with observation.

2. ‘the time for learning is not the time for
judgment and criticism.

4, 1n each branch, instruction must begin with the
simplest elements and proceed gradually by following -
the child's development; that is by a series of steps
which are psychologically connected,

5. A pause must be made at each stage of the in-
struction sufficiently long to get the new matter
thoroughly into his grasp and under his control.

6., 4Yeaching must follow the path of development,
and not that of dogmatic exposition,

7. 'The individuality of the pupil must be sacred for

- the teacher.

8. 'the chief aim of elementary education is not to
-furnish the child with knowledge and talents, but to
develop and increase the powers of his mind,

- 9. Yo knowledge must be joined power; to what is
known, the ability to turn it to account,
10, “he relstion between master and pupil, especially
8o far as discipline is concerned, must be established
-..and regulated by love.

11. Instruction must be subordinated to the higher

cend of -education,3Q

% 1pid., p. 136.
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Pestalozzianism was introduced in the United States

early in the nineteenth century but at first did not re-
ceive much attention,  A iittle later various articles con-
cerning it appeared in the American educational journals
describing the Pestalozzian prinpiples and methods, Educa-
tors and travelers, who had returned from Germany, began to
suggest the new principles as remedy for the educationsal
defects in the United States, Warren Colburn was attractéd
by the methods and applied them to his "mental arithmetic,"”

FPirst Lessons, in which he even printed Pestalozzi's "table

of units.,"” This arithmetic spread "mental arithmetic"
throughout the country.

The most influentiasl movement was brought about by
Horace Mann, who spoke most enthusiastically about the
Pestalozzian methods and recommended them, 4Yhis resulted
in the establishment of the "Oswego methods" in the Oswego
schools, where teachers were trained for teaching. As a
consequence the Pestaslozzian methods were, during the last
quarter of the nineteenth century, the prevailing methods
in the elementary schools of the United States.

The industrial phases of the Pestalozzian influence

came: later into the United States., Such schools as Carlisle,

Hampton, and Tuskegee are examples of industrial schools, 1

51 _I_b_i,-_(}_., i’o 122,
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The next influential educator following Pestalozzi
was Johann Herbart, who stressed Pestalozzian principles
from the standpoint of'fhe teacher., Graves says of Herbart:
"He is the first example of the philosopher and psychologist
in education,"9?

Herbart believed that any idea once formed struggles
to preserve itself and that each new idea or group of ideas
is retained, modified,or re jected according to the degree.
of harmony or conflict it sets up with the already existing
idea. This is Herbart's principle of apperception and is
the central doctrine in his whole educstional system,

Herbart's aim of education is that of establishing
& moral and religious life., To s&ccomplish this end Herbart
thought instruction was necessary., He held that thie in-A
struction must be so selected and arranged as to appeal to
the previous experiences of pupils, and reveal ell the re-
lations existing. He would have meny varied interests so
that the pupils would experience a wide range of ideas,

Herbart emphasized correlation of subjects. In

~order to have this broad range of materials snd to unify

them, Herbart held that the two-fold mental process called

absorption and reflection was necessary. Absorption meant

52 ibi@ng P17,
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the scquisition of facts or ideas and reflection meant uni-
fying or assimilating ielated facts or ideas previously
acqnired. From this pfocess of -absorption and reflection,
Herbart worked out the four steps in his method o6f instruction.
The first step is cleatness, the presentation of the me-

terial to be learned; the second is association, the uniting

. of related facts previously acquired; the third, the gystem,
the coherent and logical arrangement of the united—related
facts; and the fourth, applying the gys tem to new data,

This method formulated by Herbart was only in prin-
ciple, but it has since been modified and developed by his

followers into what are now known as formal steps of in-

gtruction. These steps usually are stated as: preparation,

presentation, comparison and abstraction, generalization,
33 '

and application.

The United States was attracted to the Herbartian
doctrine to the extent that an Herbartian Society was formed
to extend the principles and adopt them. Besides, individ-
uals utilized these principles in textbooks. Among these

textbooks were: Essentials of Method by Charles De Garno;

General Method by Charles icMurry; and ihe Method of

Recitation by ¥Frank McMurry and Charles MclMurry.

e

e Tl

88 1pia,, pp. 167-193,
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Furthermore, when the reaétion against the forma-~
lized period set in, Herbartian principles began to gain
favor and committees were formed to investigate the instruc-
tion in the schools., The Committee of Fifteen appointed by
the National Education Association show the effect of the
Herbartian influence,2?

It seems to be generally agreed by writers on
Herbartian methods of education, that no system of peda~-
gogy has had as extended an influence in the United States,
to date, on educational thinking and classroom teaching.55

Another great educationalist, who was also a fol-
lower of Pestalozzi, was Friedrich Froebel, He concerned
himself with the child's development and its activities,
According to various writings, Proebel had difficulty in find-
ing hig life work, Finally, howsver, he began to teach, But
he reslized he needed a broader training and began his study
under Pestalozzi, In 1835 Froebel was invited to come to the
castle‘of Burgdorf, where Pestalozzi had formerly been, and
establish a school for the training of teachers. It was
while here, that Proebel began to devise playthings, games,

andvsongs°with bodily movements to accompany them, because

P ?%H?Report of the Committee of Fifteen," Proceedings
of the National Education Association (Chicago: ~American

Book Company, 18957, pp. 53-58.

86 Frank Pierrepont Graves, op, cit., p. 191,




. 31
he believed these would be valuable in the young child's
development,

Later Froelbel 0pened a school in Blankenburg, wermany,

and named the school Kindergarten, which means a "garden" in

which "children" are the unfolding plants, Here Froebel put
into practice his ideas, principles, and msterials which he
had invented earliser,

Froebel's principles were based on his conception ef
"organic unity" of the universe., Out of this grew his edu-
cational aim: that education should lead one to see the
contihuity of all things in the universe and to recognize
the unity of all things in the eternal unity, "God,"

Proebel applied this idea of unity or connectedness
between the home and the school in training the chilad. Hie
method of education was "self-activity" through which the
child was to carry out his ownAplans. Thus he was led to the
act of "creativeness," by which new ideas were formed and
expressed. |

Froebel's educational principles are not generslly f017
- lowed, but in the United States they have had a lasting in-
fluence.56 | |

 Herbert Spencei‘is included in this review for the

reason that he gathered together the educational principles

86 1pid., pp. 194-234,
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of Rousseau, Pestalozzi, and other educational reformers and
stated these principles in a logical order, and defined the
aim of education, |

| Spencer says: "The function of education is to pre-
pare for complete living."37

Spencer's principles are as follows:

1, In eduéation we should proceed from the simple
to the complex,

2. Our lessons ought to start from the concrete and
end in the abstract,

3. The education of the child must accord both in
mode and arrangement with the education of man con-
gidered historically.

4. 1In each branch of instruction we should proceed
from the empirical to the rational,

5. The process of self-development should be en-
couraged to the fullest extent.

‘6. fThere is always a method productive of interest,
and this is the method proved by all other tests to be
the right one,38

With the "common school revival” in education in the

United States, during the latter half of the nineteenth cen-

tury, Horace Mann was outstanding, because of his interest

37 Orlie M. Glem, A Work Book Syllsbus in Principles
of Education (Baltimore: ~Warwick and ork, Ine,, 1928),
P. 60,

88 Herbert Spencer, Education (New York: D, Appleton
and Company, 1909), pp. 115-12F, cited by Graves, op. cit.,

P*’.’BSE *
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and direct leadership in education in Massachusetts snd his
influence in general on education in all the United States.
He was elected to the Bdard of Education in Massachusetts,
In his attempts to reform the schools he had to meet the
conservatism and bitter prejudiceg even of the school=-
masters. Among the greatest of his accomplishments was the
establishment in Massachusetts of the first public state
normal schools in this country, one at Lexington, one at
Barre, and one at Bridgewater.

Graves discusses Mann's view of the aims of educa-
tion as follows:

His foremost principle was that education should be
universal. irls should be trained as well as boys and
the poor should have the same opportunities as the rich,
This universal education, however, should have as its .
chief aim moral character and social efficiency, and
not mere euridition, culture, and accomplishments. But
while the public school shouwld cultivate a moral and
religious spirit, this could not be accom lished, he
felt, by inculcating sectarian doctrines, ’

Graves further says:

But Mann was mainly a practical, rather than s theo~
reticel reformer. To the material side of education,
he gave serious attention. He declared that school
buildings should be well constructed and sanitary. . . .,
As to methods he maintained that instruction should be
based upon scientific principles, and not upon authority
and tradition., Pestalozzi's inductive method of teach-
ing received his spproval, for he felt that the pupils

' 5? Frank Pierrepont Graves, A History of Education in
Modern times (New York: ‘he sacmillan Company, 1913), p. 1665.
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should be introduced at first to the facts of the hu-
manities and sciences, ., . .

Mann rendered practical and brought into use many ot
the contributions made to the educational theory by
others, and thereby anticipated many of the features of
later educational practices. ‘Yhe word method of reading
took the place of the uneconomical, artificial, and
ineffective method of the alphabet, and the Pestalozzian
object methods and oral instruction were introducead,

The connection between physical and mental health became
better understood. “hus during the educstional swsken-
ing the people of Massachusetts renewed their fsith in
the common schools .40 :

II. NEW AIMS OF EDUCATION

The aims of education of the first quarter of the
present century have been concerned with child development
in terms of unfoldment and adjustment in preparation for
future living in society. Iextbooks on the aims, principles,
and methods in education and on psychology have been written
by many educators,

| Bolton states the aim of education as follows: "Edu~
cation is & process of development and of modificstion or
adjusfment to environment and to the ideals of perfection
conceived by society and the‘individual."4l

"Education may be tentatively defined, then, as a

40 1pida., pp. 174-179.

, 41 Fredrick Blmer Bolton, Principles of EZducation
(New York: ‘Charles Scribner's Sons, 1910), P. 11.
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process by means of which the individual acquires experiences
that will function in rendering more efficient his further
action,"42 says Bagley.,'Hé next explains the forces or kinds
of education to which the child is exposed. He says there
are two: informal education, whiqh embodies the modifying
influences or learnings by actual experiences, and formal ed-
ucation, which embodies the modifying influences of some rer-
8ons, or institution, such as home, church, and school. |
Bagley defines the aim of the school in terms of formal edu-
cation as follows: "The school, then, is a specialized
agency of formal education which aims to control in s measure
the experiences of the child during the plastic period of in-
faney."45
Bagley deduces a proposition as to the ultimate aim‘
of education and states it as follows: "Social efficiency
has been proposed as the ultimate aim of education."44 hen
in turn he defines social efflclency to mean the "bread-and-
buttex" aim, "the knowledge" aim, the "harmonious develop~-

ment of all the powera and faculties" aim, and the development

- 42 William Bagley, the Educative Process (New York:
The Macmlllan bompany. 1914), p. 22.

43 Ibid,,MPPo 2% and 32.

.4 44 ibidé a P’ 61.




of "moral character" aim.45

Klapper states the following relative to education:
"Education is the organiéation of acquired habits of section
such as will fit the individual to his physical and social
environment,"%8

Hopkins says: "There are those who believe in edu-
cation as preparation for life, usually adult 1ife .47

Bdward L. thorndike, leader of the scientific move-v
ment in the twentieth century began to question the emphasis
upon the unfolding of mentai processes in education and
preparation to live in the future. His emphasis is upon
the child and the achievement of the fullest satisfaction

of the wants of mankind.

‘'he following paragraphs show some of ‘horndike's

. criticisms and views on education:

kiducation is concerned with any change which influ-
encesg the interaction of man and his world. 4Yhe chief
aim of education is to realize the fullest satisfaction
of human wants. Human wants are given this position of
supreme importance for the reason that anything, act,
or event in life has importance, value, interest or

45 1nia., pp. 44-64,

46 pgu1 Klapper, Principles of Educational Practices
(New York: 'D. Appleton and Company, 1912), p. 16,

47 R

‘Thomas H0pk1ns, Curriculum Principles and

-Eractlces‘(chicago. -Benjamin H, Sandborn and Company, 1954),

p: 80,
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gsignificance only as it tends to affect--to satisfy or
thwart--man's cravings, Human cravings become the
central concern of the process of education because
they are the primary and essential factors in initiat-
ing and sustaining actions of all kinds. Thinking,
‘imagination, feeling, acting, forming and breaking
habits are subordinate to dynamic forces--which may be
termed wants, urges, cravings, impulses, interests--
which generaste and maintain them. 1o change a want

is to make the most fundamental of possible changes.
Once & want is changed, all sorts of subordinate
changes in thought, feeling, and action occur as a
result., . . . Lo secure for each person the fullest
satisfaction of his wants, we must seek to effect those
changes both in man and nature which add to the satis~-
faection not of any particular person, family, nation,
race, or other group, but of humanity in general. Each
individual will secure the fullest realization of his
wants when they harmonize with and facilitate the
fulfillment of the wants of mankind as a whole.?

J¢ Stanley Gray says the following regarding the
social aims:

The function of education is to train individuals so
that they will become production specialists and actively
coroperative with other specislists in the common problem
of society--that of reducing the limitations of: disease
and death, restricted sensory range, faulty inheritance,
food and shelter activities and competition. whis is a
dichotomous function and implies both technical and
liberal education, Specialization can be developed only
by liberal training. Whether they should be given
separately or together is & problem for educators to
80lve, but no individual should be without either type
of training if he is to contribute to the reduction of

- the limitations mentioned above. ©opecialization and
consequent division of labor are impossible without co-~
operation, and co-operation is unnecessary without

""" '48 Eaward L. Thorndike and Arthur I. Gates, Elementary

9=81,

_ Principles of Education (New York: The Macmillan Company,
19297, op.
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specilization.49

Dewey says:

Since growth is the characteristic of life, education
is 81l in one with growing; it has no end beyond itself.
the criterion of the value of school education is the
extent in which it creates a desire for continued growth

and s 8plies means for meking the desire effective in
fact.b

Kilpatrick states:

Mere school education cannot possibly suffice for the

whole of life. To think otherwise is to misconceive

and belie the very meaning of education in relation to
life. KEducation goes on as 1life goes on. Life is a
novelly developing process, It does not repeat itself.
e o o Bducation is most truly conceived as being life
itgelf creatively facing its novelly emerging problems.,
Under such circumstances education must continue sall
through life,51

During the past century trasdition has largely govermned
the educational content and method; But today educators are
questioning: (1) what education may be best for society,

(2) why may that education be best, and (3) how may that ed-

ucation function?

Draper gives the following regarding the principles of

life and of seducation:

- 49 J Stanley Gray, Pathological foundations of Hdu~
cation (Chlcago. American Book Company, 1935), P. 36

5Q John Dewey, Democracy and Education (New York: The

'Macmillan Company, 19167. P- 62,

51 William Heard Kilpatrlck, Education and tha Social

JCIisis (Naw York: Liverlght "Inc' Publishers, 19527, pP. 50.




T ST o A S R Ty L N
E R A o

sducation will always present problems since the
social life of any group is constantly changing., . . .
ducation can establish no final goal although the
starting point and the general guide lines can be more
or less definitely determined since they represent the
social outcomes and purposes which sre the essence of
the 1life of the society. Education must be considered
as a process of experience and type of modification
through which the learner can adjust himself to the
socliety in which he lives, and in turn, modify and
advance that society. Modern education is growth in
terms of the native endowment of the individual and
also in terms of the social purposes of the nation or
race to which he belongs. :

Further it should be pointed out that thess goals are
not static in the affairs of men, but are constantly
changing in terms of the evolution of society. They
are dynamic in the sense that the aims have different
connotations from age to age and from generation to
generation., . . .

Educators cannot look to the past for guidance in
the solution of the problems of today and tomorrow, ‘he
economic adjustment that is being made in Americen life
and the resulting socisal adjustments find no counter= -
part in history. However, it will be significant for
the teader to think of education ag having a geographic
and cultural location ss being a function of a nstion
or a state at a particular time in the development of
western civilization.52

Percival Symonds expresses the present day aim as
follows:

loday we are concerned not only with the sacademic
child~-but with the whole child, which will include
his attitudes snd ideals, his likes s&nd his dislikes,
his fears and worries, his conflicts and inhibitions,
-his unified and integrated outlook on life, and many

el B2 Bagar Marion Draper, Principles and ‘echnique of
Curriculum Meking (New York: D, Appleton~Century Company,
19%6], pp. 76-85. . |
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1ittle hebits and skills of social adaptation,53
Most educators agree today that in order to under-

stand the child the teachef must give much attention to

his oooial background. The teacher of today is conscious of
the fact that two sooial groups are in the oh11d 8 social
background. One 18 the family or home group 3n which he has
experience of some kind. wholesome or unwholesome; the other
is his play group, or. gang, which may be either good or bad.
The problem’of‘the teacher and of the school is that of

attempting to substitute for the unwholesome activities those

| activities which will aid the ohild to live well socislly

both in school, in his play, and in his home. All of this
led to, and is contiouing to leao*to, & change away from

set textbook and formal class recitation procedure to life;
like situations, in so far as it is possible with the equip-
ment that the school administration has supplied.

- Bode describes. the progressive school as follows:

;ﬁmpo‘progressive school is a place where children go, not

primarily to learn, but to carry on a way of 1ife,"®% Bode

continues. his comments on the progressive schools a8 to the

a4y g

53 Percival M, Symonds, "The Contribution of Hesearch
to the Mental Hygiene Program for Schools," School and
Society, 54:40, July 11, 1931,

Rype e e AV

54 ‘Boyd H. Bode, Progressive Education at the Cross

Roads (chiu go:’ ‘Newson and Company.’iﬁﬁﬁi. Peo 9.
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interest appeal of school activities contrasted to real

life activities. He says:

Lhe progressive school is an artificisl situation,
not in any invidious sense, but in the sense that it is
a substitute for the life outside of school. . . . What
is substituted is not some implied way of 1ife, but s
series of discrete sctivities. Hence there is not the
same practical reason for doing things as there is out-
side the school. ‘here is not the incentive that comes
from direct participation in the activities of adults.
Yhere is in short, no adequate continuity between the
school and what may by contrast, be called "real life.™
Yet incentives must be presented in order to prevent
school work from degenerating into meaningless routine.
Consequently appeal has been made to immediaste interests,
which provided an escape from the difficulty but which
could hardly be expected to go the whole way. Yo in-
terpret the doctrine of interest as meaning that all
activity must be motivated by immediate and spontaneous
interests is to misrepresent it, <there is no warrant for
gsuch interpretation in the facts of everyday life, e
have this doctrine of interest because we have "progres-
give" schools, b5 '

The following summarizes progressive education of

today:

1. Concern for the individual, the development ot

his personal traits and his ever growing personality versus

acquisition of subject matter,

2. 1Interest, not mere entertainment or enjoyment,

but that which involves purpose end appreciation of the

activity.

8. Activity, or lesrning to do by doing. Construction

=80 1pid,, p. 52.
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or planning performance, accomplishment, and application
E are stressed.
i 4, ©Special provisions are made for creativeness,

Hard snd fast rules for perfect performaence in the production

are not in evidence, but appreciat;on for the effort of nec-
essary skills, however imperfect they may at first be.

5, OStress is given to thinking, by placing the child
in problematic situations and by helping him to find a way
to solve them,

6., opecial effort is made to promote socisl-minded-
ness, by having situations in which children and teacher
participate in group enterprises and leasrn to live in the

give and take conditions of a little democratic society.
III. SUMMARY OF CHAPT=R

The aim of education of the primitive was to train
the individual in fixed ways of doing things and in fixed
ways of religion, In other words,education was imitation of
the ways of life in a static social group.

the aim of the ancient ureek education was provision,

except in case of Sparta, for the development of personalities,

. With emphasis on intellectual, aesthetic, moral and physical

development of the individual, %The aim tended toward the

idealiétiepin that the harmonious development of the individual
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intellectually, morally,and physically was stressed.

The aim of the Romans was an imported aim, but edu-
catipn for service as a‘Warrior was uppermost and education
became formal and useless for other purposés.

The sixteenth and seventeenth centuries were periods
of scientific awakening when educationalists began to advo=-
cate elements that later were found in modern society and
education, such as the technique of science both in applicé-
tion to physical health, to the good of society, and to the
mental training of individuals., OSense realists began to
advocate the scientific, practical, and social studiss,
Comenius was the outstanding sense realist, far in advance
of others of this period. He recommended education through
sense training and according to the natural, gradual develbp—
ment of the child, He advocated education for the good ot
the child, and not for the good of the institution, He was
a believer in education in early childhood,

-The eighteenth century had as its outstanding con-
tributor to points of view in modern education, Roussesu,
He believed in education as the natural, unfoldment method
beginning with the young child apart from society until
about fifteen years of age. He stressed interest and educa-
tion through sense impression and physical development

through.physical activity.,
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Pestalozzi endeavored to make practical application
of Rousseau's Workabie‘theqries to school practice, thus
formulating principles Qf education on the basis of experi-
mentation, His aim was to develop the child mentally,
physically, and religiously. Learning was to take place
through sense training or object teaching. He believed so
strongly in this method that he made tables for use in arith=-
metic. This method later in the century became that of mefe
formal drill for the exercise of the mind.

Herbart followed Pestalozzi, He gained his distinction
of being the first to formulate a program of education based
on psychology.‘ He re jected the theory that the mind consists
of separate faculties. He held the mind to be a unit and
place where ideas are stored, and that mental life begins‘
with pfesentations which are the sensations and perceptions
of objects, He believed that when these objects are pre-
sented the mind reorganizes them by analysis, and regrouping.
From this theory Herbart worked out the steps for teaching,
which have;With somewhat different terms given by Herbart's
fbiidWers, come down to modern educatiqn. Today they are
khoWn as the five formal steps of teaching--preparation,
ﬁfeéeﬁfation, aéséciatidn, generalization and application.

‘Fidebél, Herbart's'coﬁfémporary, was the promoter of

education as 8é1f-activity and the founder of kindergarten
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traiﬁing which became very importént in the United States
during the latter half of the nineteenth century, <“1he im-
portance of kindergarten.training has continued to the
preseht day. |

the nineteenth century marked the establishment of
the public schools of the United States and the writing of

American textbooks, Religious training was emphasized in

the first half of the century and faculty psychology and
mental training were important to about the last quarter of
the century. During the latter quarter of the century there

began to be & dissatisfaction with the static systems, followed

R

by growth in education in the next century and a swing away
from formal education,

The present century is concerned with two important
movements in education: the scientific and the progressive,

The scientific has led educators to look to experi-
mentation instead of tradition and custom, nresearch studies,
involving the study of the child in order to find out more
about his ability to learn, and the study of the types of
materials suitable for the various levels of the child's

mental ability, are constantly being carried on., ‘he name

e T TR R s w1

of Edward L. thorndike is connected with this movement.,

< The progressive movement has connected with it the
% namea of Deway, the leader, and Kilpatrick and Bode as out-

atanding Supportera. Progressive education is concerned
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with the development of the wholé child in relation to the
group, <“this concept is the foundation of the school cur-
riculum which is based dn the nature of the community, Pro-
gressive educators believe, (1) that education is not prep-
aration for living,but life itself; (2) that education is
continuous throughout life; (3) that education is an active
process; and (4) that education grows out of human experience
rather than out of the mere learning of materisls included in
textbooks. Progressive education stresses first hand expe-

riences, interest, thinking, social-mindedness, personality,

physical health,and mental hygiene.
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CHAPTER III

REVIEW OF OLD AND NEW AIMS OF ARITHMETIC

Modern aims of arithmetic,like those of education,
had their basis in primitive society,,when primitive man ex-
perienced his firs$ need for aritﬁmetical meaning and ex=-
pression, Arithmetic has thus been important in the lives
of all people from the earliest to the present time. The

aims of arithmetic have changed from time to time. One is

"able to trace reasonably well these aims during this period

of time by the study of the history of arithmetic, and the
educational influences effecting changes in arithmetic, and by
the educational influences effecting changes in arithmetic
materials and methods.

‘Therefore, as a basis for understanding the materials
in the arithmetic textbooks, a review of the old and new
aims of arithmetic will follow. |

The review will be disoﬁssed in the following order
of topics: (1) the o0ld aims of arithmetic, and (2) the new

aims of arithmetic,
I. THE OLD AIMS OF ARITHMETIC

© All writers of the history of arithmetic seem to be

agreed that'as_ahgciénpe arithmetic -dates from the earliest

days of the primitive people, but as a school subject .~
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arithmetic is relatively young.
Of arithmetic as a science, Smith says:

Of all the sciences, of all the subjects generally
taught in the common schools, arithmetic is by far the
oldest., Long before man had found himself an alphabet,
long before he first made rude ideographs upon wood or
stone, he counted, he kept tallies wupon notched sticks,
and he computed in some Simple way by his fingers or by
f pebbles on the ground.l

j Susan Cunnington discusses arithmetic of the primitive
times as follows: |

The earliest efforts of man in counting were made so
long ago that it is impossible to trace them. But as
some idea of number must have followed closely upon the
recognition of things we may conclude that counting is
as 0ld as speech, and much older than writing. In the
: childhood of the world, when the wants of men were few,
; his words for expressing them were few; and we find
~ that primitive languages have hardly any other parts of

speech than nouns and verbs, and no connected account
or description is possible in them. Similarly, ancient
counting consisted merely in enumerating the numbers of
things &ctually seen, and not in the combining of
quantities by means of calculation. bBefore writing was
known there was no way of registering numbers, and so a
system of notation was unknown.

The first calculation was no doubt that of 1 and 1;
end though now the term "calculation" applied to such a
; process sounds absurd, yet once upon a time real calcu-
i . lation was needed, - The earliest primitive man who
[ grasped the idea that as 1 goat together with 1 goat
g . ~comprised 2 goats, and 1 ox together with 1 ox comprised '
2 oxen, so any one thing together with a similar thing
~eomprised 2 such things, had made & most important ad-
vance in mental perception. Many centuries passed, how-
ever, before familiarity with this truth led to the

} .

’{, T

iE 1 Dav1d Eugene bmlth The Teachin of Arithmetic
(Chlcago.J Ginn and; Company, 19137, p. 1.
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grasping of the abstract idea that one and one are two.

‘'he above earliest calculations would be made by the
help of those natural aids to counting, the two hands.
Later on the calculations became possible by the help
of the less obvious counters, the ten fingers. We have
permanent witness to this in simplest method of group-
ing, the pair; in the denary scale in which we count;
and in the term digit, from L, digitus, finger. . . .

It is evident that though the finger method was both
convenient and adequate for a primitive state of society,
it is entirely insufficient for large calculations, how=
ever ingeniously adapted and extended. Hence we find
~the next counters employed were shells or pebbles of the
beach,2

As primitive groups mingled with other groups, count-

ing became more complicated. “whe finger method and the use
of shells and pebbles no longer sufficed. It is thought

that the abacus was invented for the purpose of making count-
ing less difficult. According to Cunnington5 the abacus was
used By,nations widely separated in time and place.

The aim of the arithmetic of the primitives was not

difficult to define, because its use defined the aim, Siﬁce
all the arithmetic was the process of counting in some form,

either by the cutting of notches, laying together the amount

_denotlng a quantlty,or by u31ng the fingers, there appears to

be only one aim--tha purely practlcal aim, that ab111ty to

‘2 busan Cunnington, 1he Story of Arithmetic (London:
Swan Sonnenschein. and Lompany, Lim., 1904) pp. 1, 2, and 11.

® Ibid., pe lé.
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indicate numerical quantity.

According to Smith4_the aim of arithmetic remained
purely practical until philosophy began to develop in
ancient civilization, “hen numbers began to be differenti-
ated and arithmetic became & subject taught. 9The arith-
metic of the ancient Greeks had two distinct phases: (1)
the "logistic," which dealt with numerical calculations in
business and was taught to those who would engage in trade‘
or commerce; and (2) the "arithmetic,” which was the science
of number such as factoring, power, and root of numbers,
was taught to the man of "liberal education" or to the "phi~-
losopher” to meke his mind more philosophic.

The philosophers attitude toward the "logistic,"
taught to those engaged in business, was that "logistic"
was a "vulgar and childish art.” On the other hand these
philoéophers expressed belief in the value of "arithmetic"
as being a ﬁmover end guide to truth," and a means of im-
proving the mind,5

The aims of arithmetic of the early Greeks, then,
'would seem to be (1) the ablllty to use number calcula-

tions in business, and (2) the knowledge of the science ot

-4 Davia Eugene Smlth loc. cit.

S 5 Susan Cunnlngton, .E- cit.. P. 16.
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numbers for the purpose of establishing truth and improving
the mind, |

‘he earliest documents reléting to mathematics are
those of Babylon aﬁd Egypt. Clay tablets of Babylon indi-
cate a well developed system of nqmbers and knowledge of
land measure as early as 3000 B, €. 4dhere is in the KRind
Collection at the british luseum a‘treatise written by Ahmes
as early as 1700 B, C. »But it is thought that®the Egyptians
studied the science of numbers at a much earlisr date, be-
cause Ahmes stated that his treatise of 1700 5. C, was a
copy of an earlier treatise.6

Susan Cunnington says the following regarding the work
of Ahmes and other ancient mathematicians:

It (manuscript of Ahmes) is entitled, Directions for

obtaining knowledge of all dark things; and consists of a

collection of problems and results in arlthmetlc and
geometry. . . .

This book of Ahmes consists of four parts: fractions,
examples in subtraction and division, equations, and
geometrical problems,

1'he earliest treek mathematician was ‘Yhales (B, C.;
600), but there sare no written remsins of his teaching.

the first Greek scholar to add anything to the sum of
human knowledge was rythagoras. ., . .

the arithmetic of Pythagoras consisted of four prin-
cipal parts: (1) the Discussion of Polygonal Numbers,

6 "Babylonla and mgypt " Yhe Lincoln Library of

Essentlal Information,: Vol., 1I, p. 1133,
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(2) Ratio and Proportion, (3) KFactors, (4) sSeries and
Progressions., the treatment of ratio and proportion
wes perhaps the most useful and valuable branch of the
Pythagorean arithmetic.”

'wo other names are of importance, Euclid, :for his
work in arithmetical and geometric progressions, and
Erastoshenes for the correction of the calendar. His re-
sults were used by later astronomers.8

the next period, the mediaeval period, revealed more
extensive developments of arithmetic and arithmetic text-
books. <these contained,chiefly,materials relating to the
ratio and properties of numbers, wichomachus was the first
great arithmetician of the Christian era. His works were
similar to those of Pythagoras. Nichomachus's works were
studiad for about four centuries and his feme was carried on
bvaoethius, whose works formed the basis of nearly all the
mediseval arithmetic,

Among the Hindus,only the names of Brahmagupte and
Bhaskars are well known. 41he former compiled & book con-
téiﬁihé'ail the mathematical science then known to the Hindu
ﬁéqpie{ the latter wrote a fﬁller and more valuable arith-

metic, as a part of astronomy. His book dealt with many of

tp@ topics of later arithmetic such as weights and measures,

B T S

7 Susen Cunnington, op. ¢it., pp. 103, 106, and 109,

{
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numeration and notation, square and cube root, fractions,
gimple and compound proportion, interest, discount, and
barter, |

~Although the Hindus had only these two outstanding
mathematicimans, scholars from Arshia were instrumental in
maintaining methematical knowledge. L1t was through the Arabs
that the Greek and Hindu learning were united and brought to
Europe. ‘he Arab's contribution to Lurope was a practical'
system of notation and calculation., 41he Hindu and Arabic
system of numerals and the Romsn system are made practical
for computational purposes by means of a& new method of
symbol-writing, 4.t was soon adopted by merchants and account-
ants and spread by means of trade to other parts of Europe
and thence to;America.g

Before the middle of the sixteenth century there were
gsome - works of merit by English writers, one of whom was
Guthbert wohstall, Bishop of-andon; His Works De Arte

Supputanda formed the basis of later works on arithmetic,

His book was written in Latin. About the same time Kicharde
Benese wrote a kind of ready reckoner, in which one table

supplied the relation between amount of land and the payment
for labor on. it, and another table supplied information re-

garding, wool, .a.principel source of wealth at the t ime.

e S I e o aaa e p a el
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9 Ibid., pp, 118, 123, 124, snd 128,
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The most outstanding works of the century were those
of Robert Recorde. 41hey are considered to be the founda-
tion_of American textbooks. Hecorde was the first author
who wrote his works in English,

Names of persons, important in arithmetic development
during the seventeenth century,were Stevius, Robert Norton,
William Oughtred, and Noah Bridges. Stevius, a Flemish
mathematician, extended the denary numeration snd notation
downward and Norton, an Englishman, translated it into
English, Oughtred published "Claris iathematica.," It con-
tained all the then known arithmetical truth., It was the
principal textbook in elementary use at Oxford and Cambridge.
rifteen years later it was translated into English as "The
Key of the Mathematicks new forged and filed." Oughtred is
gaid to have been the greatest mathematician in the seven-
teenth century because of his wide reading and power of
gystematic érrangement. Noah Bridges' book was "Vulgur
Arithmetique, Explayning the Secrets of that Art." In it,
appeared for the first time, the ordinary method of long

division,

The nineteenth century books, although more numerous,
did not add to the study of the subject of arithmetic,
Processes were taught as tricks, rules were learned without

%ﬁjihésié reason or need, and the acquiring of arithmetical
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knowledge was only mechanical.lo

This type of book with its trick problems as well as
that which had justified ite existence by its usefulness in
business transaction, found its way into America during the
colonization by Europe.

When the colonists left England they brought with them
the things they deemed essential in their new civilization,
Among these things were the Bible, Psalter, and Yestament,

together with books of their childhood days,~-the Horn Book,

A.BC, and Primer Book of Civilitie. <These formed the basis
11

of the education and religion of the colonists.
Not only did the colonists bring with them their per-
sonal possessions, but also the traditions and ideals which
influenced their plan of education. In the first part of
the seventeenth century, during the period of colonization of
America; the European attitude toward arithmetic was that
it was essehtial to a boy's education only if he were to entér
commefciai life or engage in certain trades, A boy was often
giveh instruction in afithmetic in a separate school known

as 8 writing or reckoning school. When it was taught in the

10 Ibid., PP 155 138, 141, and 145,

11 Edwin Grant Dexter, A History of Education in the
:United States:(NGW‘York~ ‘The Macmlllan company, 19147,
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grammar school it was very rudimeﬁtary; Among the educated
aristocracy arithmetic was considered "common" or "vile,"
because it was used by t:adésmen and those persons connected
with ﬁhe common computation of business transactions., ‘here-
fore arithmetic as a subject was not taught to the sristo-
cratic boy who was capable of learning the science of numbers,
In case he could not learn the science, he was taught arith-
metic so that he could enter a trade or business. Therefore
the colonists, who had grown up &nd been educated in this
European environment, brought with them either the attitude
of the nobility or that of the tradesman regarding arithmetic.
The Dutch colonists, who had experienced the commercisl
prominence of Europe, brought with them to their settlement
in New York in 1621 this attitude,l®
Régarding the importance of arithmetic to the Dutch
colonists Kilpatrick states the following:

What mlght be called the official Dutch program for
the colonists was that promulgated by the classics in

1636 in the instruction "for schoolmasters going to
the East or West Indies.”

He is to 1nstruct the youth in reading, writing, and
arithmetic, w1th all the zeal and diligence,l

School Subject (Washington' Government Printing Oifice,

12 Walter 3., Monroe, Development of Arithmetic as &

Bulletin: No. lO 1917), p. 5.

13 Williem Heard Kilpatrick, The Dutch Schools of
New Netherlands and Colonial New York (Washington: Govern=-

ment Printlng Office, Bulletin, No. 12, 1912), p. 220,




P T L

57
Kilpatrick further said that, although the official
curriculum was not carried out uniformly, according to all
the available records in New Amsterdam, now New York, arith=-
metic was always included in the curriculum. Albany was
always an important commercial center and arithmetic was
therefore one of the chief sub jects of the schools, Only in
outlying villages of Dutch New York was arithmetic omitted .14

The preceding remarks seem to indicate that the |
Dutch colonists regarded asrithmetic valuable as & practical
subject for those who would engage in trade but not as a
cultural subject.,

Monroe gives the following regarding his study of the

place of arithmetic in the early colonial schools:

This éurvey of the early schools of the American
colonies shows that, whether arithmetic was explicitly
mentioned along with reading and writing in the officisal
acts of the colonial governments, as in New York, or
was omitted, as in case of Massachusetts and rennsylvanisa,
arithmetic was taught in the public schools in many
towns, probably from the beginning. ‘he activities of
trade and commerce, which were centered in these towns
created a demand for arithmetic, and instruction was

- given in the subject either in public schools or in
private institutions. 1n these schools arithmetic was
primarily & tool of commerce.ld , :

Monroe further states:

- 1% 1hid., pp. 220-221.

18 Walter S, Monroe, op. cit., p. 12.
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The aim of arithmetical instruction in this period
was not well defined. In a general way the practical
needs of trade and commerce were to be satisfied, and
this was the principal aim.
1he immediate end sought which also represents the
standard of instruction was a knowledge of the rules
and their application,l6
Interest in arithmetic as & school subject began to
grow during the latter half of the eighteenth century. Yale
and Harvard required it as an entrance to their courses.
Jhis necessitated the teaching of arithmetic in the elemen-
tary schools., iiassachusetts ahd New Hampshire made arithe-
metic compulsory. English and American writers began pub=-
lishing textbooks.

'The first arithmetic textbook by an American asuthor

was, Arithmetick, Vulgar and Decimal: with Applications

thereof, to a Variety of Cases in Irade and Commerce,

written by Isaac Greenwood, 1729. »But it gained no impor=-
tahce in the schools, <This was true of all the texts pre-
vious to one written by rike in 1788, entitled A New and

Complete System gi'Arithmetic, Composed for use of the

Citizens ;g‘the United States. Pike's book was a very

large volume of 511 pages an@ not a text for young children.,

It was used in academieé and colleges.l7

| 15 Ibid., p. 15.

S Ibid., pp. 17-18
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the table of contents of rike's book included a large
number of varied topics, a few of which were as follows:

Pensions in arreafs at simple interst

Extraction of the biquadrate root

barter

Alligation medial

0f pendulums \

To find the time of the moon's southing

Yable of Dominical letters according to the cycle of
the sun

7o find the year of indiction

rable to find the date of Zaster from 1753 to 4199

‘'o measure & rhombus

To guage a mash tub

The proportions and tonnage of loah's Arki18

Other arithmetic texts followed rike's, By 1800 at
least twenty had been published, but not many of these texts
were in the hands of the pupil until about 1821. <Lhe plan of
teaching was that of the schoolmaster giving the problem to
the pupil from a ciphering book, which he had made when he
hed learned to cipher., He copied the problem on a blankbook
which the pupil had masde of paper and had sewed together,
Some pupils had books of better quality of paper and bound
with board or leather covers, ‘he pupil worked the problem
on a sScrap of paper,or‘abslate. When he had finished he
took his work to the master for his approval. If the answer

was identical with the master's, the pupil then copied it in

: : 18 Sister M. Marguerite, "Arithmetlc as a School Sub ject,"
Thm Gatholic Educational Review (Washington, D, C,: The .
Gatholic Press, voli., 34, 1936). p. b42,
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his ciphering book. If it was not identical, the pupil was

told to "do it all over ggain" even though his work was
| correct.,

Later when & pupil had a text of his own, the method
of instruction was the same. ‘'he pupil's ciphering book had
, the same topice as in the text, ‘‘he rules were copied and
E memorized verbatim without any knowledge of their'reasoning.l9
| The Ciphering Book Period,‘whiah extended up to 1821,
seems to hav; had no aim, except .on the part of the pupil,
to excel iﬁ ability to do difficult sums, learn the rules,

and have a ciphering book of nearly copied rules and prob-

TN

lems; ,

| TTﬁe ﬁext impbrtant change in the aims eand teaching of
arithmetic was due to the publication, in 1821, of a textbook
by Cummingg_andaﬂilliar§ Company in BoétOn. 1he author
was Waffeh Cdlburn,~a»téacher in one of the select schools of

poston. His book was entitled First Lessons in Arithmetic,

: on the Plan of Pestalozzi, with some imprdvements.zo

~.Colburn had become interested in the restalozzian

ot e e e

. ,' .«h E ‘:f‘:;._‘ .

o 19 Walter S; Monroe ;g. cit.. pp.: 4 45 46 51, and 52.

e

20 Sister M Marguerite, "The Influence of Pestalozzi
on. Early American wexts," The Catho;ic Educational Review
~ (Washington, D, G, The batholic mducatlon Press, Vol. 34,
1956)’ @Q BT eor w, donrss, oo ;‘"M | s
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plan of teaching. ©Some critics even suggested that Colburn
had merely copied what restalozzi had aslready done. But, in
the preface of his book,in editions 1822 and 1826, Monroe
said that Colburn acknowledged his indebtedness to Pestalozzi
for fhe tables he had copied.21

Sister i, iiarguerite states the following regarding
the principles or aims of Pestalozzi and Colburn relative to
arithmetic: |

Pestalozzian arithmetic had no reference to the busi-
ness world; it dealt with neither weights, moneys, nor
measures, lts interests consisted entirely in the mental
exercises which it involved; its benefit, in the increase
of strength and acuteness of mind, derived from that ex-
ercise, Its aim, then, was neither practical nor useful.
Arithmetical study according to Pestalozzi, was one of
the greatest means of mental discipline., It led, he
claimed, to the purpose of all education, the development
of intelligent ideas, and was, therefore, to be regarded
as the most important subject in the curriculum,., His
fundamental contention was that the mental processes of
the pupil are the most important factors in the study of
arithmetic, These mental processes were to be developed
gradually and in a method similar to that used by nature
itself. All things reach the mind through the senses;
hence, in the teaching of arithmetic, as well as in all
other subjects, Pestalozzi attempted to make the subject
evident to the pupils through vivid sense impression.
Objects and illustrative materisls of all sorts were used
for their purpose., In order to eliminate the old em-
phasis upon "ciphering" according to rule, all written
arithmetic was postponed in the Pestalozzian school until
the child had made considerable progress in forming clear

~and correct number concepts. Thus originated the "oral"
or "mental" arithmetic of the nineteenth century. Number
concepts were developed in connection with the arranging

;fj:fff?% ngﬁe: S;¢Monroe, op. cit., p. 61.
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and the manipulation of material objects, such as lines,
charts, and other things. Oral addition, subtraction,
multiplication, and division followed next. Since
Pestalozzi believed all these operations to be merely

a matter of combination and separation of units, these
were developed by giving the child an impression of the
relationship between numbers, After the child had ob-
tained clear ideas in regard to the value of various
numbers asnd had mastered, by means of concrete objects,
the addition and subtraction facts below ten, he was
given a table in which similar sequence of ideas was
shown by use of dots and lines, These tables, like con-
crete objects, were used as guides in counting. Later
on in the learning process, & table of regular figures
without any sense impressions were introduced, All this
work, as was mentioned before, was oral; written exer-
cises were not introduced until the child had completely
mastered the fundsmentals ,22

Sister M, Marguerite says that Colburn's opinions re-
garding the aims of arithmetic agreed with those of Pestalozzi.
As evidence of this agreement she cited the following excerpt
from Colburn's address before the American Institute of
Instruction at Boston in 1830:

Arithmetic when properly taught is acknowledged by all
to be very important as a discipline of the mind; so much
g0 that even if it had no practical aspplication which
should render it valuable on its own account, it would
s8till be worth while to bestow a considersble portion of
time on it for this purpose alone., This is a very impor=-
tant consideration, though & secondary one compared with
its practical utility.23

ﬂ«Sister M, Marguerite further writes:

22 bister M Marguerlte, op. cit., p. H78.

g8 Ibld., p. 579, citing Jacob W, Keller, "Warren
€olburn on the Teachlng of Arithmetlc," Peﬂagog;cal Seminary,
30 1925. pp. 162=167., .
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A study of Colburn's writings show that some of his
underlying principles are very similar to those of
Pestalozzi, In the two essays entitled "Juvenile Studies,”
published in The Prize Book of the Latin School, are con-
D tained some of the prlnclples' (1) Arithmetic must bve
1 taught by example. (2) The examples should be simple and
¥ familiar, involving only such terms and numbers as those
with which he (the beginner) is already acquainted, (3)
He should be led from the easiest to the less easy and
finally, by just gradation, to the most difficult. (4)
Examples should be repeated and varied until the learner
can invent them for himself and explain them to others.
He will then deduce the rule and proceed with ease and
satisfaction through the most complex operations and ,
reasonings., (5) In most treatises on arithmetic, this
method so natural and pleasing is completely reversed.24

Next it was pointed out that the similarity between
the principles of Pestalozzi and those of Colburn is more

noticeable in the preface to the third edition of The First

| Lessons. Quotations from the preface follow:

| As soon as the child begins to use his senses, nature
presents to his eyes & variety of objects, and one of

the first properties he discovers is the relation of

number, He intuitively fixes upon unity as a measure,

and from this he forms an idea of more and less, which is

the idea of quantity. . . . The idea of number is first
ecquired by sensible objects. Having observed that this
quality is common to all things with which we are acquainted,
we obtain an abstract idea of number, We first mske cal=-
culations about sensible objects and we soon observe that
these same calculations will apply to things very dissimilar;
and finally that they may be made without reference to
‘particular things. . . . Examples of this kind are of very .
little use until the learner dlscovers the principles from
practical examples,&5

2% poc, cit,

~oerraret

B 25 Ibid., p. 580, citing Warren Colburn, First Lessons.
Intallectual Arithmetic upon the Inductive Method of Instruc-

tion (Boston: Cummings and Hilliard Company, 1826), "Preface."
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The opinion regarding the agreement of the content

material with the basic principles, stated by Colburn in

Pirst Lessons, is expressed in the following paragraph:
Colburn's entire text is based upon the very prin-
ciples (as stated in the preface). ZEvery combinstion
begins with & practical example well illustrated.
Abstract examples are, in many instances, placed im=-
medistely after the practical, so that the pupil can
see the relation between the two.26
From the discussion of the preceding paragraphs em- .
phasis upon mental drill and faculty psychology is clearly
evident. But Pestalozzi should be credited for having in-
troduced the idea of using concrete objects in teaching.
That both Pestalozzi and Colburn believed in the utilitarian
value of arithmetic is also evident. But both failed in the
application of their theory because their emphasis on mental
drill overshadowed the utilitarian. value of meaningful
learning.
It seems justifiable,next, to include in this review

of the o0ld aims of arithmetic, the main points of Monroe's

description of Colburn's First Lessons of 1826 for the

reasons: (1) that Colburn's works had important influence .
on the development of arithmetic as a school subject and
on the introduction of the Pestalozzian theory of méntal

discipline§ (2):that;the description will give a clearer
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idea of Colburn's application of his principles to the
materials of his books.
Monroe's description of the 1826 edition follows:

The arithmetic which became known as Colburn's First
Lessons was first published at Boston in 1821, with the
title, First Lessons in Arithmetic, on the plan of
Pestalozzi. With some improvements. JIn 1826 it had the
title, Colburn's First Lessons. Intellectual Arithmetic
upon the Inductive Method of Instruction, which it still
retains., . . .

The First Lessons was intended to be begun at the age
of 6 or 6, and studied for three or four years. . . .

he book itself is divided into two parts. <‘Lhe first
contains the examples, the tables of the common denominate
numbers, the system of notation up to 100, and a few ex-~
planatory notes. Part II is called a Key, and is pri-
marily for the use of the teacher. . . .

The primary purposes of the book were to furnish the
child with practical examples ‘which required arithmetical
operations and to provide exercises for drill upon the.
combinations which the child discovers are needed to
solve the examples proposed., With few exceptions the
practical examples are taken from situations in the life
of children or from situations which children easily
understand. <The examples are about buying oranges,
dividing apples among playmates, buying family provisions,
counting marbles, etc. ‘here are few examples from sit-
unations in commerce, but on the whole the problems of

. the text stand out in marked contrast to the commercial
problems with which the texts of the previous period were
filled., In sddition to the practical examples, there are
well-graded lists of abstract exercises for drill., <Yhey

- 8tand to the practical examples about the ratio of three
to one.

Sectlon I, which covers 19 pages is concerned with
gddition and subtraction. . . . the first article con-
sists of very "simple practical questions," and in the

- second article the addition facts are called for in
regular order by questions such as: "Two and one are
how many?"; "Two and two are how many?"; etc, In the
third article the same questlons are repeated, but the
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order is varied. UYhe answers are not given in the book.
Colburn assumes that the pupil has grasped the idesa of
addition from the practical questions of the first srti-
cle. Knowing the meaning of such questions as "Three
and two are how many?" the pupil can easily find the
answer for himself, 1n the process of discovery he is
to use sensible objects such as beans, nuts, etec. or the
rlates., (Pestalozzian tables) ‘

The next article has to do with larger numbers, and
in some instance there are three or more numbers to be
added together. 4he numbers from 1 to 10 are to bs -
added to the numbers from 10 to 20. In the fifth article
subtraction is treated briefly, and in the next (the
sixth article) the numbers 1 to 10 are sdded to the num-
bers 20 to 100, All the preceding are then combined
together and the section closes with a list of "practical"
questions which show the application of all the preceding
articles., . . . '

In the Key directions are given for using the
Pestalozzian tables and other objective materials, . . .
Certain it is that Colburn was the first author in the
United States to introduce objective materisls in an
arithmetic text. 4whe plates represent Just one type
of objects which he used. seans, grains of corn, pieces
of crayon, marks, etc., are recommended for use snd even
preferred. . . .

The examples are to be solved without the use of pen-~
cil and slate or paper .27 :

The above description of Colburn's rirst Lessons re-

vealed significant features of Colburn's thinking and methods,
~Which made his contributioné of first importance in the devel~-

opment of arithmetic. According to wonroe,Colburn's kirst

Lessons of 1821 marks the beginning of an sctive period of

the ﬁroduetion of‘arithmetics, which éxtended over a period

?7-,.Wa;1tér S, Monroe, op. cit., pp. 63, 65, and 69.
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of more than thirty-five years. Some of the texts were re-
vised to keep pace with the expanding ideas of the time.

But by 1860 these revisibns and new publications were of no
greaf importance., lMonroe considered the active period as end=-
ing with 1857, because (1) it marked the date of the last re-

vision of & series of Ray's arithmetics until 1877, and (2)

the widespread and continued use of the Ray's arithmetic be-

yond the close of the nineteenth bentury and extending as

far as the first few years into the twentieth century.28

A quotation by ilonroe, relative to the Ray arithmetic,
will show the widespread use and importance of Ray's text-
kooks, The quotation follows:

Of all the texts of this period (1821 to 1892), the
series by Joseph Ray has enjoyed the most popular and
extended use, Ray's arithmetics became popular soon
after their first publication in 1834, and it seems
that their popularity increased rapidly for a number of
years., Until within the last quarter of a century, no
arithmetics were published which supplanted them except
locally. Even now (1913), after more than a decade
which has been characterized by texts of another type,
they are still a widely used series of arithmetics. ‘Lhe
average yearly sale for the last ten years has been
approx1mate1y 250,000 copies,29

The perlod from 1857 to 1890 or 1892 was the inactive '

perlod also known as the formallzed perlod of arlthmetlc.

During this perlod theremmu@ no textbook revisions or new

28~ Ibid., pp. 89 and 90. B ’
29

Ibld.. P. 970 ) ‘ l
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publications worthy of note. <The textbooks of the actife
period remained in use. Arithmetic teaching became for-
malized drill with no mesning etteched. But in about 1890
or 1892 new intérest in arithmetic was aroused. ihe period -

1892 was chosen by llonroe as the end of the period of the

formalized arithmetic while 1890 has been chosen by others %Y

Sister Marguerite chose the period 1860 to 1890 as
the period of formalized arithmetic, She ssaid that by 1860
the content of the arithmetic textbooks and the method of
teaching was beginning to be very formalized,due to the in-
fluence that Pestalozzi and Colburn had upon those persons
who were inclined to be extreme in their thinking. Of the
formalization of arithmetic in the United States from 1860
to 1890, Sister M. Marguerite writes:

The influence of Pestalozzi and Colburn in regard
to the teaching of arithmetic bore fruit which was not
altogether desirable nor fruitful., Festalozzi had begun
a3 a reactionary against the formalism of the eighteenth
century, but his own method, falling into the hands
of misunderstanding enthusiasts, became before the middle
of the nineteenth century the very essence of formelism,
Pestalozzi had suggested that the child be taught to
think in number work, Colburn had used the word "intel-
lectual" in his book. The extremists, therefore, has~
tened to act upon the principle that, if it did the chila
good to think a little, it would profit him a great desl
to think much more, Accordingly, the ides of mental
discipline came to dominate the entire field of arithme-
tic for nearly half a century. . . .

%0 1big., p. 90.
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The importance attached to the disciplinary function
of arithmetic soon caused it to rank first in the school
curriculum, ., . . Promotions were, in many cases, based
solely on arithmetic achievement. Subject matter was
retained which changes in conditions, scientific pro-
gress, and social and business practice had rendered
obselete., Combined with this was the fact that text-
books were very formal, During this period few new
texts appeared. The only ones of any considerable im-
portence were Hdward Brooks' Normal KElementary Arith-
metic (1863), Joseph Ray's New Practical Arithmetic
(1877), snd Daniel Fish's Arithmetic Series Number One
and Number Two (1883). In these texts, definitions are,
for the most part, of & philosophical nature, rules are .
numerous and are inserted at the beginning instead of
at the close of a section, as Pestalozzi and Colburn
had suggested. Lxplanation and solutions are stated
more dogmatically; deduction supplants induction as s
method of development; there is a gradual decrease in
the use of objective and illustrative materials and of
concrete problems, Many of the problems sre of the
puzzle type which were at that time thought to possess
great disciplinary value. . . .

Methods of teaching naturally followed the same course
ags did the changing aims and content. In opposition to.
the Ciphering Book period, where little or no attention
was paid to drill, this new period made skill, thorough-
ness, and mastery the outstanding objectives of arith-
metic instruction. ‘Yeachers and authors were evidently
much concerned with maeking pupils proficient in the
mechanical operations of arithmetic, Little attention

. was paid, however, to making prasctical the applications
of what was learned. Ilechanical repetition became the
one supreme method of learning. Rules were first mem-
orized, then applied. Colburn's method of induction
"was soon abandoned, and the teaching of arithmetic as
G well as the teaching of all school subjects followed the '
4. ~method of deduction. Much of the work in the classroom
was done orally and in concert recitation. . . . Pupils
were required to recite the tables backward and- forward

. .Part of the new empha81s on thoroughness in arithmetic
was undoubtedly due to the Brube Method which was intro-
duced in this country between 1840 and 1870. The method
.+ iwas.named efter its author, & German, who first published

fég ki iideas.on teaching arithmetic. ... .Grube attempted
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to improve the teaching of arithmetic by applying it

to the Pestalozzian principle of reducing each subject
to its elements and then making & thorough study of each
element, mastering it completely before progressing to
the next. The noteworthy feature of the method was its
simultaneous presentation of all four fundamental pro=-
cesses at once; for example, in taking up the number
four, the pupil was taught addition, subtraction, multi-
plication, and division of four. The same was done with
each number below ten. '

The wrube Method was introduced into this country
largely through the work of Louis Soldan of St, Louis,
who in 1870 read a paper on the method explaining fully .
all of its principles. Much time was wasted in adhering
to the method, for it was characterized by a thoroughness
carried to extremes. . . . In the United States the pian
wag not long-lived., It reached its heyday around 1885,
and by 1890 it was discarded.

The theory of mental discipline which dominated the
field of psychology and education caused arithmetic to
grow in importance as a School subject., Yupils began
in many cases to take up the study of numbers before
their fourth birthday. It was not, therefore, until
about the middle of the nineteenth century that arith-
metic really became one of the "three R's,. "3l

The disciplinary aim of arithmetic was regarded as
important throughout the nineteenth century, but by the year
1880 the value of arithmetic a8 a mental "trainer" began to
be questioned by leading educators and psychologists. At a

meeting of the National Association in 1880, Edgar Singerzz

51 Sister M, Marguerite, "Formalization of Arithmetic

<  iﬁhfhe United States, 1860~1890," The Catholic Educational

Review (Washington, D. C.: 'The Catholic Education Press,
lem"55,'1957)5‘Py; 28=3l.

_ 32 Ibid.,vp. 32, citing Edgar A, Singer, "What Con-
stitutes a.Practical -Course of Study?" Addresses and
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said that too much time was being devoted to the study of
arithmetic to the neglect of reading and other subjects.

the following year, at the next meeting of the same
£33

association,Andrew J, Rickof protested the predominance
of arithmetic over that of other school subjects., He con=-

tended that the school's duty was to train all people for

the common life, and that only the mastery of elements
should be required of the pupils of élementary grades,

In 1887, Krances Walker®% pointed out to the School
Gommittee of Boston the unfair amount of time that was being
spent in the study of arithmetic., He stressed the fact that
its methods were still based on the mental discipline aim
instead of training for practical affasirs of life. ‘“he re-
sult of Walker's attack was that the Boston School Boarad
passed several regulations relating to the elimination of
some of the topics, the confining of fractions to small num-
bers, the regulation of speed in oral arithmetic,and the
reducing of the time devoted to arithmetic in the grammar
and primary grades,

This reaction against mental discipline and faculty

58 ibid., p. 32, 01t1ng Andrew J.. Rickoff, "The
Common School Studles," Addresses and Broceedlngs of the
N. E A.’ 1881, PP, £21-28,

34 Ibld., p, 33, 01ting Eranc1s Walker, Uiscussion
vin Educatl lNew iork Henry Holt and Company, 1899), p. 34Z2.

|
1
i
f




7R

psychology in arithmetic grew stroﬁger until in the early
part of the twentieth century the reaction ended in most
vigorous attacks, ithis was due largely to two educationsl
movements. based on psychological ideas and educationsal
principles, coupled with the growing interest and criticism
of educators and the general public in the subject matter,
aims, and methods of the public schools. William James,95

the leading psychologist of the time published his two vol=

umes on the Principles of rsychology in 1890, and in it he

maintained that no amount of exercise was capable of modi-

fying a person's general ability to retain, but that re- ’

membering could only be improved by the day by day recurring

of various related experiences. - !
Yhe other movement was that relative to Herbart'sS®

educational theories, which were directly opposed to mental

discipline in that they placed stress on enrichment of the

content of a subject by correlation with interests in

various topics.

In 1892 the Committee of en,°! appointed by the

85 William James, 1he Principles of rsychology
(New York: Henry Holt and Company, Vol., I, 1890], p. 667,

© 86 Erank Pierrepont draves, ureat Educators of ihree
Centuries (New rork: Uhe Macmillan bompany, 1912), pp. 167=-193,

W - 87 committee of wen, report on Secondary Studies, with
5 Reports of Conferences arranged by the Committee (New York:
g American Book Company, 1894), p. 108, {




T

(&)

National Education Association, recognized that the value
of formal discipline was much inferior to what might be
obtained by the use of a different type of class exercises,

‘ihe Committee of Eifteen58

in their report of 1895
stated that they were fully convinced that arithmetic was

receiving too much emphasis in the schools and that much of

the impractical and obsolete topics should be eliminated.
that the social environment in which man lives preseﬂts

problems which he solves in some form of number and number

39

relation was the idea expressed by lewey in his taychology

of Number published in 1895 in collaboration with James
McLellan., 1o this idea Lewey added his general principle
that the process of education is more efficiently carried
on when the child is placed in the physical and social en-
vironment which demands that the child use his mind in solv-
ing these number relations,40

The changing concepts regarding the function of the

teaching of arithmetic from that of acquiring skill and

power toward that of growth and development of the whole

_ %8 Committee of Yen, Report on Elémenta;y Education
with Reports of Sub~Committees (Chicago: American Book
Company, 1895), pp. 53~-E58.,

: 89'J_ohn“Dewey and James McLellan, The Psychology of
Number (New York: Macmillan Company, 1895), p. 32.

40 1pid., p. 23.
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child was revesled by the examination of many courses of

study as reported in the ITwenty-Ninth Yearbook.4l 1In an

185842 course of study arithmetic was a prominent study for

mental.training; _
The Cincimnati course of study for 1862%% showed the

belief that the powsr gained in thelstudy of arithmetic

would function in a8ll other subjects,

The Suggestions accompaning the 1878 course of study
44

of Boston stated two aims, "practical utility" and "mental

i discipline," but suggested that neither be sacrificed for

the other,

The Saginaw course of study of 1890-189745

placed
emphasis on the practical and disciplinary value of arith- |

metic,

41 Twenty-Ninth Yearbook of the National Society for
the Study of Education (Bloomington, Illinois: Public Schnool
Puhllshing Company, 1930}, pp. 71-73,

42 Ibid., p. 71, citing New Haven, Connecticut, Report
of the Superintendent of Common Schools to the &eneral
Assembly, May Session, ~1858, ‘

43 Loc, cit., citing Clncinnatl, Ohio~=Superintendent's
Report--ZSrd Annusl Rgport 1862, p. 22,

44 Ibld., P. 72, citing Boston, Massachussets--School
Document No. ;1 Suggestlons Accompaning the Course of Study
- for Grammer Grades and Primary Schools, 1878, Ds 17.

- . 45 I.o

__t.
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The Pittsburgh course of 189546 seemed to question the
study of arithmetic for its value in mental development and
expressed disfavor of the method of memorizing rules and
definitions to be used simply as aids in mechanical operation
in which there was no meaning.

That MclMurry believed in the.practical side of arith-
metic is seen in two quotations from his book of 1905,

Special Method in Arithmetic, The -quotations follow:

The chief aim in arithmetic is the mastery of the
world on the quantitative side through number concept.

The thing we aim at, therefore, is a completely prac-
tical and accurate mastery of our material surroundings
from the narrow point of view of number, It is not
mathematical processes and discipline for their own sake .47

The course of study of Chicégo, 1904, contains the
following statement: "Concrete problems should be drawn
from the field of the child's interests and experiences."48

This indicates that the aim of arithmetic was to give

practical meaning through experiences with which the child

was familiar.

i 46 10c, cit., citing-Pittsburgh, Pennsylvania-~Grade
+ and Course of Study for the Pittisburgh Public Schools,

! BditTon of 1893, p. 6.

.+ 47 Charles A, McMurry, Special Method in Arithmetic
(New York: Macmillan Company, 1905), pp. 16 and 17.

48 Twenty-Ninth Yearbook, op. cit., p. 88, citing
Chicago~~Chicago Public Schools, Course of Study for the
JBlementary .Schools Adopted August 31, 1904, p. 1l.
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The arithmetic of 1910 to 1920 was largely based on

the practical arithmetic needs in order to get along in the
various future vocations. The teacher was to attempt to

make the learning situation as real as she could by provide-
ing situations in which the children could dramatize, or by
bringing in concrete things from the business world, or by
planning actual school room situations in which the children
could actually carry on the number situation, The follow-

ing excerpt from the 1912 course of study for Michigan schoolis

shows this trend:

Upper grades--ilake the work real in teaching per-
centage, interest, proportion, discount, taxes, in-
surance, stocks, mensuration., Let the children drama=-
tize the work, keep store, buy and sell, act as insur-
ance agents, brokers, bankers, commission merchants.
Get copies of all forms of business paper, copy and use
in actusl transactions., Let them measure, estimate, o

approximate, and plan for problems by actual measurements ,4Y
The following quotation by Suzzallo shows the trend
of arithmetic toward the practical aim relating to the busi-

ness world:

The utilitarianism that first attacked the older
course of study and its methods was the utility of the
business world, %The arithmetic of business life became
the standard, The practices of the market determined
what matter, skill and accuracy should be demanded of
the elementary school pupil. Recently it became the
habit to call upon the business man to give his opinion

" a8 to what constitutes good srithmetic teaching. Com-
mittees on courses of studies have investigated the

oy 49wibid.. p.v87, c1ting Mlchlgan--Distrlct Schools of
5 fh Edltion, 1912, pp.‘l42 £f,




metical processes in the business world with the ides
of utilizing the results as a basis of change in the
mathematics curriculum,

This aim of business utility, coming at & time when
the elementary school course was felt to be overcrowded,
met with hearty reception. It operated for the time be-
ing to eliminate materials not aotually in the business
world,50

o
relative frequency and importance of specific arith=~
The following excerpt from a course of study of 1v10

F

gshows the trend which Suzzallo discussed in the above par- .
egraphs:

The problems should also be as practical in their
nature as possible. <Yhey should represent the operations
of real 1life, and not some abstract or fancied view of
what these operations might be. In denominate numbers
the measures should be applied to the actual use of the
store, the shop, the market, the household, etec., Yhe
problems in percentage should not merely illustrate the
theoretical principle, but represent the actual business
of the store or office,bl

The course of study for the state of Indisna, 1914~
1915, states the following aims:

: 1. To train the pupil to a high degree of accuracy
and facility in reckoning.

2, To provide him with sound knowledge of facts and
- ~affairs associated with arithmetical work as an intel-
llgent cltlzen is expected to use.

b ' 5. To train him to think clearly, to reason accu-
3 H_rately, and thus gain such power ag will enable him to

hy _ 50 Henry Suzzallo, ﬂhe Teaching of Primarz Arlthmetlc
(Chieago. -Houghton Mifflin Company, 1911), P. 15,

4 BL owenty-Ninth Yearbook, op. cit., p, 98, citing
. Philadelphia, Pannsylvania-~-The . Course- of Study - in Arithmetic
Eér thePublic'Schools of PhlladsliﬁTE, 1910, p. 44,
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apply the machinery and logic of arithmetic to the so=~
lutions of everyday problems that he may meet in the
various callings and situations for life.

4, Yo train him in habits of order and neatness,
and to persevere along the line of sustained effort.

Thorndike's®® educational psychology influenced the
drill side of arithmetic. Thorndike emphasized the impor-
tance of concrete drill in the teachlng of the fundamental
processes that the child would need in computation at the
present time or in the future. He emphasizéd that short
drill repeated at freQuent intervals would establish habit
formation more easily than longer drills at less frequent
intervals. o

In 1917 Thorndlke publlshed the Thorndike Arlthmetlcs

which were copyrlghted again in 1924. A statement from the

‘preface of Book One stated the basis upon which the books

were written. Thorndike said-‘ "These books apply the pr1n~
01ples dlscovered by the psychology of learnlng, by experi-
mental educatlon, and by observation of successful school

pract;qe, to the teachlng of ar1thmet1c:."54

W
o

e DR Indiana, Uniform Course of Studz for the Elementary
Schools of - Indlana, 1914 1915, p. 66. : . v

Ny

AT thi88 jonn- Wy ‘btudebakar, "New Yrends in the Teach1ng
of Arlthmetlc," The Mathematlcs Leacher, Vod. AXXII Meay,

- g, 547 anard Lee‘Thorndike;‘lhe Thorndike Arithmetic,
Book Onew(ch;eago. Rand WcNally and Lompany, 1917 1924),

SRR S Lot o ,""‘.
w. Ee L [ o N

\.m 3




79

The Indiana State Course of Study for 19245 aavisea

the teachsrs to study carefully Thorndike's viewpoint re~

The yearsl1928 and 1929 were merked as periods in
which unite of arithmetic began to appear in & number of

garding the tesching of arithmetic . ,
the courses of studies, Thesa.units consdisted of activities

centering around the keeping of a grocery store, buying in
the lunch room, or in the building-of a house, ‘There were
courses of study which showed two types df arithmetic, One
type was that in which the number facts and fundamental
processes were consciously planned for the activities pre-
vious to the teaching of the unit. This was the teacher's
plen being exacuted., The second'type was the unit in which
the activities were planned by the pupils and taﬂchers and
the arithmetic content came naturally into the actlvity. the
computation being employed in a meaningful ﬁay. Examplée
6!Tthe§e types qf'WOrk are seen in the Kansas City course of
study for-192855 and-that of the’Raleigh'course of study for

1928.%7

55 Indiana, Manual with Course of Study in in Arithmetic
for the Elementary Schools of Indians, “Bulletin No, 474, 1924, p. 7.

86 gienty-Ninth Yearbook, op. cit., pp. 91-92, citing
Kansas City, Missouyri--Course of btudx in Arithmetic for
G;ades 1 to VI )19 28.Vpp. Tssff' st ' ‘ o

B ’*~5v'ibid.. P 93. citing Raleigh, North Carolina--
Teaching in Grades Two and Three, 1928, pp. 69 f.
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The years 1928 and 1929 seem to mérk clearly the close of
the period of 0ld aime in arithmetic, because of the trend
away from that of formal diécipline,~and preparation for
living in the future &5 2 member of society., ‘hese last
courseg of study, mentioned above, point'to the conception
of social utility that.is emphasizéd in the new or modern:

aims of arithmetic,
JI. THE NEW AIMS OF ARITHMETIC

The new aims of arithmetic from 1930 to the present
time are defined in terms of sociel utility. The major
aims have been well stated by Norton as follows:

« + « to bring children to a proper appreciation of
the cultursl value and s8ocial significance of arith-
metic, and, to help them acquire the ability to per-
form with accuracy and understanding the arithmetic re-
quired by everyday 1ife,58

David Eugene Smith has emphasized the social sig-
nificance in the following quotation: |

- -Arithme tic must be taught as a social subject; some=- ;.
thing that helps mske the world better, something that
everyone needs in order to get on in life, and something
that helps to bind people to one another; and if it is .

-+ not taught with this feeling and in this spirit, the

.2 teaching will-fail of its purpose, the results will be

Lo © diseppointing, and the pupils wiil be deprived of a

58 John N Norton ana Margaret A Norton. Foundations
B 1& (Ghicago.: Ginn end’ Company. 1936 )

k
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heritage which is their‘right.and privilege.59
This doctrine‘of social utility has brought about
changes ihiarithmetic te#tbdoks and coufses of study in the
last few years and is continuing., Makers of courses of study
and textbook writers have used research studies and materials
as given in the Ywenty-Ninth Yearbook,60 Buswell's Summary

of Investigations®?

and articles in educational magazines as

guides regarding the kind and amount of arithmetic material
to be presented at the various grade levels,

As a‘result courses of study are showing changes, due
to recent studies,as to when certsin arithmetic processes
are tokbé taught and the amount of material to be included in
the differeht grades, ©Some of the topics and problems that
hafe:been;pr§§ed to be dbsolete are being eliminated from
téxtbooks és well as from courses of studies, Formel arith-
metic. no idnger has a place in the first grade, Concepts of
numbei'réiationships are emphasized. Ihe following quotation

from the Indiana Course of Study illustrates this:

%9 Davia Bugene Smith, "Arithmetic for Intermediate
Grades," The Classroom Yeacher (Chicago: The Classroom
Teacher,'lnc., 1927), Vol. 7, p. 394,

60 iwentz-Nlnth Yearbook 9p. clt., Pe 748,

Tt 61 Guy T Buswell, "Summary of Arithmetic Investigatlons,
Elementa;y School Journal, 26: 692-703, 745-758; 27:685-694,
731-744; 28:702-709, 750 742; 20:691~= 698, 737~ 747 30:766=775;

¢ 31:756-766% 32'?56-775} 34 209-215; 35:212-214: 36 211-213;

L B7:209-212; 38:210~214, May, 1926 to July 1, 1937,
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urade I. No formal arithmetic should be attempted
in this grade; however the idea of number and number re-
lationships should be introduced in genuine problems
closely related to the experience of children. A vo-
cabulary suited to the child's experiences and needs
should be developed.b2

The content, organization, and method of teaching

arithmetic,based on the new aims of arithmetic,will depend

upon the meaning that the term "social utility" has to
curriculum makers and authors of textbooks snd classroom
teachers, Social utility in the narrow sense includes only
that which is actually in use, while the broader meaning
emphasizes the value to society in all its phases, Arith-
metic has not just arithmetical value in what it is actually
used, but it has informational value to the every~day activ=-
ities of every individual. Yhis is well illustrated by the
follow1ng quotation:
Many have recommended the elimination of longltude

end time, Yet in the operation of the radio and in

traveling, a considerable part of the population needs

to have at least a reasonable understanding of differences

in time. Although this might be thought to be a geograph-

ical concept, there are mathematical elements involved,

| so that this topic can easily be considered as an appli=-

cation of aspects of number to practical 1life situations,63

. There appears to be a trend toward the writing of

o 621ndiana, Program of Studies and Digest of the State .
Course of Study for Indiana Schools, Blementary and secondary
Supplembnt to Bulletin 100 ﬁev., 1956, P 46,

6szenty-Ninth Yearbook gp. it., p. 80,
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supplementary materials such as workbooks and informationsl
stories to aid in the understanding and appreciation of arith-
metic as & social utility. Smith®% has written & book for
young bhildren regarding the origin of number and number
symbols of all races., The book is illustrated by pictures
of the children of these races and of modern children
in the ir particular environment. This is an indication that
the term social utility has the broad meaning for at least

a number of thinkers.
ITII. SUMMARY OF CHAPTER

Aims of arithmetic had their origin with the first
need for number conception and computation,

The aim of the primitive was the ability to count or-
indicate' a measure or quantity in the carrying out of some
ectivity, 1t was purely for practical purposes,

Arithmetic to the ancient peoples meant: (1) the
ability to use nﬁmber computations in business, and (2) the
knowledge of the science of numbers to establish truths and
strengthen the mind, (This applied to the philosopher and

the man of liberal education.)

T
P

1 64 .pgyia- ‘Bugene Smith, The Wonderful Wonders of One-

TIwo- Three (New York. McFarlane,lwarde, mQFarlane, 1937),
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The aims of the early colonial period were traditional
to the extent that the attitude toward arithmetic was that
of the European culture of which the colonists were a part.
Arithmétic, for the purpose of the boy who would engage in
business or commerce, dealt with the computations for prac-
tical application. Arithmetic, for'the boy csepable of
learning, dealt with the science of numbers for the purpose
of streng thening his mind,

During the eighteenth century the aim relating to
grithmetic of the ciphering period was probably nothing
more than the ability to do hard sums, to learn rules, and
to have a book of neatly copied problems, definitions, and
rules in his ciphering book.

The aims of arithmetic of the nineteenth century wereé
influenced by the Pestalozzian theory of mental discipline
and of concrete sense perception, KEmphasis was placed upon
orsl arithmetic by the inductive method, and the introduction
of & new process by a practidal illustration., <“1he aim, then,
was to give mental training through the use of drill. <this
resulted in formalized arithmetic devoid of meaning.

The twentieth century has experienced a revolt against

the disciplinary aim. <The Herbartian theory of supplying

meaningful content as opposed to mere formal drill and the

James theory of the inability to improve the memory by any

. amount of exercise (pure repetition in the form of drill)
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brought about éhange. The srithmetic aim began to be bssed
on its use. The aim was to provide experiences or activities
on which to base the abstract»processes involved in arith-

me tic,

Next came the change due to ipvestigations_of the out-
of-echool~life usage of arithmetic. This brought about elim-
ination of topics considered by the business man as obsolete.
The aim of arithmétiC'was to prepare’ for future partioipatioﬁ
by learning the computational processes used in the business
world, |

The present aim is that of social utility, with em-
phasis on meaningful concepts and appreciation of the arith-
metical values to society in all its phases. The two im-
portant aims for the teaching of arithmetic today are: (1)
to guide the pupils to appreciate properly the cultural
values and social significance of arithmetic; and (2) to help
them acquire the ability to perform with accﬁracy and under-
standing the commonhgompuﬁatioﬁs in everyday living, by

utilizing as far as possible real life situations for this

learning.




CHAPTER IV
ANATLYSES OF ELEVEN ARITHMETIC TEXTBOOKS

The following books are included in this study:

1. An Arithmetic on the Plen of Pestalozzi, with

somg¢ Improvements by Warren Colburn (1821)

2. Practical and Mental Arithmetic on a lew Plan

by Roswell C, Smith (1835)

3., Ray's Arithmetic, First Book by Joseph Ray (1857)

4, Yrench's First Lessons in Number by J. H. French(1866)

5, A Primary Arithmetic Uniting Oral and Written

Exerciges in a Natural System of Instruction by E., E, Whitel 1868)

6. New Primary Arithmetic by John H, Walsh (1895)

7. School Arithmetics, Primary Book by George

wentworth and David Eugene Smith (1919)

8. A Child's Book of Number for Kirst snd Second"
Grades by John C, Stone (1924)

9. First Days with lumbers by Clifford Brewster

Upton (1933)
10, Child-Life Number Book by Charles E, Garner and

Livingstone’ McCartney (1938)

11, The Wonderful Wonders of Une-Two-Three by David

Eugene Smith (193%7) '
e QF*Thé:fﬁrsiﬁtﬁiéé books represent the sctive, formalized
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Pestalozzian period of which Oolburh was the first out-
standing American author of arithmetic textbooks.

the next two books repfesent the static period in
arithmétic textbook production.

the three books which follow represént the revival
period in which there was s reactioﬁ against the formalized
mental discipline theory and a trend toward the practical
utility theory.

‘‘he remaining books represent the modern social util-
ity theory, 1the last of these three books is not in reality
an arithmetic, but is a supplementary book, which, if properly
used, forms an excellent basis for the understanding of num-
bers as used by social groups of all nations,

The anslysis includes a discussion of each book accord-
ing to the following points: (1) the name of the book, (2)
the author, (3) the publishers, (4) the date of copyright,

(5) the preface, (6) the teacher aids, (7) the table of con-
tents, (8) problems as illustfations, and (8) a summary state=-
ment. Interesting and peculiar features of the early text-
books are included.

Yhe reader may find what appears to be inecorrect spel-
ling, poor English,and unusual punctuation in excerpts quoted

from the early arithmetic textbooks., Frarticular attention

k. has heen given to verbatim copy from the various books.

Thq‘discussion of the study of the early textbooks is

l
i
|
|
|
|
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extensive in some cases, buf this séems justified for the
reason that these textbooks are old and will soon be in such
8 state of deterioration that‘they cannot be used, JVescrip=-
tions regarding the mechanical features of these books and
reproductions of pictures, illustrations, fables, and other
features are included. ‘his method will not be adhered to
for the later texts, except for one or two.

the order of analyses is the same as that in the fore-
going list, DLue to the fact that quotations from the eleven
books included would require a‘large number of footnotes,
only one footnote appears at the beginning of each analysis,
lnsteéd of footnote citations, specific page numbers are cited

in the report.

I, AN ARILTHVMETIC ON THE PLAN OF PESTALOZZI
WITH SOME IMPROVEMENTS

This book measures three and five-eighth inches by
gix inches and contains 143 pages. 'the cardboard back is

covered with splotchy paper of grayish-green and reddish=-

orange., The bound edge is of light brown leather. <Yhere are

neither pictures nor plates in the book, the title page
gives the following informationi P | o
An Arithmetic on the Plan of Pestalozzi, with some

Improvements by Warren Colburn, bBoston: XYublished by
.. Cummings. and Hilliard, Hilliard and Metcalf printers,
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1821.1

t'he next page gives information concerning the copy-
| rignt. it is as follows:

District of hiassachusetts, Yo wit: District Clerk's

BE 14 REMEMBERED, 1hat on the fifteenth day of wovemver,
in the forty sixth-year of the Independence of the uUnited
States of America, CUMMINGS and HILLIARD, of the said
District, have deposited in this Office, the title of =
Book, the right whereof they claim a8 proprietors, in the
worés following, viz.,

An Arithmetic on the plan of Pestalozzi, with some
improvements., By Warren Colburn.

In conformity to the Act of Congress of the United
States, entitled "An Act for the encouragement of
learning, by securing the copies of maps, charts, and
books, to the authors and proprietors of such copies
during the times therein mentioned;" and also, to an Act,
entitled, "An Act, supplemtary to an Act, entitled, an
Act for the encouragement of learning by securing the
copies of maps, charts, and books, to the sauthors and
proprietors of such copies during the times therein men-
tioned, and extending the benefits thereof to the arts
of designing, engraving, and etching historical and
other prints.”

' J. W, Davis,
Clerk of the District of Massachusetts.

The next two pages of the book include two recommen-
dations regarding'Colburn's text. They are as follows:

4 _ Boston, 15 November, 1821,
-+ T have made use of the Arithmetic and’ Tables, which
you sometime ‘Sinece prepared, on the system of Pestalozzi;

LR o

‘1 Wayren Galburn, . Arithumetic on the. Plan of
'Pestalozzi with some Improvements (Boston: G Cummings and
Hilliard, 18215.

{
i
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of it, which you have shown me., I shall continue to use
it; satisfied from experiment, that it is the most etfec-
tual and interesting mode of teaching the science of
numbers with which I am acquainted.

|
f and have been much gratified, with the improved edition

| Respectfully
: S Your obedient servant
Henry Colman

Mr. Warren Colburn

Having been made acquainted with Mr, Colburn's treatise

. on Arithmetic, and having attended an examination of his
scholars who had been taught according to this system, I
am well satisfied that it is the most easy, simple and
natural way of introducing young persons to the first
principles in the science of numbers, The method here
proposed is the fruit of much study and reflection. 4he
author has had considerable experience as a teacher,
added to & strong interest in the subject, and a thorough
knowledge not only of this but of many of the higher
branches of mathematics, This little work is therefore
earnestly recommended to the notice of those who are em-
ployed in this branch of early instruction, with the be-
lief that it only requires a fair trial in order to be
fully approved and adopted.

: J. Farrar,
Prof, Math, Harvard University

Cambridge, Nov. 16, 1821. (p. iv)
The preface includes the pages marked as. b to xiv,

inclusive. Parts of the preface follow:

S VR P

As soon a8 a child begins to use his senses, nature '
continually presents to his eyes a variety of objects,
and one of the firet properties, which he discoveres, is
the relation. of number, He intuitively fixes upon unity
as ‘g measure, and from this he forms the idea of more
and leasi which is the idea of quantity.

The names .f a few of the first numbers are usually
learned very. early, .and children:frequently learn to
, count:asfar a8 a hundred before they 1earn their -
— letters‘ RIS SR oo O B

G AR RIS




vl

As soon as children have the idea of more and less,

"and the names of a few of the first numbers, they are

able to make small calculations, And this we see them

do every day about their playthings, and about the

little affairs which they are called upon to attend to.
The idea of more and less implies addition; hence they
will often perform these operations without any previous
instruction. If, for example, one child has three
apples, and another five, they will readily tell how
many one has more than the other, If a child be re-
quested to bring three apples for each person in the
room, he will calculate very readily how many to bring,
if the number does not exceed those he has learnt,

Again, if a child be requested to divide a number of
apples among & certain number of persons, he will con-
trive a way to do it, and will tell how many each must
have. The method which children take to do these things,

though always correct, is not always the most expeditious.,

The fondness which children usually manifest for these
exercises, and the facility with which they perform them,
seem to indicate that the science of numbers, to a cer=-
tain extent, should be among the first lessons taught to
them.

-To succeed in this, however, it is necessary rather
to furnish occasions for them to exarcise their own
8kill in performing examples, than to give them rules.
They should be allowed to pursue their own method first,
and then they should be made to observe and explain it,
and if it was not the best, some improvement should be
suggested. By follow1ng this mode, and maeking the ex-
amples gradually increase in difficulty; experience
proves, that, at an early age, children may be taught
a great variety of the most useful combinations of num-

bers.

Few exercises strengthen and mature the mind so much
a8 arithmental calculations, if the examples are made
gufficiently.simple to be understood by the pupils; be -
cause a regular,; though simple process of reasoning is
raquisite to perform them, and the results are attended
with certalnty.

The idea of number is first acquired by observing
sensible objects, Having observed that:- this quality
is common to.all things with which we are acquainted,
we obtain an abstract idea of number. We first make
ecalculations about sensible objects; and we soon observe,




xd B2 deris ot L o b e s

s Bt L

92

that the same calculations will apply to things very
‘dissimilar; and finally, that they may be made without
reference to any particular things. Hence from par-
ticulars, we establish general principles, which serve
as the basis for our reasonings, and enable us to pro-
ceed step by step, from the most simple to the more
complex operations. It appears, therefore, that math-
ematical reasoning proceeds as much upon the principle
of analytical induction, a&s that of any science,

From the above observations, and from his own ex~-
perience the suthor hses been induced to publish this
treatise; in which he has pursued the following plan,
which seemed to him the most agreeable to the natural
progress of the mind.,

Feneral View of the Plan

Practical examples are first proposed, in which ad-
dition and subtraction are involved. These are so simple,
thet almost any child of five or six years o0ld will
readily perform them in his mind, or by means of sensible

‘ab jects such as beans, nuts, etc., or by means of the

plate at the end of the book. The pupil should first per-
form the examples in his own way, and then be made to
observe and tell how he did them, and why he did them so.
The use of the plates is explained in the Key at the end
of the book., OSeveral examples in each section are per-
formed in the Key, to show the method of solving them.

No answers are given in the book, except where it is
necessary to explain something to the pupil. Most of the
explanations are given in the Key: ©because pupils gen-
erally will not understand any explanation given in a
book, especially at so early an age. The instructor

must, therefore, give the explanation viva voce. These,
however, will occupy the instructor but & very short

time.

Practlcal examples are given before the abstract in
all cas8e8 where it could be done to advantage, bhecause

they .are more easily understood, and they show the pupil

the use of abstract numbers before he learns them,

. -After the practical examples, questions requiring
the same kind of opersations are proposed in an abstract
farm, but they are to be solved by means of sensible
ohaeets. (pe d) -
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The first part of the abstract questions contain the
common addition table., The questions are proposed, and
the pupil is to find the answers himself. After he can
readily find the answers, he should commit them to mem~
ory. The remaining part of the abstract questions con-
talns addition and subtraction in various forms.

After the abstract questions, practical questions are
again proposed, of the same kind with which preceded
them, but more difficult.

- The second section contains multiplication. It com-
mences with practical examples, which are very simple,
Then follows the multiplication table, extended as far .
as the ten first numbers. ‘“he ‘questions in this table
are proposed in an abstract form, but are to be answered
by means of sensible objects, or by plate. The answers
are to be committed. After the table,. practical questions
are again proposed, which involve multiplication, and
gsome times addition and subtraction.

- The third section contains division, This commences
glso with simple practical questions. The division of
abstract numbers commence in the most simple manner;

‘that is by dividing two into two parts, and then find-

ing how many times two is contained in some of the smal-
ler numbers, Then three, four, &c. are divided and

made divisore in the same manner. Here the pupil also
learns the first principles of fractions, and the terms
which are -applied to them. (p. x) He is made to consider
one a8 the half of two, the third part of three, the
fourth part of four; &c. and two as two thirds of three,
two fourths of four, two fifths of five,&c.

The fourth section commences with multiplication. Lt
differs from the multiplication in the second section
only in this, that the pupil is taught to repeat & num-
ber & certain number of times, and a part of another
time. In the second part of this section the pupil is
taught to change a certain number of twos into threes,
threes 1nto fours &c. :

In the fifth the pupll is taught to find 1/2 1/5
1/4 &o', and 2/3, -3/4, 4/5; &c. of numbers which are
exactly: divisible into these parts, 4Yhis is only an
extension .of the principles of fractions, which is con-
tained: in .the third section. ,
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In the sixth section the pupil learns to tell of
what number any number, as 2, 3, 4, &c, is one hsalf,
one third, one fourth, &c.; and also knowing 2/3, 3/4,
2/6, &c., of a number, to find that number.

In all these sections are & large number of practical
examples, which shew the application of the principles
contained in them.

These combinations contain all the most common and
most useful operations of vulgar fractions. But being
applied only to numbers which are exactly divisible into
these fractional parts, the pupil will observe no prin-
ciples but multiplication and division, unless he is
told of it, In fact, fractions contain no other prin-
ciple, 1the examples are so arranged, that almost any
child of six or seven years old will readily compre-
hend them, And the questions are asked in such a manner,
that, if the instructor (p. xi) pursues the method ex-
plained in the Key, it will be almost impossible for
the pupil to perform any example without understanding
the reason of it. 1Indeed, in every example which he
performs, he is obliged to go through a complete demon~
stration of the principle by which he does it; and at
the same time he does it in the simplest way possible.
These observations apply to the remaining part of the
book.

These principles are sufficient to enable the pupil
to perform almost all kinds of examples that ever occur.
He will not, however, be able to solve questions in
which it is necessary to take fractional parts of unity,
though the principles are the same,

After section sixth, there is a collection of mis-
cellaneous examples, in which are contained almost all
the kinds that usually occur. 1here are none however,
which the principles explained are not sufficient to
solve, '

In section eighth and the following, fractions of
unity are explained, and, it is believed, so simply as
to be intelligible to most pupils of seven or eight
years of age. ‘he operations do not differ materially
from those in the preceding sections., 4Yhere are some
operations, however, peculiar to fractions. <1he two
last plates are used to illustrate fractions.
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When the pupil is made familiar with all the prin-
ciples contained in this book, he will be able to per-
form all examples, in which the numbers are so smsll,
that the operations may be performed in the mind., After-
wards he has only to learn the application of figures
to these operations, and his knowledge of arithmetic will
be complete. (pp. b bexi)

This arithmetic is divided into two parts. The first

part includes fourteen sections of problems, pages 1 to 108,

inclusive. The second part is called the Key, pages 109 to

143, inclusive. 7This includes the plates which are used

as concrete aids in the solution of the problems in the first

part of the book, Plate I, on pages 110 and 111, is de-

scribed as follows:

This plate, horizontally, presents ten rows of rec-
tangles, and in each row ten rectangles,

In the first row, each rectangle contains one mark,
each mark representing a unity or one.

- In the second row each rectangle contains two marks,
and in the third, three marks, &c,

The purpose of this plate is, first, to represent
unity, or as making a part of a sum of units. Secondly,
to represent a collection of units, either as forming
an unit itself, or as making a part of another collection
of units; and thus to compare unity and each collection
of units with another collection, in order to ascertain
their ratios. {p. 111) ‘

All the examples, as far as the eight section, can be
solved: by this plate. The manner of using it, is ex-
plained in the key for each section in its proper place.

The pupll, 1f very young, should first be taught to

'count the units, and to name the different assemblages

of unitg in the following menner:

The instructor showing him the first row which con-
tains.ten unita insulated, requests the pupil to put
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his finger on the first, and say, one; and then on the
second and say, and one are two, and . on the third, and
say, and one are three, ans so on to ten; then com-
mencing the row again, let him continue and say, ten
and one are eleven.,

After addlng them, let him begin with ten, and say
ten less one are nine, nine less one sare eight, &c.
Then taking larger numbers, as twenty or thirty, let
him subtract them in the same manner,

Next let him name the different assemblages, as twos,
threes, &c. Afterward let him count the number in esch
row, (pp. 110 and 111)

Section I has sub=-topics which the suthor calls
articles, fhey sre lettered A, B, C, D, B, end F. Page 1
of this section has a footnote which refers to the Key re-
garding the method of solving questions. Page 112 of the
Key gives the following information regarding Article A of
cection I:

A, The first examples may be solved by means of
beans, peas, &c. or by plate I. The former method is
preferable, if the pupil be very young, not only for
the examples in the first part of this section, but for
the first examples without any instruction.

1. “This example is solved by the plate as follows:

‘3elect one rectangle containing 2 marks, and another
contalning b, and ascertain the number of marks con-
tained in both together,

< N B. If the pupil be young, he will perform addltnon
by adding 1 at a time,

4. belect a rectangle containing 7 marks and take
away' 3 of ‘them. Or, keeping 7 in the mind, select a
rectangle contalning 5, and take them away, 1 at a time,
(p. 112) :

The preceding is the explanation of the solutions of
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problems 1 and 4 of Article A of Section I, page 1, ‘he

problems are as follows:

A 1. James has two apples, and William has three:
if James gives his apples to William, how many will
William have? ‘

4, David has seven nuts, and gave three of them to
George; how many had he leftz (p. 1)

No problem of this section contains easy combinations.,

Zach succeeding problem is more complicated, A few examples.

on pages 1, 2, and & follow:

5, Three boys, Peter, John and Oliver, gave some
money to & beggar, Peter gave seven cents; John four

cents; and Oliver, three cents; how many did they all
give him?

8. Dick had ten peaches, Harry twelve, and Charles
thirteen; Dick gave three to Stephen, Harry gave him
six, and Charles gave him five; how many had Stephen?
and how many had each left?

11. A boy went to the confectioner's and bought
three cakes of gingerbread, for which he gave a cent
apilece; two buns for which he gave three cents apiece,
one glass of soda water for four cents, and one orange

for six cents; how many cents d4id he spend for the
whole? . . ‘ :

© .13. A boy bought a box for eighteen cents, and gave
eight cents to have it painted, and then sold it for
thirty-two cents; how much did he gain by the bargain?

- 1l4. A man bought a sleigh for seventeen dollars,
and gave nine dollars to have it repaired and painted,
and then sold it for twenty-three dollars; how much did
he lose by the bargain? (pp. 1, 2, and 3)

' Article B is explained in the Key, p. 113, as follows:
ax;B; ,Tﬁngﬁrticlé contains-the-edmmon addition table.

The questions may be answered. by beans, peas, &c. or by
use of the table. It will be best to let the pupil
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answer them in both ways. When the pupil csn find the
answaers to these questions readily, he should commit

them to memory.

To solve the questions in this article by the plate,
select two rectangles which contain the numbers pro-
posed, and ascertain the number of marks contained in

both together.

9., USelect 1 rectangle conteining 7, and another con-
taining 3, and say, 7 and 1 are 8, and 1 are 9, gnd 1

are 10, (p. 113)
The 9 in the preceding paragraph refers to question
?, pa%e 3, in Article B, "Seven and three are how many?"
p. 3
There are eighty-one addition problems in Article B.

The questions include the addition combinations, whose sum

ranges from 2 to 20,

Article C, pages 6 and 7, contains such combinations

ag:

Eleven and three are how many? Nineteen and two are
how many? %wenty-one and five are how many? Nineteen
‘and eight are how many? Fifteen and nine are how many?
and hlghteen and seven are how many? (pp. 6=7)

Article C is explained in the Key, page 113, as

follows:

C. This article is only an extension of the last.
In this, the numbers from 1 to 10 are added to the
numbers from 10 to. 20, '

T

To solve these, keep the larger number in the mind,
and select a rectangle containing the smaller, and add

»oxthe. latter; 1 by . 1, to the former.

As soon gs the pupil can answer them readily by the
plate, it would be well to teach him to apply the last
article to the solution of these.
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2., 14 and 4 (4 and 4 are 8) are 18.

7. 17 and 8 (7 and 8 are 15) are 25, (p. 113)

Article D contains subtraction. The Key recommends
that ﬁhe pupil first answer the questions by beens, pebbles
and the like. Yhen, in the next place, use the plate, page
114. Problems from the list on pagé 7 of Article C are ex-

plained by the Key as follows:

2. 7 less &. =Select a rectangle containing 7, and
take away 3, 1 at a time,

24, 18 less 5. Keeping 18 in mind, select a rectangle
containing 5, and take them away, 1 at a time. Lastly
make use of Article A of this section, as follows:

7. 8 less &, & and b are 8; Therefore 8 less 3 are
5.

18, 17 less 5 (5 and 2 are 7; therefore 5 and 12 are
17) are 12, (p. 114)

Article D is explained by the Key, page 114, using
Question 14 as an illustration:

E., In this article all the preceding are combined
together, and the numbers from 1 to 10 are added to s&ll
numbers from 20 to 100; and subtracted in the same
‘masnner, ’

14, 57 and 6 (6 and 7 and 13) sre 63, and 3 (3 and
3 are 6) are 66, and 5 (6 and 5 are 11) are 71, and
2 are 73, less 8 (13 less 8 are 5) are 65, (p. 114)

The preceding question, page 8, which is used as an
illustration is as follows:

; :‘ 14,.,Eifty-seven, and six, and three, and five and
two, less eight, are how many? (p. 8)

'

" Article ¥ contains what the author cited in the
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Key, page 114, as "practical questions, which show the
application of all the preceding articles.," (p. 114) ~Frob-
lem six, page 10, is used as an illustration. it is as
follows:

6. A boy had thirty-seven apples; he gave five to
one companion; and eight to another; and when he had
given some to another, he had six 1eft how meny did
he give to the last? (p. 10)

The solution to the preceding question is given as

follows in the Key, page 1ll1l4:

6, 37 less 5 are 32, less 8 (12 less B8 are 4) are
24, less 6 (which he kept himself) (14 less 6 are 8)
are 18; consequently he gave 18 to the third boy.(p. 114)

Other problems on pages 10 and 11 show the incresased ?

complication, 4“hey are és follows:

4, rrom Boston to Roxbury it is three miles; from - |
Roxbury to Dedham, six miles; from Ledham to Walpole, ;
8leven miles; from Walpole to Wrentham four miles; from !
Wrentham to Attleborough, four miles; from Attleborough |
to Pawtucket, nine miles; from rawtucket to rrovidence,
four miles; how many miles is it from Boston to Providence?

9., A man bought a horse for forty-five dollars, and 1
paid fifteen dollars for keeping him; he let him enough
to receive twenty dollars; and then sold him for forty-
three dollars; did he gain or lose by the bargain? and ]
how much? (pp. 10, 11) :

Sectlon II deals w1th multiplication. “he author

says in the Key, page 115, that at first "the pupil will see

no difference between multlpllcatlon than in addition and

' timt 1t e best but that 1t may be well to explain it to

him after 8 while." (p. 115)
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Article A contains fifteen problems which the author
says are practical questions. 4Yhe following are examples
from pages 11 and 12:

l. Wwhat cost three yard of tape, at two cents a
yard? .

11, If & man travel three miles an hour, how many
miles will he travel in four hours?

15, L1f there are three feet in one yard, how many
feet are there in four yards? (p. 11, 12)

The preceding problems are explained in the iey,
page 115, in the following manner:
1, dhree yards will cost 3 times as much as 1 yard.
this question is solved on the plate thus: in the

second row, count 3 rectangles, and find their sum.
2 and 2 are 4 and 2 are 6,

11. A man will travel 4 times as far in 4 hours as
he will in 1 hour. In the third row count 4 times 3,
and ascertain their sum.

15. ‘lhere are 4 times as many feet in 4 yards as
in 1 yard, or 4 times three, (p. 115)

Article B, pages 11 to 15, deals with the multipli-
cation table, 4he Key, page 115, states the following:

B, “this article contains the common multiplication
table, as far as the product of the first ten numbers.

“he pupil should find the answers once or twice through,

until he can find them readily, and then let him commit
-.them to memory. (p. 118)

Pages 11 to 15 include eighty drill problems on the
multiplicatlon table. A few of them are as follows:

1, Two .times two .are how many?,
. B Three times two are. how m&ny?
~ 10 Two ¢imes~three are how many?
. 11,  Three times three are how many?
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27, Eight times four are how many?

46, Six times nine are how many?

60, Four times seven are how many?

70, Seven times eight are how many?

80., 1len times nine are how many? ?pp. 11-15)

Article C is described in the Key, page 116, as fol-

lows:

C. In this article multiplication is applied to
practlcal problems, They are of the same kind as those
in Article A of this section. (p. 116)

Examples of the foregoing problems, pages 16, 17, and
18 follow: |

11, There is an orchard consisting of ten rows of
treea, and nine trees in each row; how many trees are
there in the orchard?

14, How many farthings are there in eight pence?
29, How many gills sre there in one gallon?

2. A person bought two oranges at six cents apiece;_'
-and seven lemons, at four cents epiece; and five pears,
at two cents apiece; how much did the whole come to?

37, Two men start from the same place and travel
different ways; one travels two miles in an hour; the
other travels three miles in an hour; how far apart
will they be at the end of two hours? How far at the
end of three hours? How far at the end of four hours?
(pp. 16, 17, and 18)

Section III, Article A, is described in the Key,
pages 117 and 118; as follows: |
A, This gection containe division., The pupil will

scarcely distinguish it from multiplication, It is not
important that he should at flrst. ‘

Though the pupil will be able to answer these questions

by the multlpllcation ‘table, if he has committed it to
memofy thoroughly; yet it will be better to use the plate
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for some time. (pp., 117-118) | i

The following are problems from Article A, Section it

ITI, pages 18 and 19:

1. How many apples, at one cent apiece, can you buy
for four cents?

! 2. How many pears, at two cents apiece, can you buy
1 for four cents? _

5. How many pears, &t nine cents apiece, can you
buy for nine cents? How many for twalve cents?

7. If s man travel six miles in two hours, how many
miles does he travel in &n hour?

8. If & man travel three miles in en hour, how many !
hours will it teke him to travel nine miles? 1

10, If you have eleven apples, and wish to give two
apiece. to your playmates; to how many boys could you i
give them? (pp. 18419) i

The preceding problem is-explained in the Key, page
118, as follows: |

10, If you give 2 apples to each boy, you can give
them to 2s many boys as 11 contains 2., This is solved
.on the table almost in the same manner as multiplication.
In the second row, say, 2 and 2 are 4, and 2 are 6, and
2 are 8, and 2 are 10, and 1 are 1ll; then count the twos;
there will be found 5 times 2 and 1 over, which is 1

helf of. another two. (p. 118)

| Of Article B, Section III, the author mekes the follow- .
ing,bbmmeanin the Key, pages 118 and 119:

B. In this article, in which division is applied to
abstract numbers, the pupil obtains the first idea of ,
fractions. The pupil has already been accugtomed to look :
upon: & collection of unite, as forming a number, or.as
: being. itself & part of another number, He knows, there- l
i fore;- that one-is: & part of every number, and that every |
- ——  pumber -is-m part .of every number larger than itself. As ;

|
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every number may have a variety of parts in order to
distinguish of parts, it is necessary to give names to
the different parts in order to distinguish them from
each other, The parts receive their names, according
to the number of parts which any number is divided into.
If the number is divided into two equal parts, the

parts are called halves; if it is divided into three
equal parts, they are called thirds, if into four parts,
fourths, &c.; and having divided a number into parts,

we can take as many of the parts as we choose, If a
number be divided into five equal parts, and three of
the parts be taken, the fraction is called three fifths
of the number. The name shows at once into how many
parts the number is to be divided, and how many parts

" are taken.

The examples in this book are so arranged that the
names will usually show the pupil how the operation is to
be performed. In this section, although the pupil is
taught to divide numbers into various parts, he is not
taught to notice any fractions, except those where the
numbers are divided into their simple units, which is
the most simple kind,

It will be best to use beans, pebbles, &c, first:
and then plate I. (pp. 118-119]

The following questions 1, 10, 12, and 23 on pages

19, 20, and 21 of Article B are explained in the Key., The
questions are given first in the order given and the ex~

planation follows in the same order:

Bs 1. Into how many parts can two be divided?
' Ang, Into two parts
o Remark., When anything or any number is divided
into two parts, one part is called one half of the thing
or number,

10, Nine are how many times two?
12, Into how many parts can three be divided?
Remark. When snything, or any number is
divided 'into three equal parts, one of those parts is
called the third part of the thing or number, When it

syniigdivided - into four parts, one part is called the

fourth part, and so on,
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23, BEleven are how many times three? (pp. 119-120)

The explanation in the Key, pages 119-120, of the

foregoing questions is:

1. Show the pupil one of the rectangles in the
second row, and ask him into how many parts £ can be
divided., Explain to him that 1 is 1 half of 2.

10.‘ In the second row count 9, It will take all the
marks in the four first rectangles and 1 in the fifth.
Therefore 9 is 4 times 2 and 1 half of another,

12, Show the pupil a rectangle in the third row, and
a8k him the question, and explain to him that 1 is 1
third of 3,

238, In the third row count 11. It will take 3
rectangles and 2 marks in the fourth. <Therefore 11 is
3 times 3, and 2 thirds of another 3. Or it may be
answered 4 times 3, less 1 third of 3, (pp. 119~120)

The next article, Article C, page 25, introduces the

use of figures as symbols for the names of numbers. The
author explains that the figures are introduced and used as
an abridged method of writing numbers, and not with any

reference to their use in calculating.
The folloWing method is used in introducing figures:
"One is written . . . . . . . . . 1
Two is written . . . . . . - . 2
Three is written . . « ¢« &« & o o 3"
and so on to ten. .(p. 25)

The -same .type of division questions are given as in

?._é@t;clg;ﬁ.,exqeptnthat figures are used and there are more

S
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parts included in each question., 4Yhe following is an ex~
ample on page &l:

"80. Ninety-sevenlare how many time 10?7 9?2 6% 772
g8?" (p. 381)
The questions in Article D are similar to those of

Article A and are solved in the same manner, LThe problems

increase‘in complexity from the first to the last in the
section., Bxamples on pages 31, 32, 33, and 34 ghowing in-
crease in complexity follow:

D, 1. How many yards of tape, at 2 cents a yard,
can you buy for six cents?

22, In twenty seven quarts, how many gallons?

26. A labourer engaged to work 8 months for ninty-
six dollars; how much did he receive for a month? how
much a week, allowing 4 weeks to the month? how many
shillings & day, allowing 6 working days to the week?

36, The re is 8 vessel containing sixty-three gallons
of wine; it has a pipe which discharges 7 gallons in an
hour; how many hours will it take to empty the vessel?
(pp. 31-34) i

"Article A of Section IV, page &5, contains multi-

plication, repesating the number of times a certain number
is of another. ZExamples follow:

6., 5 times 5, and 2 fifths of 5 are how many?

Artlele B of Section IV is explalned in the Key,

page 122 as follows-

. i

14, 9 times 7, and 6 sevenths of 7 are how many? (p. 35) w
l

|

|
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In this article the pupil is taught to change a
certain number of twos into threes, threes into fives,
&c., This article combines all the preceding operations.
{p. 122)
An example of these questions, page 31, follows:
"20, 7 times 8, and 5 eighths of 8 are how many
times 9?2 62 102 4?2 52" (p. 37)

The explanation of the Key, page 122, follows:

"20., 7 times 8 are 56, and 5~8ths of 8 are 5, which -

added to 56 make 61. 61 are 6 times 9, and 7-9ths of 9."
(p. 122)

The questions or problems of Article C of Section 1V
are.review exercises of the four fundamental processes, HEx=-
amples, pages 38, 39, and 40, follow:

1. Bought 4 bushels of apples, at 3 shillings s
bushel, how many dollars did they come to?

16. How much wheat at 7 shillings a bushel, can be
bought for 2 barrels of cider at 4 dollars and a half
& barrel?

23. 5 men bought & horse for sixty~three dollars,
and paid two dollars a week for keeping him; at the end
of 8 weeks they sold him for fifty-four dollars; how

- much' did each man lose by the bargain? (pp. 38-40)

Section V and Article A of the section is explained

in the Key, pages 123 and 124, as follows:

" In this section the principle of fractions is applied
., to larger numbers, but such as are divisible into the
YU ..parts proposed to be taken. The pupil, who is familiar
with what precedes, will easily understand the examples
in this section. They require nothing but'division and
multiplication. : T
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A, Let the pupil explain each example in the fol-
lowing manner. What is 1 sixth of 18? A4ns., 3., Why?
Because 6 times 3 are 18; therefore if you divide
eighteen into 6 equal. parts one of the parts will be
50

To find the answer on the plate; on the 6th row, the
pupil will find & times 6 make 18; this will direct him
to the third row, where he will find 6 times 3 are 18,
Consequently, he will see 18 divided in 6 equal parts.
It will be well to let the pupil prove 8 large number ot A
exanples on the plate, |

The pupil will be very likely to say & is the 6th part
of 18, because 3 times 6 are 18, Be careful to make

him say it the other way, viz. 6 times 3 are 18. (pp.
123-124)

Examples of the questions, pages 40-41, in Article A
of Section V, are:

A, 1, what is the half part of 42

14, What is 1 half of twenty four? 1 third? 2
thirds? 1 fourth? 3 fourths? 1 sixth? b sixth? 1 eight?
3 eights? b eighths? 7 eights? 1 twelfth? 5 twelfths? 8
7 twelfths? (pp. 40-41) i
Article B has problems which are more complicated.
Illustrations of these, pages 42 and 43, follow: B
"B, 1. 3 fourths of twelve are how many times 4°?
16. 9 sevenths of sixty~three are how many times 72" (pp.
42-43)

.Article C includes the written problems 1nvolv1ng

following are. examples of theqe problems on pages 43 to 4b.

(¥ "-,-{u.qrr: v

¢, “1, Charles had 6 apples, and gave 1 third of
them to John' how many dld he glve him°

Sutl REST I

the same method as the problems in Articles A end B, tLhe ,
!
|
|
|
l
|
4
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8. James had twenty~-four cents, and he gave 4 fifths
of them for apples? how much did he give for all the
apples? how much apiece°
23, ‘iYhree men settlng out on a journey, purchased 5
loaves of bread apiece, but before they had eaten any
of it, two other men joined them, and they agreed to
share the bread equally among the whole? how many
loaves did they have apiece? (pp. 43-45)
Section V is concluded by the presentation of the
figures from ten to one hundred, page 45, as follows:
"Ten is written . . . . . . . . . . . 10
Eleven is writtem . . . . . . . . . 11" (p. 45)
and so on to one hundred.
Section VI, pages 46 to 55, is a continuation of the
same type of work as that of Section V. At the end of the

section a 1list of problems entitled liscellaneous Examples

appears. The problems increase in complexity. The followiﬁg
problems, pages bl and 53, illustrate this fact,

1. If 1 yard of cloth cost 4 dollars, what will 5
yards cost?

6, A fox is 80 rods before & greyhound, and is
running at the rate of 27 rods in & minute, the grey-
hound is following at the rate of 31 rods in a nminute;
in how many mlnutes will the greyhound overtake the
fox?

: 18. If 47 gallons of water, in 1 hour, run into a
eistern containing 108 gallons, and by & pipe 38 gallons
ran out .in sn hour, how much remains in the cistern in an
hour? end in how many hours will the Clstern be filled9
(PP& 51*53) . .

Section VII, pages 55 to 57, 1s the contlnuatlon of

drill on.parts of numbers or fractlons. Preceding the
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section, page 55, the author states;:

The following Section contains some combinations
which are useful as exercises for the mind of the
pupil, and may sometimes be useful in practice. The
pupil may study them or not, a8 the instructor may
think best. (p, 55)

Examples of the combinations, pages 55 and 57, are:

3. 2 thirds of 9 is 3 fourths of what number?

1l. 5 sixths of 24 is 10 sevenths of how many times
15%4

9., &2 eights of 72 is 3 tenths of how many fifthe of .
40? (pp. 55 and 57)

Section VIII, pages 57 to 63, introduces problems in
division with the following note of explanstion in the Key?
page 129:

It will be best to apply these divisions first to sen-
gible objects, Qhe instructor will find it extremely
useful to refer frequently to sensible objects in illus=-
trating the lessons, which follow, (p, 129) .

The author continues the explanation, pages 129 and s
130:

Plate II presents the units as divisible objects, the
different fractions of which form parts, and sums of
parts of unity.

Thls\plate 1s divided“into ten rows of equal squares,
and each row into ten squares.

; The first row is composed of ten empty squares, which
are to he represented to the pupils as entire units, UYhe
! gecond row presents squares, each divided into two equal
: parts by & vertical line, each of these parts of course

. represents one half., In the third row, each square is

f divided into three equal parts, by two vertical lines,

1 - each part representing one third, &c. to the tenth row, [
. which is divided into ten equal parts, each part repre- ]
senting one tanth of unity.

Ba careful to make the pupll understand 1lst, that

S ahids
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each square on the plate is to be considered as an en-

tire unit, or whole one. 2nd. Hxplain the divisions

into two, three, four &c. parts. 3rd., ‘each him to

name the different parts, Make him observe that the

name shows into how many parts one is divided, and how

meny parts are taken, in the same manner as 1t does when

applied to larger numbers., 4/7ths, for example, shows

that one thing is divided into 7 equal parts, and 4 of

those parts are to be taken. 4th, Make the pupil com-

pare the different parts together, and observe which is

the largest. Ask him such questions as the following:

Which are the smallest, halves or thirds? Ans. Thirds.

Why? Because, the more parts a thing is daivided into, |
the smaller the parts must be.. (pp. 129 and 130) ' i

Sections IX, X, XI, pages 63 to 77, and the miscel=~-
laneous examples are continuations of Section VIII,

The following problems, pages 57 to 77, illustrate %
the type Qf questions in Sections VIII, IX, X, XI, snd mis-
cellaneous examples:

- 1. If you cut asn apple into two equal parts, what is :
one of these parts called? 1

2. How many halves of an apple will meke the whole
apple? : :

19, ‘How can yoﬁ tell how many halves there are in any
number?

Answer. Since there are 2 halves in one, there will
-"be twice &8 many halves as there are whole ones,

2. ;In d halves how many times,l?

j #¢ 2n1%.. How can you tell how many whole ones there are in

: any number of fourths?

t Betn L

T 4. gow much is 3 tlmes 2 thirds?

% A . ‘
3 lO 5 tlmes 2 sevenths are how many sevenths? how many }
: times kP n . S

e &T*ngfLwafmuehvis~3“tim38»2'&52 thirds? -
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40, How much is & times 10 & 4 ninths?

8., If it take 1 yard and 1 fourth to make a pair of
pantaloons, how many yards would it take to make 8 pair?

15, If it take 1 yard and 3 sevenths to make 1 pair of
pantaloons, and 2 yards and 4 sevenths for & coat; how
many yerds would it take to mske 3 pair of pantaloons
and 3 coats? '

60, What is 7 eighth of 402

16, If 2 cocks will empty a cistern in 3 hours, in
how long & time would 1 empty it? in how long a time
would 7 cocks empty it®?

11, 6 & 3 eighth is 1 eighth of what number?
12, 13 is 7 times what number?

26, If 4 is 7 ninths of some number, what is 1 ninth
of the same number? 4 seventh is 1 ninth of what number?
Then 4 ig 7 ninths of what number?

6, A man sold a piece of cloth for 47 dollars, by
which bargain he lost 2 ninths of what the cloth cost
him; how much d4id it cost him, and how much 4id he lose?

16, If e pilece of cloth, 5 quarters wide, be worth 57
dollars, what is the price of the same length 3 quarters
wide, worth? (pp. 57, 59, 61, 62, 63, 64, 65, 67, 69,
70, 71, 72, 73, 75, and 76)

Sections XII, XIII, and XIV deal with fractions. ‘he

definition end the writing of the fraction is given. The

author explains the terms numerstor and denominator on pages

7% and 768, He emphasizes the fact that (1) the pupils should
be made familiar with the mode of expressing fractions and
rbé?able~t0aapply‘it;to'any,familiar objects such as apples,

orenges, and the like, and to the table before he is allowed

‘tovproceedy (2) ‘that particular care should be given to making
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the pupil understand the terms numerstor and denominator:
and (3) that the denominator should always be explained
first. (pp. 77 and 78)

The following are types of division problems found

in Sections XII, XIII and XIV, pages 79 to 84, inclusive,

1. In 2 how meny times 1/2? Ans, 4/2.

15, Reduce 9~4/7 to an improper fraction.

8. 23/7 are how many times '1?

5. How much is 5 times 3/8%

9. How much iz 8 times 9-4/97

19. What is 4/7 of 652
8., 7-6/7 is 1/8 of what number?
20, 54 is 10/9 of what number?

6. If when the days are 9-1/2 hours long a man per—.‘
form, & journey in 10 days, in how many days would he
perform it when the days are 12 hours long?

19. 2/9 are how many 1/36%2
21, Reduce 1/2 to sixths and 1/3 to sixths,

45, 1/4 end 1/2, and 2/5, and 1/10, and 1/20, less 7/8
. are how many 1/40? (pp. 79, 80, 81, 83, 84, 85)

After one hundred fifty-one problems in fractions have
been givan, the author defines common denominator, pages¥85

to 87, inclusive. He explains that when fractions have com~

mon denominators they me.y be added or subtracted Next, prob-

lems in which the pupils are to reduce tha fractlons to the

lowest terms appear. At the end of these problems, the




e

114
author says in & note that if both the numerator and denom-
inator be multiplied by the.same-number, the value of the
fraction will not be changed, or if both are divided by the Q
same number without a remainder, the fraction would not be
altered.

Pages 90 to 92, inclusive, deal with the tables of
coins, weights and measures, and miscellaneous examples, ‘“he

tables wirsl. Federal Money, Sterling lMoney, Iroy Weight,

Avoirdupois Weight, Cloth lieasure, Wine lieasure, Dry lieasure,

Megsure of Time (hours, minutes, day, week, month, year).

(pp. 90, 91, 92)

A unique table regarding Cloth unieasure is found on

pege 91, as follows:

.,
i o e ey

nail nl,
4. nails " quarter of a yard ar.

4 gquarters " yard Ve

2«1/4 inches make 1
1
1
3 quarters " 1 ell #lemish
1
1

5 quarters " ell English
6 quarters ell French (p. 91)

n

_ Problems from the miscellaneous groups, pages 93 to
108; inclusive, are as follows:
| 1. In 2 pounds how many ounces?

62; In 16 nails how many quarfers of a yard? how many
©y o yards? - .

v 498, If a man spend 2-~3/5 dollars in a day, how much.
would bhe spend in a week?

sunnthe firstiogave . & dollars, the second 5 dellars, and the

l”{124;” Tﬁfée“mén bought a idftefy ticket for 10 dollars; !
third 2 dollars, They drew a prize of 120 dollars. What ;
:
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was each man's share?

157, ©Ss8id Harry to Dick, my purse and money together
are worth 16 dollars, but the money is worth 7 times as
much as the purse; how much money was there in the purse?
and what is the value of the purse?

164, A farmer being asked how many sheep he had, an-
swered; thet he had them in 4 pastures; in the first he
had 1/3 of his flock; in the second 1/4 in the third
1/6; and in the fourth 15; how many hsd he?

165, A man, driving his geese to market was met by
snother, who said, good morrow, master, with your hun-
dred geese; says he, I have not a hundred; but if I had

half as many more as I now have, and two geese and a
half, I should have & hundred; how many had he?

170, A men being &sked his age, answered, that if its
half and its third were added to it, it would be 77; what
was his age?

171, What number is that, which being increased by its

half, its fourth, and eighteen more, will be doubled?
(pp. 93, 97, 98, 102, 106, 107, 108)

Sﬁmmarz. The author believes in the strengthening oz
ths mind‘through exercise by first counting—concrete ob jects
or by using the Pestalozzian plates as counters. The author
follows the plan in the ma jority of cases of presenting what
hs terms practical or concrete examples or questions first,
These questions introduce names of objects or people. ‘Lthese
questions are followed by those hav1ng only abstract numbers
and requiring much mental drlll.‘ Practical but more compli-

1. o :
cated questions follow. this plan is used for the four fun-

damental processes. the author considers fractions simple
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enough for children of six snd seven years of age to under-
stand. He statés that throughout the book the problems be=-
come more complicated. uthis is true, as may be seen in the
problems cited in the paragraph preceding this summary.

Both the concrete drill problems and written problems become
mere puzzlés to test the "wits." IBxamples of these are such
questions as: (1) 2 thirds of 9 is 3 fourths of what number?
and (2) A man driving his geese to market was met by another,
who sgid, good morrow, master, with your hundred geese; says
he, I have not a hundred; but if I had half as meny more &as

I now have and two geese and a half, I should have a hundred,

how many had he?

‘ The author states that his book is based on the in-
ductive me thod, which he calls "the natural method.) It is
true that he gives no definitions or rules before he presents
the topics.

in conclusion it may be said that the book does con-
foﬁ td the educational aim of the period, which aim was to
éffeﬁgfhen the mind through exercise or drill., While he
seems,tO‘fealize fhat the practical of concre te aimvis im=-
port%ﬁt;ﬁthé:emphasis upon drill formalizes the material of
the ééktﬁ énd:the méntal level of the first‘énd secohd‘grade

children is ignored.,
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1T, PRACTICAL AND IENTAL ARIWHMEYIC ON A NEW PLAN

This book was written by noswell C, Smith. <rhe book
measures four inches by six and one-half inches. 4Yhe cover
is of brown cardboard. <tThis text has neither pictures nor
plates., ‘he title and information on the cover and title

page are the same. ‘'‘hey follow:

e T

Practical and iental Arithmetic on a new Plan: In . ik
which Arithmetic is combined with the use of the Slate;
containing A Complete System for all Bractioal Purpmses-

Being in Dollars and Cents. Stereotype Edition, Re~

vised and Enlarged, with Exercises for the Slate. To
which is added A Practical System of Bookkeeping. By
Roswell C., Smith, Hew York: ZPublished By Paine and

Burgess, 62 John Street.2

The page following the title page gives the infor-
mation that this book‘was "Entered according to Act of
Congress, in the year 1835, by Carter, Hendricks and Co.,
in the Clerk's Office of the District Court of Massachusetts,"

(pe. 1i)

e s g W RN

There is also on the gsecond page an excerpt from the

Journal of Education recommending the arithmetic., It is as

follows:

A speciasl examination of this valuable work will
show that its author has compiled it, as all books for
school use ought to be compiled, from the result of
actual experiment and observation in the school~room.
It isg entirely & practical work, combining the merits

3 Roswell G Smith, Praet1cal and Mentsl Arithmetic

on a New New Plan: ( New:York:: 'Paine end Burgess, 18365).
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of Colburn's system with copious practice on the slate.

There are several very valuable peculiarities in this
work, for which we cannot, in & notice, find sufficient
space. We would recommend a careful examination of the
book to all teachers who are desirous of combining good
theory with copious and rigid practice, (p, ii)

The preface on pages iii and iv, portions of which are

« « « The present edition professes to be strictly on |
the Pestalozzian, or inductive, plan of teaching., This, i
however, is not claimed as & novelty. In this respect it !
resembles many other systems. The novelty of this work f
will be found to consist in adhering more closely to the
true spirit of the Pestalozzian plan; consequently, in
differing from other systems, it differs less from the
Pestalozzian, This similarity will now be shown,

1. ‘The Pestalozzian professes to unite a complete
gystem of Mental with Written Arithmetic., So does this,

2. That rejects no rukes, but simply illustrates them
by mental questions., o does this,

5. That commences with examples for children as simple
a8 this, is as extensive, and ends with questions adapted
to minds as mature. . . .

The foilowing aré a few of the prominent charscteris=-
tics of this work, in which it is thought to differ from
all others.

1. The interrogative system is generally adopted
throughout this work,

2., The common rules of Arithmetic are exhibited so as
to correlpond w1th the occurence in actual business. . . .

3. ‘There is constant recapitulatlon of the subgect
.attended to, -styled "Questions on the foregoing." . . .

A8 in. this work, the common rules of Arithmetic are
retained perhaps the reader is ready to propose & ques=- ]
ition. frequently eskedy -"What is the use of so many rules?" I
"Why not proscribe them?" The reader must here be 1
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reminded, that these rules are taught differently, in
this system, from the common method. The pupil is first
to satisfy himself of the truth of several distinct
mathematical principles.  These deductions, or truths,
are then generalized; that is, briefly summed in the form
of & rule, which, for convenience sake, is named., Is
there any 1mpropr1ety in this? On the contrary, is there
not & great convenience in it? ©Should the pupil be left
to form his own rules, it is more than probable he might
mistake the most concise and practical one, Besides
different minds view things differently, and draw differ-
ent conclusions. Is there no benefit then in helping

the pupil to the most concise and practical method of
solving the varlous problems’ nmndent to a business

life? . . .

In this work, the author has endeavored to make every
part conform to this maxim, viz., that names should suc-
ceed ideas. <This method of communicating knowledge is
diame trically opposed to that which obtsins, in meny
places, at the present day. The former, by first giving
ideas, allures the pupil into a luminous comprehension
of the subject. (pp. iii and iv)

This arithmetic has no table of contents, but is
divided into sections. It contains ninety-eight sections and
a practicéi s&stem of bookkeeping for farmers and mechanics
included at the end of the text., <The author states that the
questions in I and II are intended for the very young chil-

dren; therefore, only these two sections will be discussed

Py

here.

© Section I includes Addition. Questions are introduced
first, There are_tWenty?four of these in successions None

of these has pictures accompanying them. A few of the fol-

‘lowing problems, ‘on. pages 1l and 2 of this section, are typical

A

. of the kimb of quastions asked"v ol

4o e . hoet.
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-1, How many little fingers have you on your right
hand? How many on your left? How many on both?

2. How many eyes have you?

'm. If you have three pins in one hand, and James
puts two more in, how many will you have in your hand?
How many are three and two?

8. How many legs have two cats and a bird?

19, If you count all your fingers, thumbs, and nose,
how many will they make?

24, You gave thirteen cents for a spelling-book, and
three for an inkstand; how much do they come to? How
many are thirteen and three? (pp. 1 and 2)

The twenty-fifth problem, page 2, gives the direction
to count one hundred., 1lhis is illustrated by a table form,

The reproduction of & portion of it follows:

One . ¢« o« ¢« ¢« o o 1 OIX . . . . . . . 6
TWO o o « « o o« & 2 DOVEN & .+ 4 o o o T
Three « « ¢« « o« o« 3 Zight . . . . . . 8
Four. « ¢« « « . . & Nine. . . ¢« ¢ « « 9
Five. « ¢ ¢« ¢« « « B Ten « « ¢« o« « o 10

The author's note at the end of the counting table,
page 3, explains_the kind of drill to be used and the purpose
of sﬁdceeding questions., The note is as follows:

The pupil is to r901te the above, with the written
numbers covered over. The answers to the following ques-
tions are to be given by writing them down on the slate
at recitation, to test the pupil 8 knowledge of numbers
from one to one hundred. (p. 3

o The questlon which follows the table is:

_ 26. erte dmnn in proper figures, Four; Seven; Eight;

v -1Iwelve; Eighteen; Twenty~two; Thirty-two; Fortwalve-
Forty-nine; Fifty-six; Fiftynnﬂuz,81xty-three' Seventy~

v+ flvey Bighty-seven; Ninety-two' Ninety-seven; Ninety-
nine.. (p. 3)

|
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The next two questions concern the size of numbers. g
One of these questions is:
) Thomas has fifty-nine dollars and William sixty-nine;
g which has the most? Which is the most, elghty-nine, or
; ninety-nine? Forty-seven, or seventy-four? (p. 3

. The Addition Lables of one to twelve, inclusive, con-

clude the section on Addition. ZYages 3 to 5, inclusive, are
drill questions on the tables, The following note, page b,
explains the purpose of the questions which sre at the end

of the tables:

The design of the foregoing and succeeding questions
is to prevent the scholar from resting satisfied with
saying his table merely by rote, which frequently hap~
pens, For if he can count, he will say it, without
making a single addition in his mind. (p. 5) . r

Some of the questions illustrating the above point
are:

How many are 2 and 67 2 amd 7? 2 and 10?2 2 and 12?9
3 and 32 3 and 92 3 and 122 4 and 27 4 and 67 4 and
82 4 and 10?2 4 end 12? b5 and 3? b5 and 57 ., . . 9 and
122 10 and 3? 10 and 4? 10 and 6? 10 and 87 10 and
11?7 10 and 12?2 11 and 3?2 11 and 57 11 and 62 11 and
92 11 and 12?2 12 and 3? 12 and 67 12 and 9? 12 and
12?

“You borrow 12 dollars at one time, and 2 at another?

how mueh have you borrowed in all? How many are 12 and 2% '
Your brother William gave you 19 cents, your brother

John 10 ‘and your cousin 2; how many did you have given

you 1n all? How many are 19 10, and 2?2 (pp. 4 and 5)

Sectlon II pages 6 to 9, 1nclus1ve, deals with Sub-

’ tuo SXATE
| tractlon. ‘Probleml. whlch the author calls "prectical™or"con-

T, wmx& ‘.' "..-415 B

,5h erete,“introduee tnis topic. Uhe first problem is stated and

‘1
1
|
I
i
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the answer and the reason for it are given., Each problem
in this first group of subtraction problems, pages 6 and 7,
ends with the question "Whj?" The first problem showing
the form of analysis and other problems of this group show-
ing the increase in complexity follow:

If you should lose one finger from one hand, how
many would you have left on that hand? How many are 4
less one? Why? Ans,., bBecuase 1 and 3 are 4.

5., If you have 9 cents in a box, and take out 4,
how many will be left in the box? How many are 9 less
4, or 4 and 9? \Vhy?

12, A man bought & barrel. of molasses for 15 dollars,
and sold it for 19; how much more than he gave for it
did he sell it for? How many are 15 from 19 then? Why?

17. & man bought & barrel of beef for 20 dollars,
and, being damaged, he is obliged to lose 12 dollars on
the sale of it; how much did he sell it for? How many
are 12 from 20 then? Why?

18.. How many legs will 4 chairs have to stand on, ir
1l have 3 broken:legs? How many are 3 from 167 Why?

20, Suppose you and William lose a finger apiece, how
many fingers will you both have then? How many are 2
from 162 Why?

22, A poor man had 16 bushels of rye given him; his
eldest son gave him 10 bushels and the youngest the rest;
how many bushels did the youngest give him? How many did
the elder give him more than the younger? How many are
10 from 16? 6 from 10? Why?

23, 28 Eoys were sliding on the ice, which breaking,
s all but ‘4 fell in and perished; how many lost their
lives? HOW"many are 4 from 282 Wh;y‘> (pp. 6 and 7)

The Subtractlon Table of one to twelve, 1nclu81ve,
2N

)
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pages 7 to 10, inclusive, conclude the section on Subtraction.

Questions on the iable, page 9, contain sbstract drill ex-
ercise, such as:

How many does 2 from 8 leave? 56 from 207 11 from
19?2 12 from 16? 12 from 24? (p. 9)

Examples of the rractical guestions, pages 9 and 10,

are:

>26 If you buy 15 cents worth of tape, and give the
: shopkeeper a pistareen, or seventeen cent bit, how many
} cents must you have in change? How many are 15 from 172
d - Why?

27. If you had 17 fingers how many would you have
more than you have now? How many are 8 from 17? Why?

§ 30, If you have 25 cents, and should give 10 cents

) for a ruler, and 10 cents for a top, how many cents will
you have left? How many do 10 and 10 from 25 leave?
Why? ‘

2. 4 man bought & mirror for 12 dollars, for which
he gave 6 bushels of corn, worth 5 dollars, 3 bushels of
. potatoes, worth 1 dollar, and the rest in money; how
much d4id he pay? How meny do & and 1 from 12 leave?
Why?

33, UIhe distance from Boston to Walpole is 20 miles;
. after you have arrived at Dedham, which is 11 miles from
Boston, how many more miles will you have to travel to
reach Walpole? How many are 11 from 207 Why? (pp. 9

. and 10)

Sum ry. Smith follows the Pestalozzian plan of in-
ductlon. The pupil is to first learn the principles frOm
solving the wrltten and oral questions., Then the rule is

ff glven1to the pupil because the author feels that the pupils

1might make the wrong deductlons end draw different conclusions,
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This view shows the tendency toward mechanical, formalized
? learning of rules and definitions. There is the following
E similarity of this book to that of Colburn's: (1) Written |
problems citing concrete things are presented first. uthey
are calledpractical problems;" (2) abstract questions for
oral drill for the purpose of strengthening the mind follow
the practicel questions; (3) there is the rapid incresse in
complexity of situation, size of numbers in problems and
difficulty of solution; (4) no attention is given to the
learning ability of children of the first and second grade
level,

It may be said in conclusion that Smith seems to have
copigd from both Pestalozzi and Colburn, and that his aim
is in’harmony with the educational aim of menfal drill and

formal diséipline.
III., RAY'S ARITHMETIC, FIRST BOOK

This little book, containing eighty‘pages, measures

. four and 3 quarter 1nches by six and five-eighths inches,

. There are some plates and concrete 111ustrat10ns included in
1 the texts.b Reproductlons of ) few follow in the analyses.

f; - The title page gives the follow1ng information:

'Electic Educational Series. Ray g Arithmetic, First '
Book., Primery Lessons and Tables in Arithmetic for i
..Loung Learners, By -Joseph Ray, M, D,, Late Professor of g
MhtHematics in Woodward. College. Stereotype Edition. |

l
f
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Publishers: Cincinnati-~Winthrop B, Smith and Co., New
York~-Clark, Austin, Maynard and Co,d

The following page includes the sdvertisement of the
various mathematical publications of the author and the
copyright of 1857.

The preface is found on pagevs. In it the suthor dis-
cusses (1) one improvement in teaching, (2) the purpose of
his book, (8) the value of mental arithmetic, and (4) the
contributions of educators to whom he expresses acknowledge-
ment. The preface follows:

; One of the most importent improvements in the art of

i instruction, is that by which the study of Arithmetic

; has been rendered interesting and attractive to children.
In the prepsration of the following pages, extreme

| care has been used in making the lessons gradually and

: ‘almost imperceptibly progressive, so that the little

learner is all the while unconsciously, but thoroughly
mastering the introductory principles of numbers,

The study of Mental Arithmetic by quite young learners
can not be too highly appreciated; it is an exciting sand
profitable exercise of the juvenile mind, develops the
faculties, and gives them valuable discipline for a more
vigorous pursuit of other studies in which they may be
engaged.‘

In presentlng a remodled and greatly improved edition
of this volume, widely known as Ray's Arithmetic, First
Part, grateful acknowledgments are made to the numerous
educators who have extended to this, as well as to the
other mathematical works by the same.author, a large ap-
‘pmobat10n4and & w1de and 1ncrea81ng patronage.

e e

oo, .
o .

5 Joseph Ray, Raz's Arlthmetic, First Book (Cincinnati:
Wlnthrop B. Smith and Co., 1857).
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The method of giving the tables in reverse order,
(as on pages 10 to 60), each table followed by simple
questions, was presented in 1834, in "Calculations for
the Head,"~-a small tract on the oral method of instruc-
] tion,~~-and has been complimented by adoption in the
| Primary Table Book of the distinguished Professor lavies,

Page 4 carries the title Directions to leachers., It

? :
? gives suggestions for the teaching of the content material
|

of the book., These directions follow:

The following suggestions are respectfully submitted
to the consideration of Ueachers, believing they will
be found especially valuable to those who are inexperi-
enced in teaching young pupils this important branch of
study.

Let the Pupil have his book before him until able to
solve the questions readily; then thoroughly and repeat-
edly review without it, the Teacher reading the question
distinctly, and the pupil answering it. The learner, in
answering, should repeat the problem to be solved.

T'each one thing at & time, and teach it thoroughly.
This is an important direction as regards all branches
- of study, but should be more particularly observed in ac=-
quiring a knowledge of the elementary principles of
Arithmetic, since every successive step in the pupil's
progress, depends, in a great degree, upon what has
preceded it.

Under no circumstences permit the pupil to leave a
lesson until he has entirely mastered it, and is able,
not only to solve all the questions it contains, but
to solve them readily and understandingly, so that he
shall know he is right, and be able to tell why he knows '
it. .

v To swsken and fix the attention of the class, let

¥ the problems be assigned promiscuously, not in rotation:
B allow one pupil to read the question, another to answer
it, and & third to give the reasons, A strict observ-
ance of. these directions will break up that dull, list-
legs manner of recitation so frequently seen, and give
to<the exercise: interest, spirit and variety,

U THUE-be be e
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Let no considerations induce the ‘ieacher to advance
the pupils to "Ray's Intellectual Arithmetic," (Second
Book) until he has proved by sustaining a final rigia |
review that he has completely mastered this work. |
‘This book has no table of contents, but the topics,
which are divided into lessons, are:
l., Numeration and Notation
2. Addition | |
§ 3. Subtraction } b
g 4, Multiplication
B, Division .

6., HReview Exercises

The topic, Numeration and Notation, is discussed on

pages 5 to 9, inclusive., At the beginning of this topic,
page 5, there is a note to the teacher regarding the illus- -
tration of the unit in numbers on the seame page.
A reproduction of this lesson follows:
NUMERATION AND NOTATION
ll
LESSON I,

uToiTeéchers‘--The object of this lesson is to teach
children to count in words: that is, to express in
words: the number denoting a unit, or a collection of

: units, Also, to show the FIGURL thet represents each ;
- .. ‘number;-as high as 1EN, ,
|
|
|
l
|

> . ¢ .Here is. a'picture of some balls: the pupil must
- - learn to count them by pointing to each, and saying,
one: one, two: one, two, three, etc,
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O & &« « ¢ o « 4« « « o+ one, . 1.
O 0 ¢ v ¢ « o « « o o« two, . 2.
O O O v & ¢« v « o « o three, . 3.
O 0 0 0 . « ¢« « +« + o+ Ffour, . 4,
O 0 000 « +. « « + o TfTive, . .
c o o 0o o 0 . +. .+ .+ . six, . 6.
0O 0o 0o 0o 0O0 0 . . . . seven, . 7.
O 6 0 0000 0 . . . eight, . 8.
O 0 0O 0O 0 0O 0 0 O . . nine, . 9.
o 0 0 0o 0o 000 0 0o . ten, . 10,

‘he object of the next four lessons, pages 6 and 7,
is to teach the figures for the number nemes from one to
one hundred, inclusive. In Lesson II, the numbers to be
learned are one to thirty, inclusive, ‘he next two lessons
include the numbers from thirty-one to one hundred, inclu-
give, but these lessons may, according to the author, be
omitted for very young children until progress has been made
in Addition and Subtraction, Lesson V contains the figures .
from one .to §ne hundred arranged in columns., ‘hese are to
be read, However, the author suggests this lesson may be
omitted until later by the young children.

Lesson 11; page 8, has questions about figures such
a8 the fbilowing:

, What figure stands for five? What stands for nine<v
o~ -What for eighty-nine? What for one hundred?

‘Lesson VII, page 8, introduces an illustration ex-

plaining the size of numbers. A reproduction of this lesson
ig.shown :on the following page.

[3Fe’+2 :
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LESSON VII

To‘Teachers.--fhis lesson is designed to make pupils
familiar with the relative magnitude of numbers,

f 0
0 0 0
O 0 0 0 ©
0 0 000 00
0O 0 0000 0 0 O
O 0.0 000 0 0 0 00O
0O 0000 00 0 0 0 0 0O
© 00000 0O 00 0 0000 0
0O 000 0O 0O OO0O0OO0OO0OO0OO0 D0 O0
O 00 00O 0O 0O 0 0 0 O0O0O0O0C 0 0 0 0 0

How many balls are in the first (top) line? How
many in the first and second 1lines? How many in the
first, second, and third lines? How many in the first
four lines? How many in the first five lines? How
many in the first six lines? How many in the first
geven lines? How many in the first eight lines? How
meny in all?

The questions contained in this lesson 4o not refer
to the relative indrease in number, but only give practice

in counting.

: There aré-fiffeen leSsons in the Addition topic. These
lessons inclﬁde (1) one illustrated lesson, (2) the tables of

one to ten, inclusive, in various lessons, (3) questions using

names of conérete things, (4) questions using the abstract
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numbers, and (5) & review of preceding lessons in sddition.

Lesson I, page 9, introduces the topic by questions

and illustrations to aid in & concrete way the development
of the addition table of one.

ADDITION ,~~-LESSON I,

To Teachers.~--After the pupils are familiar with the 1

lessons, they should be exercised with an Arithmometer. b

By arranging the balls so as to correspond with the 1

lesson, the whole class may be exercised at the same : ﬁ

time: the youngest pupil will thus be able to understand I

every operation, '

1. One orange and one orange are how many?

How many are 1 and 1%
0] 0

2, Two cakes and one cake are how many?
How meny are one and 22
0 00

4. Three cents and one cent are how many?
- How many are 1 and 3°?
0. 000

‘4, PFour dollars and one dollar are how many?
How many are 1 and 4%
0 0000

b, Five marbles and one marble are how many?
' How many are 1 and 5°?
0 ‘ 00000
6. ©Six apples and one apple are how meny?
How many are 1 and 6% -
-0 000000

7+ Seven books and one book are how many?
R " How meny are 1 and 772
o : . 0000000

8. Eight balls and one ball are how many?
How many are 1 and 82
ST S 00000000

DO 1) T Y Iy g Y
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9. Uine trees and one tree are how many?
How many are 1 and 9%
0 000000000

It will be noted that the names of concrete things
are used in the first statement of each question. This is
followed by the reverse order of the first statement and
the use of abstract numbers., The illustration is also ar-
ranged in the reverse order,

Lesson II, page 10, introduqés the addition table of
one, which gives both the direct and reverse form. An ex-

smple follows which will be typical of the remsining addi-

tion tables:

1l sand 1 sre 2 1l and 1 are 2

2 and 1 are 3 1l and 2 are 3

5 and 1 are 4 1l and 3 are 4

4 and 1 are b 1 and 4 are 5

5 and 1 are 6 1l and 5 are 6

6 and 1 are 7 1l and 6 are 7

7 and 1 are 8 1l and 7 are 8

8 and 1 are 9 1l and 8 are 9

9 and 1 are 10 1 and 9 are 10
10 and 1 are 11 1 and 10 are 11

The remaihder of this lesson consists of written
problems based on the addition table of one. The answer and
reason are given in problem 1. Examples of these questions
from Lesson Il follow. |

1.  Daniel had 1 apple; and his mother gave him 1
more: how many apples had he then? Ans, 2, Why?

»*-zaBecause 1l and 1. are 2.

9, One peach and 9 peaches are,how many?

teri ..The other eight lessons on the tables of two to ten,
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inclusive, follow the same plan as that of Lesson II,

Lesson XII is the oral review of all the preceding

lessons, Lesson XIII is the written review, using what the

author terms "concrete practical problems,"and Lesson XIV

is & review ofiboth the"abstract”"and" practical”problems, which
are more complicated.
Examples from each type of review questions, pages 20
to 22, inclusive, follow: |
1., How meny are 2 gnd 4? 3 and 67
19. How many ére 6 and 8? 7 and 3?2
30, How meny are 9 and 52 10 and 10°?

1. There are 6 trees in one row, and 5 trees in
another: how many in both?

9, OSusan is 9 years old, and Emms is 10 years older
than Susan: How old is Emma®

11. A‘boy had a number of cents: after spending 10,
he had 6 left: how many had he at first?

2. How many are 2 and 3 and 4? 4 gnd 2 and 3? 4
cand 3 and 2?- 1 and 2 and 3 and 4? 1 and 3 and 4 and
2?2 1 and 2 and 4 and 3°?

9. Seven peaches, and 2 peaches and 9 peaches, are
- .how meny peaches?

.. 14, I owe to one man 4'dollars, to another 5 dollars;
and to another 9 dollars: how much do I owe to all?

The author seems not to have observed the statement

he mande regarding the gradual progressive difficulty in the

Tie s

material of the text. In the preceding problem three num-

bers are introduc.ed, : f
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The same procedure is used in the Subtraction,

Multiplication and Division topics as in the Addition topic

with the following exceptions: (1) A review of addition
and subtraction by the abstract drill method and by written

problems called Promiscuous Questions follows the abstract

drill in the topic of Subtraction. (2) The Multiplication

topic is concluded with the Promiscuous CQuestions. These

include the processeé of addition, Subtraction, and multi-
plication., Usually each of these questions requires the

process of addition and multiplication, or subtraction and
multiplication, or addition and subtraction, to obtain the

answer,

Bxamples from the lessons in the Subtraction, lulti-

lication, end Division topics follow:

The examples in Subtraction include (1) a reproduc-

tion of Lesson I, page 23, the development of the subtrac-
tioh table of one, (2) an example of the subtraction table,
page‘53;i(5) some written problems, pages 24 to 34, (4)

some abstract drill problems in review, pages 34 to 36, and

(5) some . problems from the Promiscuous Questions, page 36.
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SUBTRACTION ,~~LESSON I,

To Teachers.--The counters on the right represent
the numbers to be subtracted; those on the left, what
remains after performing the subtraction.

1. James had 1 apple, and he gave it to his brother:

how many had he left?
One from 1 leaves how many?
0

2. Mary had 2 peaches: after giving her sister 1,
how many had she left? ,
0 0
One from 2 leaves how many? Ans, 1.
Why? Becsuse 1 and 1 are 2,

i 3. Deniel had & canary birds, and 1 of them flew
; away: how many had he left? 2
: 00 0 i
One from 3 leaves how many? Why? .

4, Lucy had four oranges: after eating 1, how many 13
had she left? 1
: 000 0 ) ;

One from 4 leaves how many? Why?

5., Thomas hed 5 pet rabbits, but 1 of them died:

how many were left?
0000 0
One from 5 leaves how many? Why?

6., If you take 1 raisin from 6 raisins, how many
raisins are left?
: 00000 - 0

One from 6 leaves how many? Why?

7. If you take 1 cent from 7 cents, how many cents
are left?
L 000000 0 :
: | _ One from 7 leaves how many? Why? l
|
|
|
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ihe subtraction table, some written problems, ab-
stract drill problems as review of preceding lessons in sub-
traction and of addition and subtraction, and problems from

the Promiscuous Guestions follow:

from 10 leaves 10 10 from 10 leaves
from 11 leaves 10 10 from 11 leaves
from 12 leaves 10 10 from 12 leaves
from 13 leaves 10 10 from 13 leaves
from 14 leaves 10 10- from 14 leaves
from 15 leaves 10 10 from 15 leaves
from 16 leaves 10 10 from 16 leaves
from 17 leaves 10 10 from 17 leaves
from 18 leaves 10 10 from 18 leaves
from 19 leaves 10 10 from 19 leaves

oIk OHO
oo RO O

WRITTEN PROBLES ON SUBTRACTION TABLES

10, &£1la has 10 plums, and she gave 1 to her sister:
how many had she left? Why?

5, Cora had 7 pins and lost 4 of them: how many pins
did she have then? Why?

10, A hen hsd 13 chickens and 4 of them died: how
many were left? Why?

9. A boy had 15 cents; after spending part he had 8
cents left: how much did he spend? Why?

5, Anna had 13 birds, and 4 of them died: how many
- hed she left? Why?

REVIEW OF THE PRECEDING

l, How many are 4 less 2? 7 less 3%
10.. How many are 11 less 8? 7 less 4°?
19, How many are 14 less 9? 13 less 72

.. 22, How many are 11 less 6? 18 less 97
~30., ‘How many are 19 less 10?2 17 less 7?
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ADDITION AND SUBTRACTION
1. One and 3, less 4, make how many?
10. wwo and 8, less 6, make how many?
20. ‘ihree and 9, less 8, make how many?
<5, Four and 10, less 9, make how many?
50, Bix and 9 less 8, make how many?
PROLIISCUOUS QUESTLIONS

1. Jobhn spent & cents for a top, and 5 cents for a
kite: how many cents did he spend?

7. Ywo numbers added together make 11: one of them
is 7: what is the other?

9. JFrank had 8 cents: after spending 5, his mother
gave him 4: how many had he then?

1. Emma paid 5 cents for thread, 2 cents for tape,
and 3 cents for needles: she had 15 cents; how much
had she left?
14. I have 10 cents in one hand, and 6iin the other:
if I take 2 cents from each hand, how many cents will I
have: in both?
The increase on complexity of situation is especially
noticeable in thé last three problems in the preceding list
of examples.,

The order of examples as illustrations of the topic of

Multiplication is: (1) reproduction of page 87, the develop-

ment of the multiplication table 2; (2) & multiplication
table, ﬁage 44; (3) written problems following the tables,
pages &8 to 47, inelusive;.(4) abstract, oral drill and

written drill, pages 48 to 49; and (5) Promiscuous Questions,

page 50,




B.

10,

7.

What

What

What

What

What

What

What

What

What

What

MULTIPLICATION ,~~LESSON I,

cost 2 pencils, at 1 cent each?
0] 0
How many are 1 and 1°?

cost 2 figs, at 2 cents each?
00 00
How many are 2 and 2?2

cost 2 plums, at 3 cents each?
000 , 000
How many are 3 and 37

cost 2 pears at 4 cents each?
0000 0000
How many are 4 and 4?2

cost 2 peaches &t 5 cents each?
00000 00000
How many are 5 and 52

cost 2 bélls, at 6 cents each?
000000 : 000000
How many are 6 and 62

cost 2 oranges, at 7 cents each?
0000000 - 0000000
How many are 7 and 772

cost £ slates at 8 cents each?
00000000 ' 00000000
How many are 8 and 8%

cost 2 books, at 9 cents each?
000000000 , _ 000000000
How many are 9 and 972

coSt 2 knives, at 10 cents each?

1387
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EXAMPLE OF MULTIPLICATION TABLE OF SEVEN

once 7 is 7 7 times 1 is 7

2 times 7 are 14 7 times 2 sre 14
& times 7 are 21 7 times 3 are 21
"4 times 7 are 28 7 times 4 are 28
5 times 7 are 35 7 times 5 are 35
6 times 7 are 42 7 times 7 are 42
7 times 7 are 49 7 times 7 are 49
8 times 7 are 56 7 times 8 are 56
9 times 7 are 06 7 times 9 are 63
10 times 7 are 70 7 times 10 are 70

VRITTEN PROBLEMS ON THE MULTIPLICATION TABLES '

1. When apples are selling at 1 cent each, James
bought 1: how many cents did it cost? Ans. 1 cent.
Why? Because one 1 is 1,

2, I bought 2 figs at 1 cent each: how much did
the y cost? Why? DBecause twice 1 are 2.

l. When peaches are selling at 2 cents each, how
many cents will 2 cost? Ans. 4 cents. Why?
Because 2 peaches wWill cost 2 times as much as
1l -peach: if 1 peach cost 2 cents, 2 peaches will cost
2 times 2 cents, which are 4 cents,

5.‘ If 1 orange is worth 5 peaches, how many peaches
are 6 oranges worth? Why?

6. How many cents will 6 citrons cost at 9 cents

- each? Why?

REVIEW OF THE PRECEDING

1. How many are 2 times 4? 3 times 2%
10, How many are 5 times 62 3 times 8%

- 19, How many are 7 times 22 9 times 2°¢
26. How many are 6 times 9? b6 times 92

WRITTEN REVIEW PROBLEMS

4, When eggs are 9 cents a dozen, how much must I
.-pay for 8 dozen?

~7., What will 7 combs cost, at 7 cents each? at 9

cents each?
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10, ¥rank is 4 times as old as Mary: Mary is 3 |
years old: how old is Frank?

14, In & school-room there are 9 desks, and 4 boys
at each: how many boys are there in the room? i

PROMISCUOUS QUESTIONS

1., I had 14 cents and bought 2 oranges, at 6 cents
each: how much had I left? it

f 5. James bought 2 pups, at 3 dollars a-piece, and a !
: dog for 4 dollers: how much did he pay for all? 1

6. John bought & sled for 10 cents: he sold it to
; Harry for 2 cents more than it cost: how many cents
} did he sell it for?

7. I bought a coat for 13 dollars, and sold it for
4 dollars less than cost: how much did I get for it?

9, James had 17 marbles: ha lost 9 of them, and
afterwards found 7 more: how many did he then have?

. 10, George owed me 19 cents: he gave me 2 oranges
worth 5 cents each, and the remainder in money: how
much money did I get? 14
Tﬁe increase in the complexity of problem situation

and solution is again evident in the preceding problems.
The‘mechénidal anaiysis of the solution is also evident in
the various types of problems which the author explains, iﬁ
. The Division topic will be illustrated as follows: N
(i) reproduction of page 51, Lesson I, the developments of

the division table; (2) a division table, page 59; (3) writ-

: 2;:g
ten problems as drill on the tables, pasges 52 to 60, in~ ll

clusive; (4) abstract and written problems as review on the

ﬁréceding work @one in Division, pages 61 and 62.
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DIVISION.--LESSON I,

To Teachers.,--1he whole number of counters follow-
ing any question, represents the number to be divided,
while each separate group, represents the division one
time .

1. How many figs, at 1 cent each, can you buy for
2 cents?
0 0
How many times can you take 1 from 2°?

2., How many pears, at 1 cent each, can be bought for
3 cents?
0 - 0 0
How many times can you take 1 from 32

5. How many peaches, at 2 cents each, can be bought
for 4 cents?
' 00 Q0
How many times can you take 2 from 4%

4, How many plums, at 2 cents each, can you buy for-
8 cents?
: 00 00 00 00
How many times can you take 2 from 87

5., How many tops, at 3 cents each, can you buy for
6 cents?
: 000 , 000
How many times can you take 3 from 672

6. How many oranges, at 3 cents each, can be bought

for 9 cents? :
‘ 000 000 . : 000

How many times can you take 3 from 9%

7. How many pencils, at 4 cents each, can be bought
for 8 cents?
' ' 0000 : 0000
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DIVISION TABLE OF NINE

1 in 9, 9 times 9 in 9, once
2 in 18, 9 times 9 in 18, 2 times
S in 27, 9 times 9 in 27, 3 times
4 in 36, 9 times 9 in 36, 4 times
5 in 45, 9 times 9 in 45, 5 times
6 in 54, 9 times 9 in b4, 6 times
7 in 63, 9 times 9 in 63, 7 times
8 in 72, 9 times 9 in 72, 8 times
9 in 81, 9 times 9 in 81, 9 times
10 in 90, 9 times 9 in 90, 10 times

1. How many apples, at 2 cents each, can you buy
for 4 cents? Ans. 2. Why?
Because you can buy as many apples for 4 cents,
as 2 cents, the price of 1 apple is contasined times in
4 centwm: 2 in 4, 2 times: and, you can buy 2 apples.

2, 1f you have 6 balls, how many groups, of 3 balls
each, can you make out of them?
three in 6 how many t1mes9 Ans. 2 times., Why?

. Because 2 times 3 are 6.

9., How msny rings, at 6 dimes each, can you buy for
b4 dimes? Why?

REVIEW OF THE PRECEDING PROBLEMS IN DIVISION

To leachers.--the question, how many times? is to
be put by the instructor, after each combination.

2 in 4 4 in 12 4 in 32 5 in 35 9 in b4
2 in 8 3 in 18 b in 30 6 in 42 7 in 63
3 in 6 2 in 20 6 in 18 4 in 40 8 in 64
3 in 12 7 in 14 4 in 26 7 in 56 9 in 90

2., John gave 42 marbles for 6 cente; how many did
he give for 1 cent? :

-8, I1f & lemons are worth 1 orange, how many oranges
can. yon.get for 24 lemons? ,

‘9: If 6 sheets of paper msake 1 copy-book how many
books can you make out of 18 sheets?
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The remaining portions of the book, pages 63 to 80,

inclusive, deal with & review of the entire book. Examples

of each type of review follow:

ABSTRACT PROBLEMS IN ADULITION

7. How many are 16 and 1? 2 and 167 16 and 32
4 and 16? 16 and 5? 6 and 16? 16 and 7? 8 and 16?

16 and 92 10 and 16°
WRITTEN PROBLEMS IN ADDITION

13, Cora sPént 47 cents for books, and 4 cents for
pens: how much 4id she spend?

16. George bought a sled for 27 cents, and paid 5
cents to have it repaired: how much was it then worth?

WRITTEN PROBLEMS IN SUBTRACTION

7. Sarah had 31 needles, and lost 2: how many had
she left?

13. Harry Lee owed me 53 cents for cakes: he paid .6
cents: how mmsny cents did he then owe me?

ABSTRACT PROBLEMS IN ADDITION AND SUBTRACTION
21, Pour and 4 and 6, less 7, are how many?

24, How many are 26 and 7 and 9, less 7°?
29, How many are 44 and 4 and 8, less 77

PROMISCUOUS QUESTIONS:

1, Frank had 19 cents, and spent 5: how many cents
had he left?

7. Prank paid 10 cents for 3 oranges, and 18 cents
for 5 lemons: how many cents did he pay for all?

11, iary had 50 cents: she gave 25 cents for a reader,
10 cents for a slate, and 5 cents for a sponge: how many
cents did she pay. for all and how many had she left?



143

ABSTRACT rrOBLEMS LN WMULTIPLICATION AND SUBTRACTION
8. How many are 3 times 7, less 42
20, How many are 4 times 9, less 72
21, How many are 7 times 4, less 3%
- 28, How many are 10 times 3, less 87
29, How many are 8 times 9, less 42
ABSTRACT PROBLEMS IN DIVISION

1. Thirty-five are how many times 5¢ How many timaes

9. PFifty-four are how meny times 6? How many times 9?¢

15, Seventy-two are how many times 8? How many times

19, One hundred are how many times 10?
PROMISCUQUS QUESTIONS

1. Charles and Henry have each 10 marbles: Charles
gave 6 of his to Henry: how many 4id each then have?

2, Willijam Jones owed me 20 cents: he gave me &
-peaches, worth 4 cents each, and an orange, worth 5 cents;
how much was then due?

4, When 3 lemons sold for 15 cents, John gave 1 lemon,
and 5 cents in money, for a book: how much 4id the book
cost? )

6+, I bought 3 dozen eggs at 6 cents a dozen, and sold
- them, at 8 cents & dozen: how much did I make?

8. John gave 30 cents in money, and 3 peaches, worth
b cents, for a sled: how much did the sled cost?

WRITTEN PROBLEMS IN MULTIPLICATION AND DIVISION

.1. If 2 peaches cost 6 cenfs, how much will 1 pe&ach

'cost? If 1 peach cost 3 cents, how much will 3 peaches

cost?

14, What will 63 marbles cost, if 14 marbles cost 2
L ecents? o « Lo * ~
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9. How many slates, at 3 dimes esach will pay for 2
geographies, at 6 dimes each?

A paragraph at the bottom of the last page of the
text emphasizes the complete mastery of the text before

teking up the study of the Ray's Arithmetic, Second Book.,

Summary, ‘Yhe author says that arithmetic is & valu~
able study for young children because it is exciting and it
develops, exercises, and disciplines the mind for the laarn;
ing of other subject matter, His plan is to present each
new topic by the use of practical questions, follow this by
concrete questions, and conclude the topic by use of a re=-
view., <Yhe suthor uses small circles to illustrate the proc-
ess of solution of problems when he introduces a new number
combination. He emphasizes & set form of anslysis or ex-
planatibn for any question as follows: The pupil is to (1)
read the question, (2) answer the question, and (3) give
reasons for the answer, The author particularly emphasizes
thorough mastery of each lesson before progressing to the
next lesson,

.. . In conclusion it may be said that the author's sim
qgﬂg:iphmetic,vnamely that of mental diécipmine and faculty
psychology, agrees with the educational aim of the period.

The mental level of the learner is ignored and the content

material becomes too difficult both 4in problem situation and
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method of solution. This results in mere formelized drilil.
The author's plan and aim seem' to harmonize with that of

Colburn and Smith.
IV, FRENCH'S FIRST LESSONS IN NUMBERS

The first page of this little book is very interest-
ing; Within an oval shaped outline, very intricately de-
signed, is the pictﬁie of a teacher and three children.

Two children are.seated at tilted, individual tables or
desks._ One chilad iS“working with numbered blocks, and the
other is counting the apples on his desk. The third child
is standing in front of the teacher, who holds one apple in
her left hand and two injher‘right. She is evidently
attempting to teach him some number concept by using the
concreté‘objects as an aid to learning, Around this oval
picture and fitting the curve of the oval are the designed
words of the title of the book, The words, "French's First
Lessons," are at the top of the oval and "in Numbers" are
at the bottom‘of the oval. The words, "New York," and,
"Herper and Brothers,“ are in horizontal arrangement at the

bottom of the page.? | | . ;

4 5, m, French, First Lessons ig Numbers (New York:
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The second page includes & picture of a schoolroom,
with counters and counting boards. Children and the teacher
are standing around thesé counting boards, Below this pic=-
ture diagrams of counting boards are shown, The reproduc~

tion of the diagrams for the counting board and the de~

(Ll 1)

Counters and Counting-Boards

scription follow:

Every primary school-rmom should be supplied with a
variety of kinds of objects, and an sbundance of each .
~kind, to be used by the pupils in learning arithmetical
combinations. For this purpose, walnuts, horse-chestnuts
or buckeyes, pebbles, sea-shells, large flat beqns, blocks
of wood, etc., may be used.

A counting-board adds very much to the convenience of
both pupils and teacher, <Lhis may be of any convenient
length, about one foot in width if placed against the
wall, and from two to three feet wide if standing away
from it, and about two feet high. To prevent the counters
from falling off, the edge should be raised’'a half inch
or more by & thinh strip of board, and the top should be
divided into sections of about one foot in length, and
from eight to twelve inches wide, by strips of lath or
-board, (See picture and diagram above.) When & counting
board can not be had, a table or flat desk may be used
in stead (p.,z) .

The thlrd page contains the full title end informa- -

tion as follows'
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rrencéh's Mathematical Series, First Lessons in Num~
bers, In the Natural Order: I'irst, Visible Objects;
Second, Concrete Numbers; Third, Abstract Numbers. B8y
John H, French, Ll. D, New York: Harper and Brothers,

1871. (p. 3)
This title page gives an idea of the method used by

the guthor in presenting his subject matter.

The fourth page is entitled, Publishers' Notice, and

the names of the five series of arithmetics, Hirst Lessons

in Numbers, Elementary Arithmetic, Mentsl Arithmetic, Common

School Arithmetic and Acedemic Arithmetic, the latter named

text is cited as being preparation at this particular date.

(p. 4)
The publishers say the following regarding this

geries:

The Publishers present this Series of lext-Books to
American leachers, fully believing that they contain
many new and valuable features that will especially
commend them to the practical wants of the age.

The plan for the Series, dgnds=for each book embrased
in it, was fully matured before any one of the Series
was completed; and as it is based upon true philosophicsal
prineiples, there is a harmony, & fitness, and a real
progressiveness in the books, that is not found in any
other series of Arithmetics published. (p. 4

Information concerning the publishing of this book

is as. follows~

Entered according to Act of Congress, in the year
1866 by Harper and Brothers, In the Clerk's Office of"
the District Court of the United States for the Southern
District of New York., (p. 5) '

&z

”“*The preface 1nc1udes twc pages, 5 and 6, regarding
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the aim of the suthor and the plan of the book., The exact

words of portions of the preface follow:

- this little book is intended to give to young chil-
dren clear ideas of the elementary combinations of
numbers, and some practical knowledge of their appli-
cations to the business affairs of life. As its general
plan is unlike other works designed for the same grade
of learners, it is important tlhat teachers and parents
should make themselves familiar with its peculiar char-
acteristics, before using it in classes or families.

General Divisions,.,--bSections.--ihe book is divided
into fifteen sections, the first one of which is de-
voted to lessons in counting; the next eight to ex-
amples and combinations in Addition, Subtraction, Multi-
plication, and Division; the next three to the fractional
parts of numbers~~haslves, thirds and fourths; the thir-
teenth to miscellaneous problems, embracing all the
classes of combinations in the preceding sections; the
fourteenth section to the tables of denominations of
money, weights and measures in common use; and the fif=-
teenth to combinations embracing the tables of Addition,
Subtraction, Multiplication, Division, Kactors, and
Aliquot or #ractional karts., . . .

lables of lioney, weights, and sieasures,.--these tables
pages 97-99, contains only the tables and denominations
in common use. The stereotyped schoolmaster and school=-
book=maker arrangement has been discarded, and the de-
nominations are here presented as they are used in
business, . . ,

‘Natural Order of Mental Development.,~-All the com-
binstions embrased in the tables, pages 100, 107, have
been used in the previous sections of the book at least
three times, and are presented, successively, in the
natural order: <first, Visible Objects: second, Concrete
Numbers; third, Abstract Numbers, BEvery new combination
is introduced either in connection with the picture of
an object, or with the name of some object familiar to
the pupil, and which the teacher, in many cases, may be
able to place before him. The second time the combina=-
tions are used, they are associated with the names of
femiliar objects not in sight; and the third time they
gre made with asbstract numbers.,  Thus the law of the
natural order of mental development, viz., first,
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Perception (Visible Objects); second, Conception (Con-
crete Numbers); third, Abstraction (Abstract Numbers),
is strictly observed.,

Illustrations and Examples.--The cuts are not mere
counters, picked up at random; but are pictures which
Wwill cultivate the taste of the child, and impart useful
knowledge, beside assisting him in his first steps in
numbers; and the examples contain much valuable infor-
mation upon the various occupations, trades, and
branches of business, that can not fail to enlist the
interest of children in the study of the book.

Manual for Teachers,--All forms of answer and solu-
tion, remarks, notes, etc., have been omitted from the
body of the work, and are presented in the last thir-
teen pages, in the form of hints and suggestions, as
a Reference Manual for teachers., They are not in-
tended as arbitrary directions and rules; but are to
be adopted, adapted, or rejected according to cir=-
cumstances., (pp. 5-6)

The Manusl of Methods and Suggestions, which the

author mentioned in his preface on page 6, is found at the
close of the book, pages 108 to 120, inclusive. In it the
author makes interesting statements regarding a primary
teachéf’s success, and the use of hints, methods and sug-
gestions for the use of the book, Quotations from por-~

tions of the manual follow:

Oral Instruction.-~Very much of your success as a
primary teacher will depend upon the kind of orsl in-
struction you impart, and the manner in which you con-
duct your classes, . '

If you make judicious use of the methods, hints, and
suggestions contained in this Manuel; if you enter into
the. work of oral instruction with earnestness and zesl,
using proper discretion and judgment, you will find that
‘your, pupils will soon partake of your spirit, and your
efforte -will be rewarded with the most satisfactory re-
sults.
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In attempting to be energetic, you must not forget
to be persevering also., Do not pass too rapidly over a
sub ject or lesson. Endeavor to fix every point in the
mind of the pupil so thoroughly that he can dwell upon
the point until you are sure the pupil understands it.
And here you are cautioned not to confoumd memory with
understanding. The learning of the Tables and Combi-
nations is an act of memory; the solving of problems or
examples intelligently, necessarlly involves understand-
ing, or reason and Jjudgment. It is not enough that
pupils repeat your words or the language of the book;
you must extemporize questions, as tests of his under-
standing of the lesson or subject. The suggestions on
teaching children to count (page 110) will indicate to
you & course that you may pursue with any section or
exercise in which the pupil encounters obstacles.

Incidental Instruction.~~You will add much interest
to this study by familisr conversations with the pupils
about the pictures in the lessons, and various objects
represented in them. Many of the pictures represent
mechanical, manufacturing, and other business operations
and industrial pursuits, about which children are in-~
terested. Encoursge them to visit factories, shops, and
other places of business of the kinds represented in the
pictures, or suggested by them or by the examples, for
the purpose of obtaining informstion. When either
pictures or examples contain objects or terms with which
a child is unacquainted, explain to him, consulting a
dictionary whenever you do not understand the obJect
to be explained, or the term to be defined,

Use of Books in Class.--The mere memorizing of the
language of & problem or example, is no part of the true
object for which Mental Arithmetic should be studied.

The attempt to memorize and reproduce problems or con-
crete examples, verbatum, occupies and confines the mind,
and thus prevents its free exercise in forming the com-
binations and discovering the reason for them. There-
fore, generally, let the pupll use his book during reci=-
tatlon, unlels the lesson is on abstract combinations,

Forms of Answer.--Abundant experience has fully estab-

lished the fact that young children are not generally
capable of understandingly making & rigid application
of .the principles of logical analysis, in the solution
of arithmetical problems. :
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In most cases children who have had no previous in-
struction or training in number, will give the result
of the problem first, and the because afterward., So
generally this is the case, that it may be regarded as
the naturel order of development of mind in its first
steps in concrete numbers. Hence, while several forms
of answer or solution are given to one or more concrete
examples in each of the different classes of combina-
tions in this book, the first answer given, in any case,
conforms to this view, '

You should require only brief answers from young chil=-
dren, and you should not insist upon, or exact from them,
formulated analyses logically stated., But you should
always require pupils to give answers that are correct
in langusge, and to form complete sentences, introducing
the numbers contained in the question. For example:
Sarah has 3 roses, and Eliza has 5. How many roses have
the two girls?

Answers, (1) The two girls have 8 roses; because 3
roses and 5 roses are 8 roses; Or,

(2) The two girls have 3 roses and 5 roses, which are
8 roses, ‘ ‘

Any questions involving but a single combination of
abstract numbers, admits of only a brief answer. For
example :

How many are 7 and 4? Ans., 7 and 4 are 11. (pp.
108, 109)

Section I, page 8, includes Exercises in Counting.
manual gives the following directions regarding it:

. Section I, page 8.~~Exercise the class upon the ob=-
jects represented in the pictures, snd then with other

-objects or counters, until all of them can count to 10,

Then name familiar objects not in sight, as men, animals,
birds, fruit, flowers, houses, trees, etc., and require
the class to count them or tell the number., This may

be done by asking familiar questions relating to the ob-
jects, and involving definite numbers not exceeding ten.
Thus: -How many apples must I have to give to each girl
in this class? . ., . You may vary the model exercises,

" according to circumstances. (p. 110)
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The first two pages of Section I have the pictures
of hands, about which questions are asked for the purpose
of having the children coﬁnt. The following questions are
typical: |

1. If I hold up my right hand as you see in the
picture, how many fingers do I hold up?

2, How many thumbs on your right hand?
6. How many fingers on your right hand?

7. Count the thumb with the fingers of your right
hand. How many are there in all? (pp. 7 and 8)

Page 9 has a very detailed farm picture including
& large house, birds in the tree, wagons, horses, cows,
sheep, goats, ducks, dogs, pigs, fence, and people. Some
of the questions about this picture are:

13. How many trees do you see in this picture?

1¢; Count the cows in the road.

15, Near the cows are some sheep. Count them, and
tell me how many are there.

16. How many posts of the fence can be seen?

Section II deals with Addition and Subtraction of

Numbers. The manual says that before leaving Article & of
this section that the pupils should be thoroughly "exercised"
upon the addition and'subtraction'table‘i; pagerloo;

T On page 12 is a picture of two little girls playing

1n5alroom‘in which there are kittens,fblocks, chairs, balls,

| a:table, and books, The following problems are typical of




those regarding the picture:
l. How many girls are in this picture?
2. One girl and ohe girl are how many?

3. Ella had one letter block in her hand, but she
has just put it upon the chair. How many blocks has
she now in her hand? :

9., In the room are three chairs, and one of them is
an arm~chair. How many chairs are without arms? (pp.
11 and 12)

There are other pictures on the remsining pages of
Article A of Section 1. ‘Yhe questions involve drill upon
the addition and subtraction tables of 1.

Article B of Section 1, pages 14 and 15, contsains
pictures and problems regarding the addition and subtraction
of the tables of three., One of the most interesting pictures
is that of four children standing on a bridge watching three
boys sail their boats below. Eleven questions are based on
this picture., The following questions illustrate the type

of problem,

3+, On the bridge are two boys and three girls, How
‘meny children are on the bridge?

8.  PFour boats are sailing on the stream, and the boys
have two in their hands, Ftour boats and two boats are
* how many boats? (pp. 14 and 15)

Article C, Section I, regards the sddition and sub-
traction tables of 3., Various pictures are used as concrete
oounters for the problems. ‘“hey include such things as ani-

mals, “houses, ‘birds, trees, and books,
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Article D is & review of the addition and subtrac-
tion tables, The concrete objects are not used, but the
names of objects (not in sight). The following questions,
pages 18 and 19, are typical of the drill:

D. bow many are
1. One pen and five pens?
10, “'wo boots and ten boots?
How many will reﬁain if you take
18, Two hats from two hats?
26, ‘Uhree shoes from twelve shoes?
2l. Three flies from eleven flies? (pp. 18 and 19)
Article B of Section I, pages 19 and 22, includes the
written problems on addition tables of 1, 2, and 3, all
based on & scene of an inn with stage coaches in front of
it,

Section III with its Articies A, B, C, D, and E,
pages 22 to 32, inclusive, is treated the same as that of
Section II, except that the drill is upon the tables of
4, 5, and 6, |

Section IV includes the drill on the tables of 7, 8,
9, and 10. This section is treated in a manner similaf to
the preceding ones, except that in Article B, page 33, the
words, figures, and letters in Roman‘type, Italic script,
and script type are given.‘ |

K Séction‘V éohsisté'df miscellaneous exercises in

addition and subtraction. ‘he problems contain both the

figures and the words, but no pictures as concrete aids

LR T
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are given, Article B of the section expresses the numbers
from ten to fifty, inclusive, in words sand figures. Article
C gives the following diréctions regarding the. counting,
reading, and writing of numbers. Some examples, from pages
38 to 42, inclusive, follow:
1 1. Count twenty-one and back again, In the same
manner count twenty-two; twenty-three; twenty-four;
twenty-five; twenty-six; twenty-seven; twenty-eight:
twenty-nine; thirty.
2; Read the numbers in the twelve columns below.
(4) (8) (6) (7) (8) (9) (10) (11) (12) (13) (14) (1B)
21 8 47 36 25 12 1 40 29 b 4 44
Write the following numbers in figures:
(16) (17) (18) (19?
seventeen thirty-four thirty-nine four (pp. 38-~42)

Section VI introduces multiplicatiqn with 2 or 3 as

one factor or term.

The picture of a circus parade is the concrete basis
fof the first eight problems in multiplication, Article A,
bages 42 and 43, The following problem is typical of the
ones used in this section,
V.l The band wagon is drawn by four pairs of horses.
How many horses are 2 horses and 2 horses and 2 horses

and 2 horses? How many horses are 4 times 2 horses?
. (pp. 42 and 43}

Three other pictures are used in Article A as the
basis for problems of the multlpllcatlon combinations of the

tables of 2 an& 3.
Articles B and c of this sectlon, pages 46 to 50, in-

clusive, con81st of the div1sion problems based on the tables

=
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of 2 and 3, Pictures serving as concrete counters sre in-
cluded. A new featuré is noted in Articles B and C. Fol-
lowing & question about oértain things in a picture there is
often another question which introduces the drill phase.

This is written in smaller type. ZProblem 8 of Article C, in
ordinary fype, and problem 9, in the smaller type, illustrate
this point:

8. How many soldiers in 3 squads of 7 soldiers each?
(The picture illustrates this grouping)

9, How many are 3 times 7 flags? 7 times 3 tents?
(pp. 46-50) .

Section VII consists of the multiplication and divi-
sion problems based on the tables 4 and 5, Section VIII,

of those on 6 and 7, and Section XIX, those on 8 and 9, pages

65 to 71, inclusive, The new combinations continue to be

furnishéd with the pictures as concrete counters, The re-
view problems do not have the pictures,

Sectioﬁ X introduces the fraction, Qgg—ggli. At
the beginning of Article A the definition appears and the ex~-
plap&tioh follows.ﬁ This explsnation is based on the picture
6f‘é mén dividing pineapples between two men. The definition
and eipianation; page 72, are as follows:

When any number of things is divided into two equal
parts each part is ONE HALF of the number of things.

If I divide "2 pineapples bétweén two persons, each
person will receive one half of the two pineapples,

»i- which is one pineapple. 1f I divide 4 pineapples equally
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between two persons, each person will receive one half
of 4 pineapples, which is 2 pineapples. One half of 6
Pineapples is 3 pineapples, and one half of 8 pineapples
is 4 pineapples. (p. 72)

Article B is introduced by the following definitions

When gnything is divided into 2 equal parts, each of
the parts is 1/2 of the thihg.

!

j and explanations and picture of apples, page 74:
J :

i

|

} - Iwo halves of any thing make the whole of the thing.

If I cut an apple into two halves, each part will be
1/2 of the apple. (p. 74)

| Problems involving the division of 3 apples, 5 apples
and other numbers of objects follow in this article. The
following problems, pages 74 and 75, illustrate this point.

9. If 2 barrels of sweet potatoes cost 7 dollars,
how many dollars will one barrel cost?

15, If a trein of cars runs 19 miles in one hour, how
many miles will it run in 1/2 hour?

16. How much is 1/2 of 3 pounds of cheese? (pp. 74-75)
Articles C, D, E, and F have similar questions except
the pictures do not accompsny them.
Article G is purely drill. The following problems,
page 80, illustrate this fact: |
1., 1/2 of 2 is how many?
- 2, How many are 1/2 of 52
: .. 26, -?g are % of how many?
¢ . &9, 7% are % of how many?
= 40. % and % are how many? (p. 80)

..VSégtionjxi,ﬁéaié with the fraction, thirds. Section
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pages 8l to 90, inclusive, are treated in the same manner as

Section X,

Section XIII incluﬁes the miscellaneous problems re-
gerding all the preceding topics of the book. No pictures
as aids to the solution are given in this review. ‘Qhe prob-
lems range in COmplexity as 1llustrated by the following,

from page 91 to 96, inclusive:

l. A lady paid 9 dollars for a breastpin, and 4
dollars for & ring. How many dollars did she pay out?

2. Louise having 13 cents, paid 5 cents for a spool
of thread. How many cents had she left?

3. How many bottles of ink, at 6 cents a bottle,
can be bought for 42 cents? :

26. A printer worked 6 weeks for 9 dollars a week,
and 1 week for 10 dollars. How much did he earn in 7
weeks?

28. How many 10-dollar bills will be required to pay
for 5 yards of broadcloth, at 4 dollars a yard®?

49, ‘“he railroad‘fare from Boston to Buffslo is 11
dollars, and children between 5 and 12 years o0ld are
carried for half-fare. How much will 1 half-fare ticket

cost?

81. Lemuel bought 2/2 of & dozen buttons for his coat,
at 24 cents a dozen. How much did they cost him? How
many buttons did he buy?

. 983, It takes a stage-coach 2/3 of an hour to run the
~distance between two villages,; running at the rate of
54 miles in 9 hours. How meny miles apart are the two
villages? .. . : S . '

. 9640, If-a blaeksmith, by working 10 hours a day, can
‘meke 60 horseshoes, how many shoes can he meke in 1%
hours?

97. 4 times 2 are 1/5 of what number?
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110. 3/4 of 32 are how many times 6%

111, 7 is 1/3 of how many times 22 (91 to 96, in-
clusive) ‘

Section XIV is entitled Tables of the Denomination

of Money, Weight, and Measures, in Common Use. Following

the table of United States Money are the definitions of s
coin, and the denomination of the Americsan coins, page 97.
They are as follows:

A coin is a piece of metal, stamped by authority of
the Government, to give it fixed value.

The American Coins are of Copper, Nickel, Silver and

Golad.,

Copper and Nickel coins.--Cent, 2~cent piece, 2~-cent
piece,

Silver ¢oins.--3~cent piece, 5-cent piece, or half-

dime, 10~cent piece or dime, 25-cent piece or quarter-

dollar, 50-cent piece or hslf~-dollar.

Gbld'Coins.--Dollar, 24-dollar piece or quarter-eagle,

3-dollar piece, 5 dollar piece or half-eagle, 10-dollar
plece or eagle, 20-dollar piece or double-eagle, 50~
dollsr piece,

Remark,.~--United States lMoney is also called Federal
lioney. (p. 97)

Section XV, includes drill on addition, subtraction,

multiplication and division and aliquot or fractional parts

bf\numberS-by way of abstract review,

- The Menusl.of Methods and Suggestions concludes the

book. (pp. 108 to 120, inclusive)

Summery. The author clearly states that his book is
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factories and shops amd various places of business; (3) the

~ tables and'chbinatiops, Which-is‘an“act of memory.
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based on the theory of the natural order of mental develop=-
ment, namely (1) sense perception, (2) conception, or the
association of o0ld and new ideas, (3) the abstraction, or
the formulation of new ideas. UYherefore each new combina-
tion is presented either in connection with counters, pic-
tures, or the names of objects which are visible to the
child., “he author calls these "visible objects." “he
second time the combination is preéented only the names of
familiar objects (not visible) are used. ‘Yhe author calls

these "concrete numbers." The third time the combination

- is presented only numbers and number names are used. Lhe

suthor calls these "abstract numbers.”

Prench's text differs from the Colburn, Smith, and

Ray texts as follows: (1) the pictures of his book repre-»

sent mechaﬁical activities, manufactur ing and other business
operations in which children are interested; (2) the author :

suggests that the children should be encouraged to visit g

author thinks only brief answers and not the analysis log- !
ically stated should be required of-Young children; and (4)
the ‘author feels that mere memorization of problems should

be discoursged.snd not be confused with the learning of the

. French includes fractions and the tables of United
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States ioney, while Ray includes only the addition, sub-~
traction, multiplication, and division of whole numbers.
Although French furnishes numerous pictures as "visible
aids" for problem solution, the increase in the complexity
of problem situation and solution renders the material too
difficult for children of the first and second grade level. \

In conclusion it may be said that French emphasizes
the natural order of teaching srithmetic., He carried out
this plan ressonably well by providing visible aids in the
text and by suggesting and explaining the use of counters.
He emphasizes learning through sense perception. He does

not stress,as did Colburn and Smith,learning by mere mental

drill.
V. WHITE'S GRADED SCHOOL SERIES, PRIMARY ARILHMETIC

This book is four and one~fourth inches wide by six

and three4eighth inches long. 1ts cover is of grayish

- green cardboard., At the top of the front cover are the

words, "White's uraded Series, Primary Arithmetic.™ Below
this and extending to within approximately an inch of the

lower edge of the book is the picture of a schoolmistress

. o 5 E; E, White, A Primary Arithmetic Uniting Oral and
ertten Exerclses in a " Natumal System of Instruction
T-mn01nnat1 Van Antwerp, Bragg and Company, 1868), "Front
cover,
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standing at the table where one boy is seated and two other
chitdren, a boy and girl, are standing. the little girl

is holding & section of biackboard which leans at an angle
against the wall, the teacher is lodking at the little

boy who is seated, and is pointing to columns of figures on
the blackboard. All three children are looking at the black-
board.

Below this picture is the company name of the pub-
lishers, "Van Antwerp, Bragg and Co., Cincinnati and New
York." (Front cover)

he back cover advertises the two book series of

Harvey's Language Course by the same publishers as of this

particular arithmetic textbook. “Lhe recommendation covers
the entire back of the book. (Back cover)
The title page is very interesting. oun it appears

the full title of the book, A rrimary Arithmetic Uniting

Oral and Written Exercises in a Natural System of Instruction

by E, B, White, M, A, The title of the book gives an idea
regarding the content of the book and the method of instruc-
tion. This book bears the name "Van‘Antwerp, Bragg and Co,,
Cincinnati and New York.," (Title page)

The next pmge gives information regarding the series

of arithmetics., The titles of these are: Primary Arithmetic,

Intermediste Arithmetic, and Complete Arithmetic.
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The plan of Primary Arithmetic follows the title of

the series. This seems to serve as a table of contents.
the "Plan" follows:

Lessons I to XI develop the idea of numbers from one
to ten and combine groups of objects,

Lessons XI to XX teach the Addition and Subtraction
of numbers=~-results not exceeding ten,

Lessons XX to XXIX teach the Addition and Subtractlon
of numbers--results not exceeding fifty.

Lessons XXX to XLII teach the Addition of numbers to
amounts not exceeding one hundred,

Lessons XLIITI to LII teach the Subtraction of numbers--
minuend in Oral Exercises not exceeding one hundred.

Lessons LII to LXXIII teach the Multiplication of
numbers--product in Written Exercises not exceeding one

thoussand.

Lessons LXXIIT to XC teach the Division of numbers-=~
dividend in Written Exercises not exceeding one thousand.

Lessons XC to XCII, inclusive, contain a General Re-
view,

The copyright is below and is as follows:
Entered according to the Act of Congress, in the -year
1868, by Wilson Hinkle and Company. In the Clerk's
Office of the District Court of the United States, for |
the Southe rn District of Ohio. i
The author emphasizes the "characteristics” of his 1
book es: (l) the "natural order" or "three step" method of ;
teaching the ooncept of ‘number value (2). the inductive

method of 1nstruct10n- (5) ‘the 1nclusion of orel and writ-

ten prdblems as the characterlstic feature- (4) the great
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variety of exercises to make the pupil accurate and rapid

in calculation involving small numbers; (5) the progressive

character of the exercises; (6) the converse operations of

the

" the

the
the

the

and

four fundamental processes; (7) the converse forms of

tables and their "non memoriter character:" and (8)

superior typography and number, utility,,and‘beauty of
illustrations,

The author appears to have attempted to conform to
educational theory of training the mind to be accurate

rapid and to the inductive method of instruction., In

order that the reader may have & clearer picture of the

‘author's method of presentation and of the value he attaches

to his arithmetic in carrying out the aim, the entire Pref-

ace, p. 3, follows:

The true method of imparting to & child a clear com-
prehension of the value of numbers, the foundation of
arithme tical knowledge, consists of three steps, viz,:
l., The perception of numbers represented by objects
in sight. 2. The conception of numbers applied to

- objects not in sight. 3. The conception of numbers not

epplied to objects. A knowledge of the elementary com=-
binations of numbers is best communicated in the same
manner,

A faithful observance of this natural order consti-
tutes one of the characteristic features of this first
book in arithmetic. - Abstract numbers and operations
are reached, in practice as well as in theory, as the
final step. The plan every-where observed is, first,
Physical Objects (in sight or represented by pictures)
secondly, Concrete Numbers; and thirdly, Abstract Num-
bers. In this and other evident features, the book is.
& practical embodiment of  the simplest and most vital
principles:of the- inductive me thod of instruction,

S N e R SR LR
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But the distinguishing feature of the book, as well
as of the Series of which it forms & part, is the
complete UNION of Mental (Oral) and Written Arithmetic.
This is secured, not by scattering a few miscellaneous
slate exercises through the work, but by making every
oral exercise preparatory to a written one, and by
uniting both as the essential complements of each other.
Slate and blackboard exercises are introduced at the
very beginning of the course, and are continued, in-
creasing in number and difficulty, to the end. Each
lesson gives the pupil something to do, &s well as some-
thing to study.

Two other noticeable features of the book are the
great variety of exercises~-the object being to make the
pupil accurate and rapid in combining small numbers--
and their preeminently progressive character. Attention
may also be called to the presentation of converse oper-
ations, as Addition and Subtraction, Multiplication and
Division, in connection with each other, as well as
separately; to the converse forms of the tables and their
non memoritor character; and, also, to the superior ty-
pography, and the number, beauty, and utility of the
illustrations.

It is hoped that these and other features will com=- .
mend the work to all 1ntelllgent and progressive teachers,
(Preface, p. 2) \

The page following the Preface is entitled Suggestions

Yo Teachers. Regarding the amount of material to be covered,
the rate of progress, and the first step in teaching a new

combination the author says:

The first thirty lessons of this book may be mastered
in the earlier part of the primary course, To this end,
the pupils should be advanced very slowly, and the ex-
ercises should be multiplied until great rapidity and

“:.'mccuracy are secured.,

The first step in every new combination is to combine
groups: ef objects, and,.both in the pupil’'s study and the
teacher's instruction, the pictorial illustrations should
‘be; supplemented by: the use . of visible objects, as count-

erss blocks," beans, etc, -The:  teacher should also refer .
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to other familiar objects in sight, as chairs, desks,
gslates, etc, Attention should be called to the differ=~
ence between the picture in the lessons, and the objects
which they represent. (p. 4)

' The author opposed having the pupils give reasons for
the answers, but did approve of complete statements as may
be seen in the following quotation:'

Pupils should be required to give answers in complete
sentences. Suppose the question to be, "How many tops
are 5 tops and 4 tops?" The answer should be, "5 tops
and 4 tops are 9 tops." To secure rapidity, drills may
occassionally be introduced in which only results are
given, as "9 tops." Nothing is gained by requiring
pupils to give reasons for answers to simple examples,
and even problems which admit of a formal analysis should
be solved briefly and concisely. See page 51. (p. 4)

The reference the suthor cites is as follows:

To Teachers:--The pupil should not be required to give
a formal logical analysis of these problems. All that is
necessary is a correct statement of the answer and the
operation, Take, for example, the second problem below.
The solution may be given thus:

Mary found 12 eggs: 4 eggs and 8 eggs are 12 eggs:
‘Mary found 12 eggs. (p. 51

The second problem is;

Mary found 4 eggs in one nest, and 8 eggs in another:
how many eggs did she find? (p. 51)

The awthor continues to discuss the oral, written,

and blackboard exercises in the folldwing paragraphs of

Suggestions to Teachers,
The written exercises are designed to go hand in hand
“. with the oral, and should be taught with equsl thorough-
' ness. They are so easy and progressive that but little
explanation will be found necessary., They should not
only be copied and performed by the pupils on their slates,
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but they should also be used as blackboard exercises.
Such exercises are exceedingly valusble both 88 & means
of awakening interest and of imparting skill in numericsal
calculations. '

Blackboard exercises, affording a great variety of
combinations, and requiring but little labor in copying,
may he essily arranged. '‘he following are given as
illustrations:

(1) (2) (3)
1 5 4
3 2 , "6 12 8
5 4 9 8 20 16
i 6 11 10 28 24
9 4 8 13 4 12 36 4 322

By pointing successively to the figures in the oblique
.rows and to the figure between them, the first diagram
will afford an excellent 4rill in adding or in multiply=-
ing, the "4", or any other figure in its place, being
the number added or multiplied, as the case may be. fThe
second diagram will afford a good exercise in subtrac-
tion, and the third in division. (p. 4)

Lessons three to ten, inclusive, deal with the con- '
cept of number velue, from the single unit to the grouping
of units from one to ten, inclusive. The directions given
or the questions asked refer to (1) illustrations on the par-
ticular page of the lesson; (2) concrete "visible" articles,
as counters, blocks, beans, or other objects in sight; or
(3) directions which reguire concrete response by the pupil
such as, holding up some object or objects or mesking the

figures on the slate. Lhese points are illustrated by the

approximate reproductions of pages 5 and 7, which follow.

e g g T
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LESSON %

Touch your head. How many hands have you?
How many chins? Hold up one hand. Hold up
two hands,

How many fingers do I hold up? Hold
up two fingers. Hold up one thumb. Hold
up two thumbs, ‘

How many eyes have you? How many cheeks?
How many tongues? How many lips? How many
feet?

How many nuts do you see in
this picture? How many leaves?
How many stems. has each nut?

Bring me one block. Bring
‘ me two blocks, ‘tske away one
block. How many blocks are left?

Hand me two books. Take one of them. How
many books have 1 left? Make two marks on
your slate. ' }

Make the figure one on your slate, thus: 7

 Make the figure two on your slate, thus:‘z

Make the figure 2 two times,

168
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LESSEN 1,

How many fingers do I hold up on
my right hand? How many on my left
hand? How many on both hands? Hold -
up four fingers. ‘

Here is a picture of a fine ox.
How many horns has he? How many
ears? How many legs? Low many
feeot?

Bring me four blocks., Qake one of them, How
many blocks have I now? Make three marks on
your slate. Make four marks,

&b 3858 568
How many groups of pears do you see? How
many pears in the first group? How many in the

second group? How many in the third group?

How many pears in the second group more than in
the first?

How many flowers are in each of these groups?
How many more flowers in the second group than in
the first? ;

How many blocks are I @ @ =nda @ °
@i @@ and @@ m@ are how many blocks?

‘How many balls are & end @ e -
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LESSON X.

Count the balls in each row from left to right
and from right to left. Count also the rows up

.fhe horizonssl-rews and then the vertical,

and down.
Naught
One
| Two
g@ Three
@@@ Four
RONGCRCWE) Five
e e Six
& B A @B seven
COO0OQCCLCLOG =i
® 0 @ @ @ @ Nine
LG ©C 1
© 1 2 3 4 5 6 7 8 9 10

How many balls are in the lowest row? How
many in the third row from the top? How many
in the fifth row? How meny in the seventh? How
many -horizontal rows are there? How meny verti-

cal rows?

To Teachers.~--Make this table on the black~
board, using circles, squares, trlangles or other

~:;mmple figures,; and drill the pupils in rapid count-
ing, thus (pointing to the figures): One; o6ne, two;

two, -one; one, two; three; three, two, one, etc,-~ .
each row being counted in two directions. Count first
Lhe drill

ghould be contlnued untll great rapldity and accuracy
teh s 8re. secured«~~—~m A s , :
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Suggestions to teachers by the author sppesr occa-
sionally at the beginning or at the close of ailesson in
the series of lessons from one to ten, inclusive. Lesson
two has the following suggestion at the beginning: "To
Teachers,~~Drill the pupils until they canitell the number
of objects in each group, and combine the groups, without N\
counting." (p. 6) J

The preceding quotation clesrly shows that the
author emphasizes quick recognition of groups of things in-
stead of the slow process of mere rote counting.

At the close of lesson three are the following sug-
gestions relative to further drill on the same type of ex-
ercises as given in that lesson: "To Teachers.~--Multiply
these exercises until the pupils can add the groups in-

stantly, without counting." The author's meaning of multi=-

lems, drills, or exercises. (p. 8)
Agein this shows the emphasis upon quick recognition

of objects, not dependehce upon rote counting.

Lessons eleven to nineteen, inclusive, deal with the
sddition and subtrasction of numbers, the result of which
does not exceed ten. ‘Ihese 1essons include: (1) both orsal

and written exercises; (2) both the,addition and subtraction

tables; and (3) review lessons. . Preceding lesson three are
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the author's suggestions regarding the purposes of the les=-
sons and the me thod of instruction. The suggestions follow:

. The object of this and the next eight lessons is to
teach the sddition and subtraction of numbers not ex-
ceeding ten. The first step is to add and subtract
groups of visible objects, or objects represented by
pictures; the second, to add and subtract gtoups of
objects not in sight (concrete numbers); asnd third, to
8dd and subtract the corresponding abstract numbers. A
The exercises in each step should be multiplied until ;
the results are given by the pupils instantly, without
counting. The tables may be recited thus: O and 1 are - :
1; 1 and 1 are 2; 2 and 1 are 3, etc., and 1 from 1 /
leaves 0; 1 from 2 leaves 1, etc. (p. 16)

The addition and subtraction tables are introduced
in'leéson eleven following the pictures and the problems
about them. vhe tables are succeeded by drill questions. | !
The tables are arranged in parallel vertical rows, the addi- 5
tion being on the left and the subtraction on the right. 41he
following is a reproduction of the tables 1 on ﬁage‘17 of

the textbook:

r<
i
il
. “l\‘
1

How many are Take !
0 and 1 1 from 1 i
1 and 1 1 from 2 i
2 and 1 1 from 3 i
3 and 1 1 from 4 &
4 and 1 1 from 5§ A

.5 and 1 -1 from 6 f
6 and 1 1 from 7 #

. 7.and 1 1 from 8 !
8 and 1 1 from 9
~9.8nd 1. 1 from 10

0 wi..The. questions. for drill on the preceding tables are:
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How many are 2 and 1? 4 and 1? 6 and 1? 8 and 12
9 and 1? 3 and 12 5 and 1? 7 and 1%

One from 3 leaves how many? 1 from 52 1 from 6%
1l from 7?2 1 from 9?2 1 from 10?2 1 from 8? 1 from 4°%

The drill in subtraction is the converse of addition
and in the same consecutive order of the addition, a feature
cited by the author in his preface, p. 4.

Written exercises consisting of addition and subtrac-~
tion are introduced on page 20. Following these are the
suggestions to the teachers. Uthe written exercises and sug-
gestions are as follows:

WRITTEN EXERCISES
ﬁ (1) (2) (3) (4) (5) (6) (1) (2) (3) (4) (5) (6)
? 2 2 2 2 2 2 | 1

2 2 1 1 2
Add g2 4 6 8 7 b 1 2 2 2 2 2
- - T 7 1 2 2 1 2 1
(1) (2) (3) (4) (5) (6) 1 2 2 2 1 2
Addl 2 1 4 38 2
From 4 6 8 10 9 7
2 2 2 _2 2 2

Take

To the tescher.,--These exercises should be copied
by the pupils on their slates, added, and the results
properly written below. UYhey, or similar exercises,
"should also be written on the blackboard, and the class
drilled on them until the results are given instantly.

" In adding the columns at the rlght the results only
should be named; as (Bx. 3) 1, 3, 5, 7, 9. (p. 20]

The author uses fewer pictures as the 1essons develop.
; 1hese serve as examples on whlch he bases other problems and

questlons the answers of Whlch do not exceed the origlnal sum

of illustratlons for example, on page 31, 1esson 17, in the
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textbook are groups of crowns, the first group containing
one and the second group eight. These pictures serve as
concrete counters for the suoceeding questions which are as
follows::»

How many crowns are one crown and 8 crowns? 2 crowns
and 8 crowns?

How many girls are one girl and 8 girls?

How many are 1 and 8? 2 and 8%

There are ten boys playing together: if eight of
them go home, how many boys will be left? Eight boys
from 10 leaves how many? 8 from 9%

How many chairs are 1 chair and 7 chairs? 1 chair
and 8 chairs? 2 chairs and 7 chairs? 2 chairs and 8
chairs? '

How many crowns will remain if you take 7 crowns
from 10 erowns? 8 crowns from 10 crowns? 7 crowns from
9 crowns? 8 crowns from 8 crowns? (p. 31) :

Lessons eighteen and nineteen, which are review ques=~

tions of addition and subtraction, contain no pictures. fhe

authof carries out‘the second and third steps of his plan

as méntioned in fhe'preface,¥—the conception of numbers
applied to objects not in sight and the conception of num-
bers not applied to objects. 1he questions of these lessons
adhere to the author's statement regarding hig method of the

natural order of his book. He says, "Abstract numbers and

operations are reached in practice as well as in theory, as

the final step."” (Preface, p. 3) The following questions

illustrate the author's point:
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There are 9 men in & stage coach: if 4 get out of
the coach, how many men will be left?

How many are 2 and 22 2 and 2 and 27 2 and 2 and
2-and 22 2 and 2 and 2 and 2 and 2? 2 gnd 1? 2 and

3 and 5?2 (p, 33)
Lessons eighteen to twenty-eight, inclusive, treat

the addition and subtraction prodeéses, the results of which

do not exceed fifty.

Teacher aids precede the questions in lesson twenty, -

page 35, and relate to lesson twenty and twenty<one. fThese

suggestions follow:’

To Teachers.-~Lhe object of this and the next lesson
is to develop the idea of each number from eleven to
twenty, inclusive to teach its name, and the mode of
representing it by figures, Make ten marks on the
blackboard, and make beneath these, successively, one
mark, two marks, three marks, etc., Add the lower group
to the upper, and give the appropriate name to the re- -
sult, as to four and ten, fourteen. Blocks, beans,
etc., may also be used in & similar manner,

.Before answering the three questions below the illus-
trations, the pupils should, in each case, add and sub-
tract the groups of objects represented thus: "Ten
trees and one tree are eleven trees; one tree from
eleven trees leave ten trees." (p. 35)

The following reproduction of the illustrations and

questions on page 35, is typical of the method of teaching

the numbers from ten to twenty. (S5ee the next page,)
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1. How many boys are 10 ‘boys and 1 boy?
How many are 10 and 1? Write eleven, thus:
One from 11 lesves how many?

PIFPDFIAIBY @ 0 O

2, How many stars are ten stars and 2
stars? How wany are 10 and 22 Write twelve, thus:
Two from 12 leaves how many?

o000 eeee® 09

é. How many balls are 10 balls and 3
balls? How many are 10 and 3? Write thirteen, thus:
Three from thirteen leaves how many?

SRR ee 9999

4, How meny are 10 blrds and 4 birds? :
boys and 4 boys?

A reproduction of paoe 38 shows the flrst twenty num-
'bers expressed by words, flgure and. 1etters. It is as

FEFFEREREF B




By Words
ROMAN  SCRIPT
One Gne.
Two Jwo
Three Three.
Four Jour, .
five Teive
Six Jir.
Seven  Yewen.
Eight %ﬁ%ﬁ
Nine e,
Ten Fern.
Eleven = Ylever.
Twelve Twelve.
Thirteen  twileor.
Fourteen  Zowiteer.
Fifteen  Filleen.
Sixteen  Yrteen
Seventeen Joveritton.
Eighteen Ciphteen
Nineteen Yfneteen.

T za@z{/v/

Twenty

*Bﬁy Figures
ROMAN SCRIPT
1 /
2 2

) d
4 ¥
5 g
6 6
7 7
o} 8
9 9
10 10
11 11
12 12
13 73
14 14
15 15
16 16
17 17
18 78
19 19
20 20

177

By Letters
ROMAN 1ITALIC

1 7
1T Y/
111 /4

IV I
\Y V
Vi W
VII Vil
VIII 17//1
IX X

X X
XI X1
XII i/l
XII1 pi//k
A\ (| 4
XV b (4
XVI X1
XVII b 1471
XVIIT  Xvill
XX XX
XX XX

D A
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Lesson twenty-two introduces a very detailed picture
of a farm. Many of the objects are small and indistinct.
Oral exercises relate to the picture, but many of the an-
Swers are number values more or less than the number of
objects in the picture, e. g., There are seven cows in the
picture. <The first question which asked for the number of

cows grazing, was followed by the one asking: "How many

cows are 5 cows and 2 cows? 7 cows and 2 cows? 9 cows and

2 cows?" (p., 39)

The directions to copy numbers and written exercises
oceur more frequently a8 the number of lessons increases,
This seems to carry out the idea that the pupil should have
something "to do as well as something to study."--the idea
eipressed‘by the author in his breface. (Preface, p. 3)

' *Zessen tWehty-nine, page 54, includes a diagram show=-
ing the'consecutive progression of numbers to 100, by the
ar%angement of & square using ten objects wide and ten long.

Suggestlone for the use 6f this diagram precede it. The

reproductlon of the suggestions and diagram, page 54, of
h‘) ® B
the, text follow’ q (See the next pege . )
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Lessons thirty to fqrty~one, inclugive, deal with

the addition of numbers in which the results do not exceed
100. |

The suggestions preceding the exercises of lesson
thirty state the object of the eleven succeeding lessons and
the method of finding the sum of units. U1he suggestions are:

To Teachers.~-~-The object of this gnd the next eleven
lessons is to teach the addition of any number less than
10 to any number less than 100, The exercises are 8o
arranged as to lead the pupil to add first the units.

In finding the sum of 19 and 2, 29 and 2, or 39 and 2,
for example, the 9 and 2 are flrst added. This gives the
unit figure, and by adding 1 to the left hand figure the
sum is obtained. (p. 55)

Definitions gsre introduced for the first time, Addition,

sum, and amount are defined at the end of lesson forty-one.
This seems to prove the author's idea of teaching by the in-
ductive method, which he mentioned in the preface, page 3.

| Lesson forty~two includes approximately two pages of
abstract numbers arranged in columns for copying, reading,
and edding.
" Leseqns forty-three to fifty-one, inclusive, deal with
subtraction processes, the results of which do not exceed 100,
The increased number of questlons and written problems deal-
ing w1th abstract numbers is very evident. The deflnltlons

of subtractlon, differenoe, and remainder appear at the con-

clusion of lesson flfty, after much practlce has been glven

on the processes of subtractlon. This shows that the author

‘‘‘‘‘
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8till holds to the principles of the inductive method of
teaching,

Lesson fifty-one bears the title Promiscuous Oral

Exercises which is the oral review of addition and subtrac-
tion, As stated in the above paragraph, there is an in-
creesed amount of abstract questions and exercises intro-
duced. But the‘guthor 8till seems to remember that he ststed
that the first step in every new combination should be made
by use of the "concrete or visible objects,“‘(Preface, D. 4)
and has used the picture of an urn on the page. However,

it seems to be of no value in answering the only question of
the lesson, which is: "If yeu add 9 urns and 6 urns, what

will the sum be?" (p, 84) Other questions in lesson fifty-

ona’intro&uce the words sum, smount, difference, and remainder.
(p. 85) ,
| ' Lessons fifty-two to fifty-eight, inclusive, teach the

mulfiplication of numbera. whose productas in the written prob-
1ema do not exceed 1000 | |

:ﬂf A small, detailed farm picture of an orchard and field
r1n1:roduces development of multiplication.' the oral exercises
of the first lesson relate to the picture of the orchard and
develop the multiplication table of 1, ‘“he orasl exercises of
the second lesson relate to the field and develop the multi-

plication tables of 2, A reproduction of the picture, the
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oral exercise, suggestions, and tables of the two lessons on

pages 86, 87, and 88 of the text follow:
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ORAL EXERCISES

l. What season of the year does this picture repre-
sent? What are the boys doing in the orchard?

2, How many boys are twice 1 boy? 3 times 1 boy?

3. How many barrels are empty? How many are 4
times 1 barrel? '

4, How many apple trees in sight? How many are 5
times 1 tree? 6 times 1 tree?

How many are 5 times 1? 6 times 17

5; How many are 7 times 1 apple? 8 times 1 apple?
9 times 1 apple? 10 times 1 apple?

How many are 7 times 1? 8 times 1? 10 times 1°?

To Teachers,--Develop the ides of multiplication,
using visible objects, as books, blocks, pencils, etc.
Division may be taught orally in connection with multipli-
cation.

_Qog_—,ﬁo—%m

How many are

times 1%
times 1%
times 17
times 1%
times 17
times 12
times 1%
times 1?2
‘times 1%
times 1?2

OW®-Io P (R -
Hile ¢ ¢ ¢ ¢ o o o
PEHe o o o s o0
FHHF: o s o o o
HFHEEPHF. o o o o
HFHEPHRFF. o o o
HHEHBERREH. o .
HHRHHEPHE. .
PHHR .
H I H e
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LESSON Lixk.
ORAL EXERCISES
1. How many boys are in the field? How many are

twice 2 boys?

2. How many barrels are filled with apples? How
meny are 3 times £ barrels?

How many are twice 2? & times 2°

5. How many are 4 times 2 barrels? 5 times 2
barrels? 6 times 2 barrels?

4, How many are 4 times 2?2 5 times 2? 6 times 272
. How many are 7 times 2 apples? 8 times 2 apples?

How many are 7 times 2? 8 times 27

How many are 9 times 2 trees? 10 times 2 trees?

@ I o o
L 4

. How many are 9 times 2 men? 9 times 2 deer? 10
times 2 men? 10 times 2 deer?

How many are 9 times 2? 10 times 2?2
9., How many are 3 times 2 tops? 4 times 2 tops?

6 times 2 tops? 8 times 2 tops? 10 times 2 tops? 9 times
2 tops?

. To Yeachers.--Show the pupil, that 3 times 2 is the
sum of three 2's; that 4 times 2 is the sum of four 2's,
etc.; and when the table is studied, let the pupil add the
corresponding number of 2's at the right, if he does not
know the product. The subsequent tables may be studied in
the same msnner.
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: ]Iow many are

times 27
times 22
times 2°
times 2°?
times 2%
times 272
times 2%
times 2%
times 2¢
times 2°?
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10, How many times are 2 times 2? 4 times 2% 3
times 2?7 5 times 2? 7 times 2?2 6 times 27 9 times
2? 10 times 2? 8 times 2?

11l. How many sre 5 times 1? 5 times 2? 7 times 2?
9 times 1? 9 times 2? 6 times 1? 6 times 22

12, How many are 4 times 1? 4 times 2? 8 times 1°
8 times 2? 7 times 1? 7 times 2?2

13. How many times 2 are 4? 62 87 10? 12%? 14°
162 18? 202

The solution of a problem is mentioned for the first
time in lesson fiffy-four. The oral problem and solution:
are "A cart has two wheels: how many wheels have 4 carts?

Solution.~-4 times 2 wheels are 8 wheels: 4 carts have

eightﬁwheeis." (p. 89) A picture of a man driving a cart
is oﬁ this paée near the picture. 1t seems that the author's
idea is that this will assist the child in a concrete way in
answering the;question. ,

¢: .+ . Following the development of the multiplication tables
of 1 and 2, &re written exercises which are tables to copy.

The use of‘the multiplication sign and reverse order of the
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multiplication'process is to be explained by the teacher.
The exercises are arranged in 8ix columns, the first column
of which serves as a modei for the copying of the other five
columns. (p. 90) On subsequent pages addition and subtrac-
tion tables appear in conjunction with the multiplication
table exercises to be copied and completed by the pupils.
The author suggests to the teachers the method of presenting
the name and use of the sddition, subtraction, and multipli—'
cation signs. (pp. 93, 97, 100, 104, 107, and 114)

The development of the table of 5 by the use of con-
crete illustrations is shown by the following illustrations
and questions from page 98 in the text.

6. Ldward has 5 marbles, and Albert 7 times as many
as Kdward: how many marbles has Albert? :

L O L £ £ O L O $ ® R £
S0 o5 & oo Fo P £

7. ‘Seven times 5 marbles are how many marbles? 8
times 5 marbles? How many are 7 times 5? 8 times 52
5 times 8%

MWWWWWWWW

8. Mary kept the account in a spelling match between
two classes. The first class misspelled 9 times 5 words;
‘the second 10 times 5 words; how many words did each
class mlsSpell°

How many are 9 times 5? 10 tlmes b? b tlmes 1072

The defin1t10n of multlpllcatlon and product and the

I;.

explanatlon of the term, product, appears in the concluding

orsl review lesson.
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lThe topic of Livision deals with numbers not exceed-
ing 1000, A very interesting picture of a winter scene
appears at the beginning of the first chépter of division.
Oral exercises relating to the picture are as follows:

1. Here is & gay winter scene, How many sleighs are
in sight? How many times 1 sleigh are 2 Sleighs?

2. How many boys are putting on their skates? How )
many times 1 boy are 4 boys?

4. How many boys are coasting? How many times 1
boy are seven boys?

4, How many times is 1 sled corftained in 4 sleds?
1l sled in 6 sleds? 1 sled in 7 sleds?

5. How many times is 1 skate contained in 8 skates?

6. How meny times is 1 contained in 2¢ 1 in 4? 1
in 62 1 in 8? 1 in7? 1 in 92 1 in 10? (pp. 120-121)

The picture is of such small size that the skates can
scarcely be seen in the picture, but the spirit of the author's
theory of presenting concrete materials aé the first step,is A
in evidence.

The division tables are at the end of the lessons in %
which thaf-particular‘table has been developed by use of the !
illuétiations and oral problems?‘ . i

The division table of 1 on page 121 will serve as an

example for the remaining division tables, 1t is as follows:

(See -the next pagei) ‘'

E IR e s C e A . Ve ! } E |
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_A,eg:a%qo____
Hows many times How many times

1l are 12 1 in 19

1l are 27 1l in 2% oy
1 are 3% 1 in 3? :
1l are 4% 1 in 49

1 are b2 1l in b2

1l are 67? "1 in 6%

1l are 72 1l in 72 \
1l sre 82 1 in 8% .
1 are 92 1 in 92 :
1l are 10? 1l in 107%

The division table of 1 is succeeded by the suggestions
to teachers regarding the tables and other phases of division.
The suggestions follow:

To Teachers.--''hese two tables should be recited to-
gether, thus: Once 1 is 1: 1 in 1 once. TIwo times 1
are 2: 1 in 2 two times. Yhree times 1 are 3: 1 in
S three times, etc. 1he subsequent tables should be
recited in the same manner,

Division here is treated as the converse of multi- ¥
plication, but it may also be derived from subtraction. E
4 is contained in 12 as many times as four can be taken
from 12, .

. At this point pupils may be taught the division of s
material unit into halves, thirds, fourths, etc. U“hey
may also be taught to add and subtract halves, thirds,

fourths, etc., and to find the fractional part of small
numbers, (p. 121) _

Written exercises uging the two forms of division
problems are introduced after the division table of 2 and
continue throughout the topic with & gradual increase in

the size of numbers to be divided. (pp. 123, 125, 128, 130,

188, 135; '137, 139,;:and 140)
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The last picture of the book appears on page 138,
six pages previous to fhe conclusion of the book. Yhis
shows thaf the author has‘éttempted to carry out his theory
of presenting conérete examples as the first step in every
new combination, fhe reproduction qf this illustration and
the question follows.
S O A
TEFEFFEEFETFTTFEE
"How many palm trees will bear 72 leaves, if each tree
bear 9 leaves?" (p. 138)
The definitions of division and guotient appear at
the end of the oral review in the concluding lesson of the
topic. (p. 140) This method is consistent with that regard-
ing the definitions in the precediné topics of addition, sub-
traction, and multiplication. |
| The topic immediately following division is the Gen-

eral Review, which concludes the book. the review is given

in three chapters and includes both the oral and written ex~
ercigses, No pictures to be used as concrete illustrations
are given in these lessons. (pp. 141-144) This seems to
again emphaaize the author's theory that the abstract num-
bers and operationé are reached in practice in the third or

final step in "natﬁralyorder" of teaching, (Preface, p. 3}

Exsmples of progression from easy problems to dif-

ficult are.as.follows:-
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Touch your head. How many hands have you? How many
chins? Hold up one hand. Hold up twe hands. (p. 5)

Here are two fine rabbits. (Picture accompanies the
problem). How many ears have both of them? How many
legs has each rabbit? How meny have both? (p. 11)

One bird and one bird are how many birds? (Picture
accompanies questions,)

Two birds and one bird are how many birds? How many
are 1 and 1?7 2 and 1?2 (p. 16)

Hand me two books, ‘wake one of them. How many books
have I left? Make two marks on your slate. (p. 5

One from 3 lesves how many? 1 from 52 1 from 62
1l from 7?2 1 from 9?2 1 from 10?2 1 from 82 1 from 4%

(p. 19)
(1) (2) (3) (4) (5B) (8) (1) (2) (3) (4) (B) (6)
o e 2 £ 2 2 2 1 2 2 1 1 2
Add 2 4 6 8 17 5 1 2 2 2 2 2
1 2 2 1 2 1
(1) (2) (3) (4) (B) (6) 1 2 2 2 1 2
Add 1 2 1 4 2 2
From 4 6 8 10 9 7
feke 2 2 2 2 2 2 (p.20)

"How many boys are twice 1 boy? 3 times 1 boy? (p. 86)
The folldwing are a few problems from one of the

written'eiercisesvof the multiplication and division topics.

(p. 89) | |
Multiply' 2 2 2 2 2 2 2 2
BY‘ - 8% B &4 6-9 8 T 2
1 1 2 1 2 2 1 1
3 'Jg‘ T 8- -4 & T 5

| "How many tlmes 1 slelgh are 2 slelghs° How many

“times" 1 bey‘are 4 boys? How many tlmes is 1 contained in 22"

(p. 120)




Some problems in division follow:

2)8 2)6 2)10 2)14  2)16
2)20 2)22 2)24¢ 2)28  2)42

2)18

0o no
[
o o

2)62

Copy and complete:

2 = 2 2+ B
4 < 2 6 + 2
6 + 2 10 + 2
8 « 2 14 +« 2
10 = 2 18 + 2
12 = 2 8 + 2
14 = 2 4 + 2
16 + 2 12 + 2
18 + 2 16 + 2
20 + 2 20 + 2

A few problems from the last three lessons of the

General Keview, pages 141 to 144, inclusive, represent some

of the most difficult of the written exercise. ‘he problems

follow: (p. 141)

2)676 3)588 4)872 5)725
6)an4 7)476 8)512 9)648

Add 327, 303, 482, 206, 409, snd 292,
From 736 subtract 345,
Multiply 165 by 3, 4, and 6. (p. 142)

. Divide 492 by &, 4, and 6,
' " What is the sum of 486 and 2372
¢ .. - What is the difference between 486 and 237%2
What is the product of 348 multiplied by 62
What is the quotient of 348 divided by 6? (p. 143)

... A drover bought 564 sheep,;ana sold 288 of them: how
many had he left?

A farmer bought 26 cows at 18 ‘dollars s head'y‘how‘
-mueh. did" they- cost? : . : .
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There are 7 days in a week: how many weeks are there
in 427 days?

| There are 267 boys and 289 girls in school: how
| many pupils are in school? (p. 144)

Summary. ‘the suthor states in his preface that the
f "natural order"method of teaching the concept of number is
. used in the writing of the text. Uhis is slso called "the
. three step method.' the first step is the presentation of
concrete objects. ULhe author attempts to conform to this by
the use of pictures and illustrations he includes, However,

many times the pictures are of such size that the objects are

not easily seen and near the end of the book, often only one
object is included in the picture when more than one object

is mentioned in the problems, vLhe second step is the con~

ception Qf‘numbers regarding objects not in sight. In this
sfep the concrete object is not presented but reference is
made to a concrete object, such as "Mary found 4 eggs in

one nest and 8 eggs in another: how many eggs did she find?"

(p. 51) The third step is the conception of abstract numbers

W1thout the use of obJects, such as "How many are 2 gnd 1?

4 and l‘> 6 and 1? 8 and l? 9 and 1? 3 and 1?2 5 and 172

7 and 1? (p. 19) the author refers to this three step
method a8 being one of the practical embodiments of the sim-

B plest and most vital principles of the inductive method of

"J

instruction. f("Preface," Pe 5) Another example of the
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inductive method is that every definition is given at the
end of the topics. 4vhe tables are to be used for drill
rather than for memorizatibn. The author points out in the
preface that (1) the distinguishing feature is the complete
"union" of mental and oral arithmetic, (2) that the great
variety of exercises is for the purpose of making the pupil
"accurate” and "rapid" in combining small numbers, and (3)
that both the converse and single operation of the four

fundamental combinations as well as the tables are presented.
VI. NEW PRIMARY ARITHMETIC

This arithmetic is by John H. Walsh,6 associate super-
intendent of schools, iew York. Yhe publishers are b, C.
Heath and Company, Boston. 4“he copyrights are 1895 and 19035,

Yhe introduction, page iii, states that: (1) The New Primary

Arithmetic is for use in the second, third, and fourth ele-

mentary grades; (2) that chapter one is for the second grade;
(3) that, in the distribution‘of subject matter, care has
been taken'to combine the best features of the spiral and
topical arrangemehf;'(4) thet effort has been made to adapt
the work at every stage to the "growing powers" of the pupil;

45) that, there is a large emount of drill material provided

6.-Jokn H. Walsh, New Primary Arithmetic (Boston:
D, ¢C. Heath sand Co., 1895»and 1903) .
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under each subdivision before s neﬁ topic is taken up; (6]
that graded reviews are continued throughout; and (7) that
special attention is given to the grading and character of
the problems., <they deal with numbers smsller than those
used in the corresponding abstract work; the conditions are
limited to those within the experience and understanding of
the average child; and the solution of the early problems
involve but a single operation.

this book contains a table of contents, page v, uihe

main topic of Chapter 1 is Addition and Subtraction, and the

subtopics, Addition, Notation and Numeration to 999, uMis-

~cellaneous, Subtraction. uhese subtopics show the spiral

arrangement which the author cites in his introduction.

Oral problems introduce the topic of Addition, page
1, Problems 1, 2, 3, and 5 of this group are illustrated by
dots, pears, and apples arranged in the proper group as an
aid to the solution, Problems 1 snd 5 are as follows:

T 1. A girl pays four cents for a slate and one cent
for a pencil, How much do both cost?

5., A boy lost three apples and had three apples left.
How many had he at first?

The first problem is i11ustrated by the arrangement
of four_lgrge doﬁs in one group and one dbt in the other
group with the word"and"between the two groups, :

The fifth.problem has the illustration of three apples

At
AP N
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.‘”"",‘:-7! t f',‘ _,.’(1 ;




196

in each of the two groups with the word and between.

The next topic is Notation and Numeration, which in=-

troduces the writing of the first nine numbers, Oral ex~
ercises, using these figures in sddition combinations whose
sums range from 1 to 9, inclusive,'are next in order. An
example of these on page 2 follows:

2 3 5 4 B3 4 2 3 @2
4 2 1 5 3 2 5 6 3

The author suggests in a note at the close of these
oral exercises, (1) that brief drills should be given
regularly on the preceding combinations, as well as those
that follow. |

Next in order are these exercises:

(1) The presentation of the figures for name of the

numbers, page 3

(2) The writing of figures, pages 3 and 4

(3) The reading of lists of numbers, page 4

(4) The explanation of unit's and ten's figures in
numbers,‘page 4

(6) The written exercises in the column addition of
two numbers, pages 4 and 5, e. 8.,

48 - . 72 29 15 63
1 = 23 40 62 15

(6) Written problems, pages 5 and 6, e. g.: "ll.

There are 14 houses on one side of s street and 13 on the

other si@e. How ‘many houses are there on both sides?"
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(7) Oral exercises, page 6, involving column addition

of three and four numbers, e. g.,

2 1 2 4 5 3
2 2 0 2 1 1
2 3 4 0 2 1
2 2 2 3 1 3
The author says in & note prefacing these oral ex-
ercises that in these and subsequent examples, pupils should $
use as few words as possible., For example he should say in.
the second problem cited here, "five, seven, nine,”
(8) Oral problems, page 7, with three or more num-
ber situations, such as: "10, William is 5 years o0ld, James
is 2 years older than William; Sarah is 2 years older than
Sareh." This is too complicated a situation for the ordinary f 
child. -
(9) Original problems,page 8, with the following direc- i;
tions: | ’ };

Make problems containing the following numbers:

2 3 4 5 2
4 2 2 1 2
2 1 3 2 2

Thﬁs: 8 duck has 2 feet, a cat has 4 feet, & hen has

2 feet. How many feet have they?

(10) Written exercises in column addition, page 8,

such as, the following: _ | |

40 64 25 50 50 72 ;

4 2 - 10 .25 30 4 x
5 3 2 10 B 2

20 o 1 2 8 i
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(11) Written problems, pages 9 and 10, e. g.: "10.

A boy paid 20 cents for firecrackers, 10 cents for torpedoes,
5 cents for pinwheels and 4 cents for sky-rockets. How much
did he spend?"

The topic of Subtraction is presented in the follow-

ing order: \

(1) Oral problems, page 10, e. g.: "2, Mary wishes
to buy a 5-cent doll. She has 3 cents already. How many '
more cents does she need? 5. What number must we add to
4 to meke 72"

(2) Oral exercises, page 10, e. g., "8 and what are

(3) Give the missing numbers, page 11, e. g.,

2 0 0 ? ? ? ? .

2 2 2 1 5 1 1 :

8 7 2 4 8 2 3

(4) Orél problems, page 11, such as: "5, A boy had i:

6 tops. He has 3 now, How many did he lose?" -%
(5) Sight exercises,.page 11, with the direction, %;
"Subtract;“ and the explénation of the process as follows: ‘ 
Subtract: | ‘ o | i

9 We See that 8 and 1 are 9 : § 

8 ' b
T The answer 1s 1. b

(6) Orlginal problems, and the direct1ons and ex-

planation, page 12 as fOllOWS' "Make probleme in subtraction
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containing the following numbers: Thus: there were 9 birds
on a tree; 3 flew away; how many were left2?"

9 7 8 6 4
o 3 k) 2 1

(7) Written exercises, with the explanation to write
the larger number above the smeller and how to state the
steps in the solution, pages 12 and 13, e. g.,

A boy has 25 cents. He pays 15 cents for a ball.
How much will he have then? '

25¢ Write the larger number above the smaller,

15¢ the units figures in a line. Begin at the
units column, and say 5 from 5 leaves O
(write 0); 1 from 2 leaves 1 (write 1). The
answer is 10 cents."

Subtraect:
64 87 bb 28 - 57 46
52 76 15 _6 16 B

ﬁrom 93 horses take 23 horses,

The next topic is entitled Miscellaneous and includes

the following:

(1) Written problems involving addition and subtrac=-

fion, pages 13 and 14, e. g.,

3. There are 32 boys in a class and 20 girls. How
© ' -many more boys than girls are in the class?

4, There are 32 boys in a class and 20 girls., How S
many pupils are there in the class?

(2) The subtopic under Miscellaneous is Addition. ;

'Sight exercises in Addition, both the column addition and
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sign, pages 14 and 15, e. g., "The sign of addition is <+ ,
and is read plus. 2 4~ 3 = 5 is read, 2 plus 3 equals 5;
or, 2 and 3 are b5, | ’

(3) Oral problems, both addition and subtraction re-

garding concrete situations, and involving numbers small
enough to be solved without use oflpencil, page 15,

(4) An example of addition.in which the sum of the
units column is ten or more, and the left hand figure is
added to the tens in the second column, page 15,

(5) The definition of sum is given thus on page 15:
"The answer in addition is called the sum,"

(6) Written exercises in addition ss follows:

Find sum:

27 7 15 17 27 57

26 ' 5] 8 19 7 14 ,
25 14 42 _8 21 _2

156 = 3 4 12 + 36

The Subtractlon t0plc under the Mlscellaneous topic

1ncludes. | | %é

(1) The introductlon of the mlnus sign and meening of ig
dlfference or remainder, pages 16 and 17. i
b (2) A group of problems u51ng both the addition and | f:

subtractlon 81gns, pages 17 and 18, e. g.,

;i“.. O . ) . [

Find answers-

35 64 o1 36 49
£3. =80 .=l - =gk, . +L6 . 425
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(3) Sight exercises

Give missing numbers:
24?229 94+ 3=z=2? 2 -5z4

(4) Original problems involving both addition and

subtraction similar to those found in the preceding original

problems in addition. N
(6) The introduction of the dollar sign and its

meaning
(6) Drills in addition by two and three, page 19,

8¢ Bey
Add by twos:

o, 2, 4, 6, 8, etc.,, to 40;
l, 3, 6, 7, 9, ete., to 39,

Add by threes:
o, 3, 6, 9, 12, etc., to 39;
1, 4, 7, 10, 13, etec., to 40; , R
2’ 5. 8. 11’ 14’ etco, tO 58. i ;:"

Notation and Numeration, pages 20 and 21,nis the next

sub-topic review under the iiiscellaneous toPic; ithis desals

with reading and writing of figures from 10 to 999. One ex-

ercise introduces a different method of direction for the
writing of numbers, page 21, e, 8., "4s Write the number that
is one more than three hundred fifty. 5. Write the number
that .is one less than four hundred twenty,"

The explanation Qf;the~units','tens?, and hundreds'

figures ‘ip fqund;onvpageraz.;as,follows: "In the number
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382, 2 is called the units® figure, 8 is called the tens’
figure, 3 is called the hundreds' figure,"

A lliscellaneous topic includes pages 22 to 26, in-

clusive, which is similar to the one on pages 13 to 19, ins

clusive, except the drill in addition by fours, fives, and

sixes comes at the beginning of the topic, and the problems N
in addition and subtraction deel with larger numbers.

the last topic introduces subtraction by sdding unité

and tens to the upper number in columns where the lower num-
ber in the unit and tens column is larger, page 27. This
topic includes written exercises, orasl exercises, and written
problems in both addition and subtraction, and drills in
counting by the adding of sevens, eights, and nines, pages

27 to 34, inclusive. 'lhere is a noticeable increase in the»
difficulfy of the column sddition exercises., Many of them
have as many as six numbers ranging from the single unit to

the hundreds,

Summarx. ‘The author of this'arithmetic has for his
gim the adaptlng of the material to flt stages of the grow-
ing mental powers of the child. He empha31zes (1) the im~
portanoe'ofgfreqnent graded reviews throughout the book,
and (2) problems'with simple situations and numbers small

erniough to be w1th1n the experlence and understandlng of

the_ph;ld., Thls shows a,trend away from . the formallzed drill
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and puzzle problems of the textbooks from the 1821 to 1892
period, in harmony wifh the‘educational movement beginning
about 1892, which emphasiées concepts as the immediste end

of educsation.
vII. SCHOOL ARITHMETICS, PRIMARY BOOK

The Primary Book of the Wentworth-Smith Series is by

George Wentworth and David Eugene Smith, 1919, and published

by Ginn and Company, Chicago.7

The authors state the following in the Preface, pages
iii and iv, relative to the purpose of their book and the
materials included,

This work is prepared to meet a demand for & book
which shall present within a reasonable compass but
with sufficient thoroughness the great essentials of
arithmetic required in the lower grades of our schools.
There are various extreme positions from whieh the
preparation of such a book may be approached, but, as
is always the case, there is also & safe mean which is
certain to produce sstisfactory results., One extreme
makes the arithmetic operation the sole purpose, neglect-
ing to a large extent those applications that appeal to M
children, Another extreme attempts to meke the appli-
~ cation the sole purpose, neglecting the steady advance
_in power to compute that gives to pupils the conscious-
ness of definite progress, A third extreme seeks to
meke all arithmetic & matter of play without serious
purpose, and s£till another extreme attempts to frame a
‘textbook that is merely & collection of methods for
*teachers, & book that is weak in drill and weak in
serious applications. No one of these extremes has ever

7 Georgée Wentworth and David Eugene Smith, School
Arithmetics; Primary Book (Chicaego: Ginn and Company, 1919).
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given or, for psychological reasons, can ever give
gatisfactory results.

The safe mean proceeds on the supposition that the
pupil should be led to his arithmetic through paths
which are interesting; that he should see that he is
studying a subject that is usable in school, in his
play, in his home, and in all other phases of his daily
life; and that, so far as possible, the applications
should be real to the pupil, particularly in those
grades in which his tastes are being formed and in which
his outlook on life is very limited., It is possible to
accomplish all this by arranging the work by arithme tic
topics, showing the pupil the reason for studying each
topic and the uses to which it can be applied,

In accordance with these principles this book stands
for good, well-arranged mathematics, and not for scrappy
presentation. . . . The book also appeals to the pupil‘s
human interests by relating the subject to his personal
needs and to the 1life in which he finds himself., It
seeks to balance reasonably these two features, refrain=-
ing on the one hand from devoting all the space to ab-
stract drill, and on the other hand from failing, through
the sacrifice of its space to methods of teaching, to
give the amount of drill that is necessary. It recog-
nizes that the children who study its pages have already
been in school from one to two years, that they not only
possess a fair knowledge of number but the kindergarten
stage is slready passing out of their lives,

The teacher is to use Chapteré ps and»ll in an abstract

way for the first two grades and as a rapid review for grade
three previous to Chapters II and III which are to be covered

in this grade.

The table of contents includes the following general

topics in Chapters I and 11.

Chépfex'Iv

Counting to Twelve
TAdditionc oo eooonw

Subtraction _ .
Jigounting £0.100¢ ¢ e o Ll i

G AT A

s =
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Addition

subtraection

Measures and Fractions
Minimum Essentials
Little fixaminations

Chapter II

Numbers to 1000

Addition

Subtraction N
Multiplication and Division lables .
Measures and Fractions

Minimum Essentials

Little Examinations

The topic Counting to Twelve in Chapter I, pages 1
to 4, inclusive, is‘presented as follows:

(1) Review of Counting, which consists of counting

and reading of numbers, both Arabic and Roman, page 1

(2) Two pages of oral work, pages 2 and 3. ‘The first
page has a picture of four children on a donkey and a little
girl sténding nearby. DBeneath the picture is the title,

Taking a Ride. A list of questions to be answered by the

children and a note to the teacher follow the title. Ex-

i s MR

amplés of these:questions are:

1. Play you are taking a ride. How many children
do you see in the: picture?

2. How many children are riding the donkey?

6. If the little girl without & hat should get off,
how many children would be left on the donkey?

§_17"fﬁaké¥ﬁpwa:pr6bléﬁ about-taking a ride.

The note to the teacher says: -

These problems show what is called the dramatization
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of arithmetic; that is, acting out a real situation.
Such problems are more real when planned and suggested
by the teacher than when they are given by the textbook.
Oral work is so specified throughout the book.

Page 3 of the oral work has the topic, Playing Store.

Some of the questions are as follows:

1. Let us play store. How many are there to play?
3. How much shall we charge for spples?
8., John sells some blocks for building playhouses.

How many are (picture of three blocks) and (picture of
two blocks)?

The author states the following at the conclusion of
this lesson:

Among the common rimes that can be dramatized at this
time are the“following: Bo-peep, Going to St. Ives, 0ld
Mother Hubbard, Yen Little Indians, “hree Little Kittens,
and The 014 Woman who lived in & Shoe. Among the common
stories are Jack and the Beanstalk, 1he Three Bears, and
Jack the Giant Killer., Among the dramstized occupations
are running a grocery store.

(3) Page 4 is the Writing of Numbers, e. g.,

1. Write in figures the numbers from 1 to 10.
: 2. Write in figures the numbers from 1 to 12, and
then from 12 back to 1, :
.- b, Write in figures the number of letters in your
teacher's last name. '
. 9, Write in figures the number of doors in this room
and then write the number of windows, :

k4

The note to the teacher regarding this topic says:

The pupils should close their eyes and hear the o
- teacher tap the desk writing in figures the number of ™
taps they hear. ‘hey should also close their eyes,
~touch - a number of objects supplied or indicated by the
teacher, such as fingers, pencils, or cubes, and then
v write: the. numbers., ' ,

The next topic . is Addition, pages 56 to 8, inclusive.




The lessons are entitled:

(1) Playing School. 4Yhis requires the answer to

problems in the form of qtestions, in the horizontal com~
bination,using the plus and equal signs, and in vertical
column., 4Yhe authors suggest that formal definitions be
avoided, 4“hey also suggest the use of combination cards for N
drill.

(2) Skipping the Rope. uhis lesson is preceded by

a8 picture of children skipping the rope. Directions for
counting the skips are beneath the picture.

(8) 4Lhe Story on the Lawn. 4“whis is & picture of

seven children sitting on the lawn enjoying & story, which
one little girl is reading. ‘he questions below relate to
number situations in the picture.

(4) Playing Number Games. Page 8 includes drill by

means of a circle, a square, and a triangle with numbers
placed at points on the outline and one in the center which

is to be added to the numbers on the cirole, square, and

triangle.‘

1'he topic, Subtraction, is presented in a similar
manner, pages 9 to 12 1nclu31ve. The use of pictures and
111ustrations and number of games is continued to make the

KT

work concrete.

1he topic Counting'tg 100, follows Subtraction.‘ 1his o
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(1) uwhe reading and writing of numbers from 10 to

100, inclusive

(2) 4vhe introduction of six of the common coins of

United States money by means of the picture of each. 'he

directions beneath this picture, on page 14, are:

Read and lesrn:

5 cents

10 cents

100 cents

1'he Addition

26, inclusive, and includes not only the oral work, but the

= 1 nickel
= 1 dime
= 1 dollar

topic is again introduced, pages 17 to

problems to be copied and answered, and pages of addition

combinatlons for drill until they become familiar and easy
to say. Pictures of squirrels on llmbs of trees on which
number gombinations are placed, and ladders with numbers on

the rungs, and posts with combinations on them are to be used

in the learning of combinations. whe exercise or drill is

called games. the example of the game using the picture of

the squirrel, page 22, is to be played thus: ‘Lhe child is

tbld to bé the squirrel and tell the combinations as quickly

as he can without missing.

rlght answer to the combinatlons he is said to Jump from

hranch to branch but if he fails to give the right answer,

>he 1s said to have fallen off.

Subtractlon is agaln introduced'on pages 27 to 30,

1f he is successful in giving the

S A TN S
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involving larger numbers both in the oral and written prob=-
lems,

vhe next topic is uieasures and rractions, pages 31 to

44, inclusive, ueasuring is introduced by a picture of a

boy measuring a plant and directions to carry out. uxamples
follow:
Draw on the blackboard lines these lengths:

5, 1 ft. 1 in.
10, 3 ft, 6 in.

Write the number of feet in these 1engthS°
11, 2 yd. 1 ft,

Write the number of inches in these lengths:
T 1b, 2 ft. 4 in.

In the lesson entitled iMeasuring bExercise some of the

directions are:

1, ueasure the width of the room in yards, omitting
parts of a yard. Lleasure this distance in feet.

7. Draw a line you think is 1 ft. long. Measure it.

9. Is your desk more than 1 ft, long or is it less
than 1 ft., long. Measure 1it, G

The next subtopics under Measures and Fractions are

as follows:

(1) One Half an Object, which is explained by use

of picture of single objects which have been divided
Z N (2) One Half of a Group, which has & number of ob=-
i Jects and the directions calling for the grouping into halves

(3) One Fourth of an Object, which is illustrated by
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two pictures: (1) a square divided into four parts with
the fraction one-fourth written in each part, and (2) the
half of an apple, two~-fourths, and the whole apple. ihe
following questions are asked about the apples:
. One of these apples has been cut into Qarts.
Which part is % of the apple? Which part is % of the
apple? ‘

4, Which is larger, 4 of an apple or = of the same
apple?

A page of exércises on one-fourth follows:

(4) Review of Fractions, including numbers 1 to 14,
oral review

(5) The Dozen. The work is oral and includes num-
bers from 1 to 7. The terms 1 dozen and half dozen are em=

phasized,

(6) Pint and Quart. There is a picture on page 41
of a person pouring liquid from & pint measure into & quart
measure. Questions relating to the picture are:

Which is the pint measure in the picture? Which is N
the quart measure? Which is the larger measure?

BN
e

How many times must you pour the full pint into the
quart measure to fill it?

The direction.to read and learn: 2 pints = 1 quart
is given in this lesson. The suthor suggests that the actual
measures, should if possible, be used in the class, to meke

elgaruthe”meaning,of‘the measures pint.and quart,

... (1) \Weight, page 42, is illustrated in a picture.




210

The procedure of teaching the concept weight is similar to
that of the measures pint and quart. The asuthor suggests
that it is desirable‘that‘the children should weigh various
objeets, using the pound, half pound, and quarter pound.

(8) Playing Store involves numbers from 1 to 4 in

oral exercises, A picture of children playing store pre- N
cedes the questions, page 43,

(9) Problems without Numbers. Guestions relating

to a picture of a little gir; shopping in a store are asked
for the purpose of making the child conscious of the process
involveé in answering the problems. Lhe following guestions
are typical;

1. If Nora has some eggs in her basket and buys
some more eggs, how do you find the number of eggs she

then has?

2, If Nora knows the price of a dozen eggs and also
of & half-dozen eggs, how does she find the price of a

dozen and a half?

4, If Nora buys a pineapple and some oranges, how
does she find how much she must pay for them?

A e

5.- If Nora find that the price of two pineapples are
..~ not the sdme, how does she find how much cheaper one
" pineapple is than the other?

The next topic' Minimum Essentials, page 45, consists

of wrltten exer01ses which 1nclude at least one questlon of
each type preceding topics. The authors state in a note

‘that the pupil cannot safely progress farther unless he can 4

A

ansuer these questions and that such pages should be reviewed
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frequently.
The questions are as follows:

1. Write in figures: seventy~eight, eighty and
ninety.

2. Write in wrds: O, 30, 22, 84, 60 and 98,

2. EHow many cents are there in 3 dimes?

4, I em thinking of two numbers whose sum is 17.
One of the numbers is 9, What is the other number?

5., I am thinking of two numbers whose difference is
17. One number is 19. What is the other number?

Copy the following and add:

6. 15 7. 25 8. 45 9. =26 10. 56
6 14 14 32 32

Copy the following and subtrsct:

12, 59 13, 68 14, 57 15, 78 16. 59 17. 67
20 32 27 70 39 15

Copy the following and sdd:

18, 3 19, 6 20, 4 21. 2 22, b 23, 8
4 7 0 3 1 2
9 8 7 7 Fl 3

24, Draw 14 short lines on paper and find, by count-
ing, how many lines there are in % of 14 lines.
25, How many eggs are there in 2% doz. eggs?

26. How many pints are there in 1% qt.? in 2% qt.?

The topic, Little ﬁxamlnatlons, page 46, concludes
Chapter I. The problems are abstract and_include drill in
additioh,isubtraction, and fractional parts of numbers. The
purpose of these ‘is review drill work on previous work and
a basis for the next work. The author suggests that a time

record bé»képtﬂfor each child, and that the child should try

to improve his record., - '
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Chepter II, pages 47 to 96, inclusive, begins with

Notation and Numeration as did Chapter I. <The numbers in-

clude numbers to 1000 undér the subtopics Tens and Hundreds,

Reading and Writing Numbers, both Arabic and Roman.

The second topic deals witthddition, introducing the
terms addends and sum, Much drill work is given. Emphasis
upon how long it takes to copy snd add, the uses of addition,
and the adding of three figure numbers is evident.

The third topic relates to Subtraction, pages 57 to

62, Inclusive. The plan of presentation is the same as that
for Addition just described. <The meaning and use of the

terms minuend, subtrahend, and difference is given at this

time, and three figure numbers sre introduced,

The fourth topic Multiplication and Division, includes

the following subtopics and method of presentation: (pp. 63

to 84, inclusive)

(1) Need for Multiplication--This is introduced by

the following questions:

1. BEdward's father sent him to buy 3 two-cent postage
stamps for local letters. How much must he pay for 3
stamps? -

2, How much is 2 -+ 27 How much is 2 ~ 2 - 2? How
much 1s 2 - 2 -F 2 - 2%

Lt 5.' Tf Edward s father buys 4 two-cent postage stamps,

how much ‘money must he pay?

. .4, . If Edward's father has 5 local letters to mail,.
how much do the stamps cost for all these letters? Which

crnt e
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is better, to add 2 4+ 2 4+ 2 4+ 2 +4 2, or to know
without adding how many five 2's are?

5. Edward d4id not know how many six 2's are, and his
father told him to count by 2's like this: 2, 4, 6, and
50 on., Then Edward found how many six 2's are. How
many are they?

The footnote at the conclusion of the lessons says:

When a new subject is begun, it is advisable to in-
troduce real, concrete problems relating to the in-
terests of the pupils, &0 as to the purpose of the work.

(2) Learning about Two, page 64. All this work is

oral., The development of the multiplication table of 2 is
shown by an illustration of the figure 2 arranged in five
columﬁs ranging from one 2 in the first column to five two's
in thé fifth column. The direction accompaning this is:

Add the columns of 2's, from one 2 to five 2's, <This
arrangement is as follows:

0o o
joo o o
jro o o v
joo oo

2
The next directions follow:
2. On the blackboard and on paper build more columns N
of 2's, until you have twelve 2's in the last column.
How many columns of 2's are there?
Other directions relate to the reading of the columns

end the reading and learning of the tables of 2's.. The

multiplication sign is introduced.

(3) Multiplying by Two, page 65, deals with numbers

}1 to 20; 6rai.;

(4) Dividing by Two, page 66, is introduced by use

4
z '
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of the following arrangement of numbers in columns as in

the Multiplication of Two:

2
2 2
2 2 2
2 2 2 2
222 2.2
2 4 6 810
The work is all oral., Uhe following questions are

typical of the questions asked:

3. How many 2's do you see in 8%

4, 8 contains 2 how many times?

5. Instead of saying that 10 contains 2 five times,
we may say that 10 ddivided by 2 is 5, and we may write
this 10 ¢ 2 = 5, 4 of 10 = 5, or as in the first of the
following 2)10

5

Divisor = 2)10 = Dividend
5 = Quotient

The remaining subtopics under Multiplication and

Division desl with the tables of 3, 4, 5, 6, 7, 8, and 9,

in the same manner, pages 67 to 84, inclusive.

The next topic, Measure and rFractions, is tresated in
this chapter in the samse manher a8 it was in Chapter I. ‘“he
fractionai parts involve thirds, fourths, fifths, and sixths,

The concluding topics of the chapter are Minimum

Essentials and Little Examinations which are reviews of the

previous work in multiplication and division.

Summary. The educational aim of education in the

fir§t part of the twentieth century, that of preparation for

i
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living, with emphasis upon adjustnent to the environment,
and the practical phases of living, forms the basis for this
textbook. The suthors' aim,deduced from the study of the
preface, may be stated as follows: (1) make arithmetic in-
teresting; (2) lead the pupils to see that arithmetic is
usable in school, in home, in play, and in all phases of
activities; and (3) make the application of these problems
as real to the child as is possible,

The amount of material, both concrete and abstract,
involves much drill, which, according to the authors, is for
the purpose of enabling the pupila to solve with speed and
accuracy number situations they may meet in their environ-
ment,

In conclusion it may be said that while the authors®
aim agrees with that of the educational aim of the period,
the amount of material is too extensive for children of the
first and second grade levels, Children of these grades
have 1ittle practical use fér numbers beyond one hundred
even in finding page numbers, and for the simple processes
"of addition and subtraction,

- VIII. A CHILD'S BOOK OF NUMBER FOR
‘ FIRST .AND SECOND GRADES

John G.‘Stdn‘e8 is aﬁthor of this book. The copyright

3 John C btone, A Child 8 Book of Number for First
~and Second urades (Chlcago- Benj. H. Sandborn and Co., 1924).
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date is 1924 and the publishing company is Benj. H. Sandborn
and Co., Uhicago} This book contains 137 pages. It has no

preface but the plan and aims are included in the Suggestions

to ileachers, pages 153 to 137, inclusive. The author says
that at the end of the second grade the results attained
should be classified under three heads: knowledge, skill,
and attitude., Out of these three anticipated results grows
the aim which may be stated as follows: (1) To give the
children automatic control of all primery facts of the four
fundamental processes, (2) to be able to use these facts in
very simple situations of every day activities, and (3) to
lead children to enjoy numbers, to desire to know more about
them, to want to work with them,and to feel that they are
necessary to them in many ways.

The author states that his book has three importent
phases: (1) The initial presentation of number concepts;
(2) the drill; and (3) the use in simple everyday applica-
fions. t'he author discusses each of these phases as follows:

Presentation. ‘he importance of the first presenta-

tion is two fold: through & concrete presentation of the
fact the child knows what it means and how to find it

for himself if he forgets it before getting sn automatic
control of it; and by the presentstion the child learns
how and when to use the fact in the simple problems that
arise in his everyday affairs,

Thus the child finds the sddition facts through ob=

jects of some kind. He is then shown "how figures say

them": or, when working upon the bleckboard, the teacher
skows him "how chalk says them." ;
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Drill. The drill to give an sutometic control of all
the primery combinations should be both sight and oral
drill. UThat is, the child should be sble to recall a
fact from seeing the figures or from hearing the numbers
spoken, or from merely "thinking" them, as when he sees
them written out in words or has occasion to "think"
them in order to answer some question that arises in his
own little activities,

Drills made up at random and lacking a definite pur-
pose or system are a waste of time.

Among the principles governing drill sre:

1. Yhe work should be thoroughly motivated.

2. Drill without attention is useless.

3. Drill should include all facts of a series.

4., the most time should be given to the most dif-
ficult facts of the series,

5. Yhere must be repetition,

6. The time space between drills should be very short
at first and gradually lengthened ss the facts become more
permanent. . . .

bames, Games are used to motivate drill work,--that
is, to secure and hold attention., <The elements of a
good game are: It must be interesting; it must be so
arranged that even with the control of the combinstions
in the hands of the children all facts of a series will
come up; it must not eliminate the slow pupil or the one
who has made & mistake; and as nearly as possible, it
must require all the children to make all combinations
that occur in the game, :

Not &ll drill can be gotten from games, Lhere is too
great a danger that certain combinations will not re-
ceive proper attention. Carefully planned drills 1like
those in the text are the only means of assuring proper
attention to all facts of a series. Hence all the drills
in the text should be used over and over until the child
"has a perfect control of them.

The games, stories, and rhymes of the text are given

- .. for several purposes, <they furnish interesting and
valuable reading lessons and they suggest uses the child
may meke of number:and thus motivate the study of number.
But it will be observed that, as given in this text,

. -they are-expected to stimulate the child to want to do

" gome of the things suggested by them, And thus they
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suggest real "projects" in the true sense of this much-
used word,

The little rhymes, then, are not to furnish drill, or
even the application of number facts, but to encourage the
child to make up rhymes using number and thus get pleasure
from his work. . . .

The games are described in simple langusge, and it is
hoped that by reading them many children will want to
play them. . . .

Definitions and technical terms should not be given
in these grades, All language should be the natural
language of childhood. "Less," "minus,”™ "plus," "times"
and such terms are meaningless to children.

It is not unusual to hear children parrot-like say,
"7 plus 3 equals 10," "8 less 3 equals 5," "3 times 5
equals 15," and so on, with no notion of what the ex-
pressions mean.

The child's only notions of the two inverse processes
-~subtraction and division--should be those given in
this book, subtraction being only another form of an
addition fsct, and division only another form of a mul~-
tiplication fact., Avoid technical language,

'In teaching the common measures, have the measures
present and use them in meaning things in which the
children are interested,

There is no table of contents but the topics in-

cluded are counting, addition, subtraction, multiplication,

division, drills, rhymes, and reviews on each, and measures

" of time and lengths. 7The author suggests that multiplica-

tion and division facfs may be reserved for the third grade

work., -

Counting is introduced by the use of pictures and

rhymestinv01ving numbers. 4Yhe first rhyme is as follows:



One, two, three, four, five,
We're marching to Saint Ive;

Six, seven, eight, nine, ten,
We're marching home agsin.

Tthis rhyme is illustrated by two pictures, one above
and one below the rhyme. <the picture above the rhyme shows
five children marching up & hill to the castle, Saint Ives.
The picture below shows the children marching down the hill
from Saint Ives,

The next rhyme, which is also accompanied by a picture,

is Ten Little Indians.

Page 2 has the picture of Little Boy bBlue and the

sheep in the meadow, and the cows in the corn. Below the
picture is the rhyme and sentencgs with blanks to be sup-
plied with the correct number word. Below these are the
number.names and figures from one to ten.

The sentences with the blanks are ss follows:

"There are sheep in the meadow

There are cows in the corn.”
?ages 3 and 4 are about adding one. “There is g
, ﬁicture on page 3 of Bo Peep's sheep, and the following :

sentences and directions. |

Little Bo Peep lost her sheep. ©She left them alone
and one by one they all came home.

- One sheep came home and then one more came, <ihat
: : ma.de ' sheep.

fwo sheep came home and then one more came. That )
made sheep. . , |
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lhree sheep and one more make sheep.

Four and one are five,
Five 8nd one are six,
Six and one are seven.

This is the way the figures say it:

1 2 3 4 5 6
1 1 1 1 1 1

The next two pages have the title iaking liore Rhymes

about One.
The next four pages treat the facts of 2 in the same

manner as that of 1 described in the foregoing parsgraphs.
Pages 12 to 20, inclusive, contain the topics Counting

by len, A Counting rable, adding lens, A Missing Number Game,

A Review of Additional Kacts, and An Outdoor Game., ‘he

Ilissing Number Game has a picture of children sitting at

their desks, ‘{he following paragraphs give the information

about the game:

These children are playing a game., '‘he teacher says,
"I am thinking of two numbers that make eight." Then
the children all write 8. ihen she says, "One of the
numbers is two." ‘then the children all write 2 below
8. 4Yhen she asks, "What is the other number?" The
children write the answgr.

It looks like this--2

6

s Tell what the teacher asked when these were‘written,
i and tell the answer: :

A 3. 7 . B . 4 . 6 9
*1 2 2 2 2 2 2
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An Outdoor Game has the picture of children playing

a game, with the following informstion about the game:
» These children have made up a number game, ‘They form
a circle as in "Drop-the-handkerchief." One child runs
around the circle saying:

Hink-i-ty pink-i~-ty, pank-i-ty, poo,

I had pennies and now I have two,

Hink-i~ty, pink-i-ty, pank-i-ty, poo

Who knows how many I lost? Do you?

As she says "Do you?" she taps some one. The one
tapped answers, and tries to catch her before she can
get around the circle.

If she is caught, she has to go around again. If
not, the other child goes saround and taps some one in
the same way.

Any number from two to ten may be used to fill the
blank in the rhyme,

Succeeding pages are treated similarly to those just
described except that the numbers added increase to 10, and
through the money values of dimes snd cents, the meaning of
teens is introduced.

1he subtraction process is taught by the additive
method. “4he definition of the process, page 61, is as
follows:

"When you tell how much to add to mske a larger num-
ber, you are subtracting." Games, drills, and number stories
arg-similar to. those.used in the addition topic.

" Pages 72 to 79, inclusive, deal with the following

gongepts:
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(1) Measures of time such as year, months, weeks,

days, hours, and telling time by the clock, recognizing

both Arabic and rHoman numbers

(2) Measures of lengths, such as, yard, foot, inches

(3) Measure of guantity such as, pint, quart, pound,

and ounce

(4) Parts of wholes, such as halves and fourths

Pages 80 to 104, inclusive, consist of the review 6f
addition and subtraction, using larger numbers in the process,
and reading larger numbers.,

Multiplication, pages'105 to 107, inclusive, is in-

troduced by the method of adding two equal numbers. Yhis
is followed by the exercise using the multiplication sign.
his exercise explains that the short way to write: "lwo
threes are 6 is 2 X 3= 6.

“he Division topic, pages 108 to 111, inclusive, con-
sists of concrete problems introducing the concept of the
aivision of things into halves, and the reading of problems
using thé abstract torm such as: 2)% 2)% , etc.

the remaining pages of the text, pages 112 to 132,
;nolusive, héve exercises which relate‘to the following topics:

bozen; Counting by Kives, Buying rive Cent Articles, A Ring

Toss Game, Adding Four Numbers, A Number Race (drill), Addin

Four Numbers, Adding Three Egqual Numbers, Dividing by Three,
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Exercises for Practice (eddition), 4 Number Story (two pages,

multiplication and division), 4 Review of Addition Facts

(two pages), A Review of Subtraction (two pages), and Review

of Multiplication and Division (one page).

Summary. Stone emphasizes knowledge, skills, and
attitudes as the desired outcomes at the end of the second
grade. His aim as seen by the foregoing statement appears.
to be threefold: (1) to help the pupils gain automatic
control of &ll primary number facts of the four fundamental
processes; (2) to provide for the practice of the fascts in
everyday life; and (3) to lead pupils to want to know more
about these facts and to want to use them, and to feel that
they are necessary to them in many ways in everyday 1ife.f
The educational aim of the period beginning about 1919 and
continuing to about 1933 emphasizes the preparation for the
practical side of living, and the development of skill to
enable the individusl to meet the various situations. The
author éeems to have aftempted to conform to this aim. But:
he séemsito have failed to realize that the quantity of

drill, the vocabulary,‘and_the amount of material are not

suited to the level of the first and second grades.
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IX, FIRST DAYS WITH NUMBERS

Clifford srewster Upton,9 professor of uathematics,
Teachers College, Columbia University, is the author of this
arithmetic textbook. ‘4he copyright is 1933 and the pub-
lishing company is the American Book Company.

The preface of this book shows that there is an in=-
creasing sensitiveness to the fact that number is not a
thing apart from everyday living and that as & subject mat-
ter it should be closely related to the experiences of chil-
dren. ‘YThe author states the following in the preface, pages

S and 4,

Every child in the beginning grades has need for cer-
tain knowledge of number in connection with his every-
day activities. He uses number in counting school
supplies, in finding the pages in a book, in buying his
lunch, in making change, in keeping scores in his games,
in telling time, in reading the calendar, in measuring
with a ruler, and in many other ways,

. It is experiences such as these that form the basis

of instruction in primery number today. According to

our best city and state courses of study, this instruction
is expected to give the child, by the end of the second
grade the ability to count to 1000, a reasonable mastery
of the 100 combinations in subtraction, some facility in
applying this work to everyday problems, and an acquaint=- ,
ance with measures, It is the purpose of this book to
provide instruction covering these topics and to do this
in such a way that it is intimately related to the ex-

periences of children.

This book may be introduced in the second half ot the

VSRR

9 Clifford brewster Upton, Eirst Z with Numbers
(Ghicago: Americen Book Company, 1933),

|
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first grade or at the beginning of the second grade.
The following features are noteworthy:

1., The problems and number stories are all connected
with the play, games, and other activities of children.

2. The illustrations sympathetically portray child
life and will strongly appeal to the pupils.

3. This book is written for children. The vocabulary,
which contains 495 words, is based on a critical analysis
of vocabularies of a large group of primery readers.

With the exception of a few words peculiar to arithmetic,
the vocabulary contains only those words which the child
is frequently meeting in his other reading. “he vocab=-
ulary also harmonizes with the better~known word lists
for primary reading, containing a very high percentage
of the easier words in those lists.

4, The aim throughout has been to fix the best num-~
ber habits from the beginning. Nothing is taught that
ig later to be undone.

5. The number facts are presented in small groups,
each group being developed and drilled upon before
another group is taken up. KFrequent reviews are pro-
vided,

6. OSpecial attention has been given to the treat-
ment of subtraction, in order to familiarize the pupil
with the more important ideas and nunber comparisons
that are related to this operation.

7. Provision for the individual differences of
pupils has been made through & series of diagnostic
tests, with keyed references to remedial exercises, and
also optional extra drill on each of the groups of
number facts. (pp. 3-4) '

Two workbooks by the same author, one for the first
grade and one  -for the second grade, furnish supplementary
meterials and abstract exercises, These may or may not be

used with the teitbdokaaccording.to the course of study out-

lined fdr‘thé.parficular gchools in which this author's




228

text is being used,

The table of contents of the First Days with Numbers

includes the following tbpics:

Counting to 10
Comparing Things
Writing Numbers

Numbers from 10 to 20
Nine kasy Addition Pacts
Telling Time

Nine Wew Addition Facts
Buying Lunches

Review of Addition

Nine New Addition Facts
At the Beach

Review of Addition
Diagnostic Tests

Cents, Nickel, Dime
Eighteen New Addition Facts
Review of Addition
Playing Tenpins
Diagnostic Tests

Zero in Addition

Flash Cards

Review Test in Addition
Playing Hopscotch
Column Addition

Buying Dolls

Adding 2-Figure Numbers
Counting by 10's

Buying Easter Presents
Counting by 100
Counting by 5's

Days of the Week

The Calendar

Additive Subtraction
Making Change

Nine Easy Subtraction Facts
Tom and His Habbits

Eighteen New Subtraction Facts
Diagnostic Tests

Pint and Quart

Zeros in Subtraction

Telling Time. Roman -Numbers
Review Test in Subtraction

A Circus for the Dolls



Subtracting 2~Figure Numbers
Counting by 2's

Counting sabove 100

Review of Addition

At School

The School Bank

Ten New Addition Facts
Addition and Subtraction
The Pet Store

Eight New Addition Facts
Diagnostic lests

Nine New Addition Facts
neview

Nine New Addition Facts

At the Penny Store
Diagnostic Tests

The Children Sell Pictures
Additive Subtraction
Comparing Ages

Review of Subtraction
Comparing Ages

Review of Subtraction

The Pigs Go to the Store
Ten Hew Subtraction PFacts
The School Fair :
Addition and Subtraction
Eight New Subtraction Facts

Riagnostic Tests

The Children's New Books
Nine New Subtraction Macts
One Half

One Fourth

Nine New Subtraction Facts
Ring My Nose '
Comparing Numbers
Diagnostic Tests

Fun in Summer :
Quarter, Half Dollar, Dollar
Dollars and Cents

Review Test in Subtraction
Buying by the Pound

Inch and Foot

A Number Game

Column Addition

Buying by the Dozen
Adding Larger Numbers
Subtracting Larger Numbers
Review Test

Drill Sheets (Remedisl Exercises)
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The 100 Addition Facts
The 100 subtraction racts (pp. 5-8)

Counting by 1's to 10 is the first topic. UYhis is

introduced by a picture of & woman and three children hold-
ing ballooﬁs. Luestions relating to’'the picture require
couting to give the answers. =&xamples of these are: "1,
How many balloons has the little boy? 5. Count sll the
balloons."” (p. 9)

The next two pages have the illustration of the poem,
"Ten Little Indians," the poem and directions for the count-

ing involved, Questions relating to the picture are as

follows:
1. How many Indians are there in all?
2. How many Indians are dancing?
3. How many Indians are playing drums? (p, 10)

.The next direction on the same page is:

4, Read these numbers:

one two three four 5
1 2 3 4 five
six seven eight nine ten

6 7 8 9 10

- The author suggests, in a note below the poem, the
method of using the poem. ‘'he note follows:
"Have the pupils count out ten pupils to pe Little
Indiaﬁs. As the first stanza is sung, let fhe pupils creep

up, one by one, to the front of the room," (p. 11)

The next method for counting is that of giving
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directions for doing or finding out certain number informa-

tion. The name of this exercise is Can You Do ‘hese Things®?

A few of the directions follow:

1. Couwnt your pencils,
6., Clap your hands three times,
9. Put five books on the table.
12, Tell the names of seven girls,
13, Tell how old you are,
15. Play that you are jumping rope. Jump and count
to eight. (p., 12)

Counting by 2's is found on pages 91 to 93, inclusi?e;

tounting by 8's,on psges 61, 92, 93; Counting by 10's, on

pages b7, 59, 92, and 93; and Counting by 100's, on page 93.

Some of the devices used for teaching the children to count
are as follows:
The numbers from ten to twenty are:

ten eleven twelve thirteen, etc., to twenty.
10 11 12 13

1. Say the numbers from 5 to 20.

2. The number that comes after 11 is .

2. The number that comes before 15 is . (p. 17)

Underneath & picture of a little girl who is putting

candy in boxes,is the following:

Ann is putting candy in boxes. She puts 1Onpieces
of candy in each box, How many pieces does she need
for 10 boxes? To find out, count by tens like this:

ten  twenty thirty forty fifty sixty
10 20 30 40 50 60

seventy eighty ninety one hundred
7" - .80 20 100
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] 1. Qount to 100, Count by 10's to 100.
| g. A dime is ¢. 4 nickel is ¢

Jane has 9 dimes. Yo tell how many dénts she
had, count like this:

1O¢" 20¢: '50¢’ "'"'¢’ ""¢’ 6O¢v ""¢v "'¢: "';L/.

4. lMary Ann hes 2 dimes and 2 cents, How many cents
has she? '

The 2 dimes make 20¢, luary Ann has 20¢ <+ 3¢ or 23¢.
20 -+ 3 = 23, 4 * ¢ g

5. TPeggy has 3 dimes and 4 cents. Peggy has 30¢--4¢,
or 34¢. \

6. DBobby has 4 dimes and 2 cents. How many cents
does that make?

7. How many dimes and cents will it take to make
43¢, 51¢, 64¢, 32¢, 68¢2 (p. 59)

1, Count by 1l's to 100.

2. What number comes after 62?2

5, What number comes after 17?

4, What number comes between b3 and B55? Between
46 and 487

6. Tell the numbers that are left out: 52, 53, --,
--, b6, =-~, =~~, 59, 60, ==-, 62, =-~-, 64, ~-, -~, 67.

7. In & book, what pages come between page 29 and
page 53? '

8. 1well what you see in the picture on page 19 of
this book. (p. 60)

1., E4 has b nickels. Yo tell how many cents he has,
count by 5's like this: b5¢, 10y, 15¢, -~¢, -~¢. ihis
shows that Ed has =--¢,

2. Peggy's mother gave her 10 nickels, Count bY v
5's to see how many cents there are in 10 nickels, (p. 61)

BeldW»a picture of children marching by two are the

following directions:

S 1. Count the children in the'picture by 2's like




2. Count the children's shoes by 2's,

3., Tell the numbers that are left out: 2, 4, 6,
==y, ==, 12, --, 16, 18, -~y B8, -=-, 26, =-, -~, 38,

’
34, 36, -=-, ==, 42, ==, --, 48, 80, 52, -=-, ==y T,
==, ==, ==, 66, 68, --, ==, ==, --, -=-, 80, 82, ~--
86, ==, ~=-, 92, --, 96.

. Count by 2's to 100. (p. 91)

. Count by 1's from 100 to 180,
. Count by 10's from 100 to 200 like this: 100,
120: TTT, TTT,

4
1
2

110

’

5. What number comes before 120% v

4, What number comes between 149 and 151? (p. 92)

1., Count by 100's from 100 to 1000 like this: 100,
200, 300, =~--, =-=-,

2. Count by 10's from 200 to 400 like this: 200,
220, ==--, =---=,

. Count by 1l's from B00 to 600,

o« What number comes after 3372

. Whet number comes before 7002 (p., 93)
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Comparison of numbers dealing with the relstionships,

longer, older, more or less, larger, smsller, taller, cent,

nickel, dime, are found on pages 13, 14, 15, 18, 38, 64, 80,

107, 123, 124, 131, 132, 134, A few examples follow:
Pictures of two apples, two glasses partially filled

with milk, and two plates of oranges., The questions beneath

them cail for the comparison to be answered "yes" or "no."

- The queStionS are:

;f ‘ Is the first apple larger than the second? ,
Does the first glass have more milk than the second

i 7 one?
1 ‘ Does the first plate have more oranges than the

second one? (p. 13)

fﬁ- - The following questions relate to the picture of &
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boy and girl taking three dogs for a walk:

Who
Who
Who
Who
Who
Who

DT I

L] Ll - [ ] [ ] L] [ ] L

On page

more or less,

is older, Tom or Alice?

is taller, Tom or Alice?

has the lerger hat, Tom or Alice?
has more dogs, Tom or Alice?

has the largest dog?

has the smellest dog?

Whose dog has the longest le gs?
Whose dog can run the fastest? (p. 14)

18 the author introduces the relationship

e, g.’

1, Which is more, 9 tops or 6 tops?

é. Alice has 4 dolls. Mary has 7 dolls. Which one
has less dolls?

4., Billy has 5 apples. Tom has 4 apples. Which
has more apples?

5. Which number is more: 3 or 4? 6 or 7? 8 or 2%

5 or 22 3

or 52 8 or 10°?

6, Which number is less: 2 or 32 6 or 5?2 4 or 2%

1l or 22 8

On page

or 42 9 or 102 (p. 15)

14 the term larger refers to sizes of objects

or persons, While in the following examples larger refers to

amount or number, e. g.,

1. Bobby has 16 pennies, Alice has 15 pennies.

Which one has more pennies?

"

5., Which number is larger: 17 or 15? 11 or 132

20 or 197

14 or 18? 15 or 14? 12 or 142 (p. 18)

Addition is introduced through the use of & picture

of two horses and two boys on esch horse, The title under

the picture is The Boys and Their Horses. The questions

and information relative to the number facts in the picture

‘are as follows:

‘ 1. How many horses do you see? 1 horse and 1 horse
are 2 horses, 1 and 1 are 2,
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2. How many boys do you see?
4 boys. 2 and 2 are 4,
3. 1 and 1 are =--,

2 and 2 are ~-. 1 2

Write the numbers like this: 1 2

2 4

2 boys and 2 boys are

(p. 19)

Other pages dealing with addition are 20 to 23, 26 to
62, 94, 97 to 99, 101 to 106, 108 to 112, 143, 145, 146, 149,
150, 1563, 154, and 157.

The meaning of adding is given in the following manner:

l. Jane had 2 small dolls, Her mother gave her 1

large doll, How many dolls has Jane now?
2 dolls and 1 doll are 3 dolls.

2 and 1 are =--, 2 1
1 and 2 are --, 1 2
' 3 3

When you think, "2 and 1 are 3," you are adding.
You call 3 the sum. (p. 20)

The method of adding three numbers is introduced by
the picture of three children playing the Hopscotch game.A
The foilowing information is beneath the picture.

The children are playing Hopscotch. Each child hops

three times,

1. Bobby hops into 1, 6 amd 2, To find his score,
write the numbers under each other, ‘hen add up like
this: 2 and 6 are 8, and 1 are 9, 1

To make sure that 9 is right add down like 6
this: 1 and 6 are 7, and 2 are 9, 2

This shows that Bobby's score is 9. (p. 52) 9

On the following two pages are abstract problems in
which three numbers are to be added. (pp. 54 and 55)
- The method of adding larger numbers is explained by

uée of a picture of a'toy shop in which one little girl is

bﬁ&ing dolls from another little girl, who is the clerk. ‘“he
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following statements are below the picture:

1. Ann bought a rag doll for 25¢ and a baby doll
for 42¢. both dolls cost --¢,
Think 2 4+~ 5 = 7 25
Think 4 4+ 2 = 6 42
‘ 67
" The sum is 67. poth cost 67 ¢.

2. iHdach girl bought two dolls. %Well how much each
gpent for them.

Betty lary Alice Peg Jane

Z5g 23¢ 25 20 ~20¢
64? 15¢ 21§ 454 324 (p. 55)

On page 56 is g 1list of problems which are called
Adding Larger Numbers.

In later exercises the author suggests the covering
of the answers of lists of addition facts and saying the
answers quickly after having learned them. (p., 108)

Subtraction facts are introduced by use of statements

and quéstions about a picture of toys with the price marks,

The title of the exercise is How Much More Do I Need? ‘Uwo

problems illustrate this point. UYhey are as follows:
4, I have 7¢. How much more do I need to buy a
kite that costs 9¢?
5, 6 and -- sre 10, 3 and -- are 7, (p. 64)
Pages 65 and 66 require the same process but the

activity is called Find the lMissing Number. Pages 67 and

68 require the same thinking but the name of the activity

is called Msking Change. The activity on page 69 is entitled
' - | .

How meny sre left?
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Examples of these pages just cited, immediately
follow:
6 and ~~ are 9. 3 and -- are 8,
10. Yom wants 6 apples. He has 2 apples. He needs
-~ more apples. 2 and -- are 6. 2 and ~-- are 6, (p. 65)

1. Tell the missing numbers:

3 4 7 5 3 4 2 9 1
* * i 3 * * * %k * *
7 8 10 [ 9 5 5 10 10 (p. 66)

1. Sally bought a pencil for 3¢. How much change
did she get from 5¢*?

She got 2¢ because 3 and 2 are 5.

2. Ed bought a ball for 4¢. He got --¢ in change
from b¢. Think: 4 and 1 are 5,

4, Peggy had a dime. She bought some paper for 4¢.
She got =--¢ change.

5. How much change do you get from & dime if what
you buy costs B¢2? 6¢2? 4¢2? B8¢2 Tg2 247 947 (p. 67)

1. Ed had 2 books. He gave 1 to Mary. How many books

had he left?
1l from 2 is 1., 1 from 2 is ~--.

5, rrnead these, You read the first
one like this: "3 from 4 is 1."
(p. 69)

The term Sﬁbtracting_and subtract is explained on the

5
2

I ™

4
2

B LS Il o i o)
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next page of the text. ULhe eﬁplanation‘follows:

1. Jack has 5¢. He spent 1¢, How many cents did
Jack have left? :

1 from 5 is 4. - 5
: When you take 1 from 5 and find how many 1
are left, you are subtracting. You say that - 4

you subtract 1 from 5. (p. 70)

Subsequent pages regarding subtraction use the terms,

' subtracf,_tell'thé numbers left out, less, and how many are

left?
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Other pages dealing with subtraction facts are pages
71 to 81, 83, 84, 86 to 90, 95, 106, 107, 114 to 117, 119 to
128, 131 to 135, 139, 147, 151, 152, 155, 166, and 158,
Measure of iime is introduced on pages 24 and 25,
Pictures of clock faces indicate various hours. 4he infor-
mation about the telling of time and the direction to tell
what each clock says, accompany the picture. (pp. 24-85).
The topics, xhe Days of the Week and the Calendar, as
measures, appear on pages 62 and 63. A few of the directions
relative to the days of the week are as follows:
1, DName the days of the week,
2, ‘there are =- days in a week,
3. Name the days we go to school,
4, we go to school ~~- days a week,
5., whe days we do not go to school are ~-- and =---,
6., 4he gchool week begins on =--,
7. 4Yoday is ===,
8. ‘womorrow will be =--,
9. Yesterday wag =-~,
10. 4vhe day before wuesday ig8 ~-=--,
11. 41he day after iuesday is ---,
14. +the day that comes between rriday and bunday is
e (po 62)
Clocks, with noman numbers for the purpose of practice
in the télling of time, appear on page 85, A picture of the
December calendar page is used to teach the facts about the

number uses8 of the calendar, +the directions follow:

1. ‘whis is the calendar for Lecember, kead all the
numbers on it..
© 2, How many days are there 1n Deeember?

3, xead all the numbers that come on Sundays; on

Wednesdays.
4, What day comes on lecember 257%




5. #ind December 25 on your calendar.
6. what month is it now? what day of the month is

7. What day of the week is this?
8. When does your birthday come? (p., 63)

Measure facts relative to liquids are those of pint
and guart. 4he author gives informatior about these measures
by use of a picture in which a mother is pouring milk into
two glasses from a pint bottle. Another pint bottle and two
quart bottles are on the table. ihe information follows:

1l quart makes 2 pints,
1 pint fills 2 glasses,

1. Yhere are ~-- quart bottles and --- pint bottle
of milk on the table.

2., Which is more, a quart or a pint?

3. Ak quart is the same as =~--- pints,

4, Mother put half of 1 pint into Yom's glass and
the other half into Mary's glass. 1 pint fills ==~
glasses,

5, Tom and mary each drlnk 1 quart of milk a day. 1
quart fills --- glasses. (p. 82)

‘The measure, one-half, is taught by use of a picture

of an orange cut into two equal parts, an apple cut into
two unequal parts, a cake divided into two equal parts and a
stick of candy dividéd into two unequal parts. ‘“he repro-

duction of this page and the lesson follow: (p. 129)
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One Half

l. How many pieces of orange do you see? Are the two
pleces of orange the same size? mach piece is called
one half of the orange. You write one half like this:

2., The 2 pieces of apple are not half pieces because
they are not the same size.

~ &. wook at the pictures below. Are the pieces of
cake half pieces? 4dre the pieces of candy half piecesv

The following reproduction and questions on page 130

show how the measure, one~fourth, is presented:

" One tourth

1. How many pieces are there in the pie? Are.the
pieces of the pie all the same size? Sach piece is
one fourth of the pie. You write one fourth like this:

2. How many pieces of cookie do you see¥ <these
pieces are not fourths because they sre not the same size.
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3. vut an apple into fourths.

4, Cut a piece of paper into fourths. Are the 4
pieces the same size?

5, Cut a piece of string into fourths. (p.130)

The measure or money value relates to the dime,

guarter, and half dollar. <The picture of each coin is on

the page. The information and questions below the picture
is as follows:

1 quarter = 25 cents
1 half dollar = 50 cents
1 dollar = 100 cents

1. How many nickels make 1 quarter? (The value of
the n?ckel has previously been given on page 61 of the
text.

2. How many quarters maske 50 cents?

3, How many quarters make 1 dollar?

4, EHow many half dollars make 1 dollar®

5, How many dimes make 1 dollar?

6., One dime and =~~~ nickels make 25¢,

7. Four dimes --- nickels make 50¢., (p. 137)

The measure pound is taught by use of a picture which
shows Jean énd her mother shopping. <he topiC'is called
Buying by the Pound. The lesson relating to the picture is
as foildws:

1. Jean's mother is buying & chicken., It weighs 3
‘pounds. - ' o

2. You buy butter by the pound. Tell some other
things that you buy by the pound. VWhen you want less
than & pound of butter, sometimes you buy a half pound.

3, Which of these things below can you buy by the

pound?

meat ' sugar eggs
milk bread oranges
" 4, How many pounds do you weigh? Ask your teacher

to weigh you. (p. 140)
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The next measure introduced is that of inch and foot.

The directions are given for the use of the rule. The mean-
ing Qf foot is explained‘and the relationship of 1 foot to
twelve inches is expressed. The statement follows: "A

ruler that is 12 inches long is called & foot ruler. 1 foot =

12 inches, (p. 141)

The quantity measures, dozen and half dozen, arg pre-

sented by use of a picture of a bakery in which Alice is

buying. The title of the lesson is Buying by the Dozen. The

lesson is as follows:

12 things 1 dozen
6 things = 1 half dozen

1. Alice bought & dozen cookies., The man gave her
~--~ cookies,

2. She also bought a half dozen rolls., The man gave
her --- rolls.

3. You buy eggs by the dozen, Tell other things
that you buy by the dozen.

4, 1 dozen eggs is -~-- eggs,

5., 1 half dozen eggs is --- eggs. (p. 144)

Summary. The author believes that every child in
the beginning grades shouldvhave certain number knowledges
in connection with his everyday activities. There is evi-
dence that the educational theories of the period have in-
fluenced the author's thinking relative to the type of
srithmetic material for young children. From the study of
the type of material in the text and of the preface, the

guthor's aim seems to be to provide the waterials that are
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intimately related to children's experiences. "o this end

the author states that he has given particular attention to
the following points in writing the book: (1) Problems and
number stories connected with plays, games and asctivities
of children; (2) illustrations that appesal to children and
are true to child life; (3) a vocabulary based on the
critical analysis of a large group of primary readers; (4)
provision for suitable type and amount of materisl togethei
with suggestions for the presentation and practice on it

to insure the establishment of the best number habits from
the beginning; and (5) provisions for the individual aif-
ferences with keyed references to remedial exercises,

In conclusion it may be said that the author is
sensitive to the fact that the understanding of number re-~
lation comes from the provision of material intimétely con-
nected with children's experiences. He haes attempted to
supply this in his text. However, the numbers included are

larger than children of the first and second grades have

occasion to use,
X. CHILD LIFE-NUMBER BOOK

The authors of this book are Charles E, Garner and

Livingstone McCartney.lo' The copyright is 19238 and the

10 ¢narles B, Garner and Livingstone McCartney,
Child-Life Number Book (Lyons and Carnshan, 1938).




publishing company is Lyons and Carnahan, Chicago.

An examination of this modern day text shows that
authprs are becoming coﬁscious that: (1) a satisfactory
textbook must bhe based upon not only educational theories
of psychologists, administrators,‘and professors of elemen-
tary and secondary fields of education in colleges and
universities, but upon research findings, and suggestions
and criticisms of classroom teachers and supervisors:; (2)
that sn arithmetic textbook must have a carefully graded
vocabulary; (3) that each new subject or concept must be
introduced gradually and informally; (4) that it is the
whole child, in his daily experiences of living, that is
important, and not the complete mastery of number facts or
processes; (5) that provision must be made for individual
differénces; (6) that number coﬁcepta are not confined to
the subject of arithmetic in an arithmetic textbook, but
that they are coordinate in daily living; and (7) that
interesting activities shouid‘be carefully organized and
guided ih such a way fhat the children may be able to de~-
velop thinking ability and clarify their understandings
of number facts and processes_thrpugh the discovery of

their own social uses of number in these activities and

otﬂers of daily living.

- No mention is made by the authors of the fact that
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the material of this text has been satisfactorily tested:
in actual classrooms, a practice quité common now, bhut
they gratefully acknowledge the helpful suggestions and
criticisms of many teachers and supervisors. The authors
do not intend that this book shall be used in the formal
study of arithmetic in the second grade but as & prepara-
tion, which they call a "getting ready for arithmetic."

In the prefece the authors give the following:

Wi s gh R T AN, M

hesearch studies show that children have consider-
able number knowledge when they first enter school,
and they enjoy thinking in terms of number. Their num~
ber knowledge is fragmentary, howeser; and they need
some means of organizing it before. they take up a more
formal study of arithmetic. Many teachers have ex-
pressed a desire for materisl that can be used for that
purpose.

The Child-Life Number Book conforms to modern stan-
dards and modern requirements. Yhe authors have de-~
veloped number concepts by easy reading material, mostly
in story form, clothed in the child's language and based
upon the child's experiences.

Special consideration has been given to reading dir-
ficulties. Yhe vocabulary of this book conforms to
vocabulary requirements in the Buckingham-?olch Word.
List and very closely to all standard reading word lists
for the children in this grade. The language of this
new subject is graduslly introduced.to the pupil by use
of simple story material in which, 1nformal%y,.the.chlld
is made familiar with new words and terms within his ex-
perience and comprehension. (Preface, p. iii)

On page 230 there are further comments upon the Word

Ziét.‘ The comments follow:

The langusge in the Child-Life Number Sook is so con-

led as to make the reading material apprgximately .
Z;giei'than the pupil's reading book, This is accomplished
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by (1) checking the vocabulary sagainst the Buckingham-
Dolch List and comparing with other authoritative Vocab-
ulary studies; (2) making all sentences free from in-
volved structure and using the child's own form of ex-
pression., <1he general rule followed in making the
material easy to read limits the number of new words per
page to three and the number of words in any sentence to
thirteen. . . .

Of the complete Word List for the Child-Life Number
Book, only 15 words are placed higher than the second
grade in the Buckingham-Dolch List., iiost of these 15
words are arithmetical terms, such as column, eighth,
examples, yardstick, zero, and their occurence in this.

. book 1s a part of the preparation for the use of an
arithmetic text in the third grade. Lxcluding all
proper names, only 4 words are used which are not in
the Dolch List. They are two-figure, week-days, lunch-
room, pinwheels, all of which are combinations of
familiar short words. Yhe Buckingham-Dolch List also
omits names of persons, days, months, and holidays,
?hich m?st be necessarily included in an arithmetic.

p. 230

Unlike many authors previous to 1938, the authors

of this book have limited the content to the 100 addition
and the 100 subtraction facts in the simpleét method. “hey
provide practice to help the pupil in acquiring skill, and
give informal tests to aid the teacher in watching individ-
nal differences in achievement, but they do not require com~
plete mastery of numbér facts or processes as have some of

' the authors in the texts included in the present study.

Other outstanding features of the Child-Life Number

Book are: (1) the beautiful, four-color pictures which lend

1ife and interest to the content material of the text; (2)

the development of number concepts and number language
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previous to the study of processes; (3) the teaching of the
meaning of words used in quantititive thinking; and (4) the
emphasis on meaning of number relation,

The book is divided into four partss <he first part
includes stories which develop the number concept from one

to twenty and number language such as more, lessg, first,

second, over, under, small, small enbugh, smallest, tall,

tall enough, not enough, almost enough, etc. “he number

concept from 20 to one hundred, numbers in their order, num-

bers on the clock, half hours on the clock, half dozen, fig-

ures, and money are included in the stories of the second

part, Number language, such as how many, which is more,

which is less, and some, is either introduced for the first

time or else recalled and further developed., ‘The process

of addition and subtraction is introduced,

The stories of part three introduce the concept of

signs for addition and subtraction, the concept of pint,

quart, ruler, the missing number, and the two-figure sum.

They further develop number language such as how many and

more or less., The process of addition and subtraction is

further developed.
the stories of the fourth part further develop the

concept of measures such as seasons, money, yard, foot, and

1nch. The processes and Judgment are empha31zed in this
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part. ihe topics are iwhen to Subtract, Adding whree Num~

bers, sSubtraction rrdblems, subtracting without the sSign,

Writing Columns to Add, A Quick Way to 4dd, Adding Long

Golumns, Adding by Zndings, 100 Addition Facts, 100 Sub-

traction Facts,

On pages 236 to 239, incluéive, the authors have
included an snalysis of the aritﬁmetical development of
numnber facts and processes, There are a few page refer=-
ences (1) to indicate the manner of early introduction and
early treatment of number factes and (2) to show the method
of teaching and use of some of the special terms in arithmetic
to express relation and quantitative comparison. The authors
have indicated the topics that are to be taught and those
that are for incidental use, Llhe teaching precedes the ex-
smples. Some of the topics indicated for teaching will follow
in the order as given in the analysis:

1, Number concepts for teaching.--The story, Going

to the Park, develops the cbncept of numbers from 1 to 7,
inclusive., Pictures on each page aid in the teaching of
" these concepts, The first'page shows Jane asking her father

to take three of them to the park, The story on the page is

a8 follows:

The children wanted to go to the park. Jane asked

her father to take them.
‘"How many girls want to go to the park?" asked Father.
"fhere are three of us, Betty, Sue and I," said Jane.
Father took the girls in his car, (p. 1)
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The story continues on the following pages and re-
lates what the children see on the way to the park, ihey
see a dog that could dovbne trick. Tthis introduces the
meéning of one. 7The little girl counts, "One, two, three,"”
for the dog to do his trick, thus introducing the concept

one, two, three and the idea of qounting. The children see

four boys, and five puppies. <The direction on this page

is, "Count the puppies." At the playground the children

see seven slides and eight swings. 71hus the concepts of
numbers from one to eight are introduced in this story. (pp.
2-6) Other stories develop in a similer manner the number
concepts to one hundred.

2, Counting.--1he social uses of counting may be
jllustrated by the story on page 10. uhere is a picture of
children playing hide and seek. 'The boy is counting from
one to ten. ‘the other children are hiding. This story:
shows the social uses for counting in playing games. <lhe
lacst three sentences in the}story'are: "What are the chil-
dren plajing? Why 4id the boy count? Show how you count
to ten." (p. 8)

The incidental use is shown by the following:

The children are playing parade; they have gone around

three blocks. Judy invites them to her house and serves ice

. cresm snd cake. ‘Uhe last two sentences say: "There are ten
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children. Can you find them?" (p. 17)

The counting by 2's, and 10's is to be taught. 1In

the story, The Girls Eelp Jane, Betty tells Jane how to

count "10 pennies by 2's," after having arranged them in
groups of 2's., Yhen Jane counts as follows: '"Two, four,
six, eight, ten." Three directions at the end of the story
call for experience with counting. U“hey 2re: "Put some
books on the table by 2's. Count the books by 2's. Can
you count by 2's to 10?" (p. 44)

Pages 66, 67, 68 teach by story the new way to count
to 100, PFather shows the children how to put ten pennies

in each pile and count them by saying ten, twenty, etc., to

one hundred,

%. ''he ordinals first, second, etc., are introduced

in the‘story of Milk at Lunch Time. Yhe children are shown

at the lunch table. <The story is as follows:

Some of the children drink milk &t lunch time.
the first one at the left is lon.

Find Don.

The second one is Betty.

The third one is Jane.

The fourth one is Yom, and the fifth is Judy.
Find Betty, Yom, Jane and Judy. (p. 18)

4, Money concepts are introduced on many of the pages
in various situstions. e. g., Counting the money in the box
which contains nickels by séying 54, 104, etc. (p. 217}

Meking change in buying and selling}is taught by the
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story of Billy's experience in the bakery in which he gives
& one dollar bill for his purchase amounting to 10 cents,

and the baker gives Billy the change in dimes and counts as

follows: "20, 80, 40, 50, 60, 70, 80, 90, one dollar.” (p. 70)

b, Number order.~-the first example is taught by

use of the story Woing on & irip. “he train man calls the
train, on which Sue is going, for gate 9. 1he gates seen
in the picture are numbered 9, 10, 11, and 12. 4he last
three questions and sentences relating to the picture are:
"Can you find 9 over one gate? Some of the people are going
to gate 10 for their train, What gate is between 10 and 122"
(p. 48)

Another example which calls for concrete experience

with this text is the lesson entitled Page Wumbers, page 75.

It is és follows:

Jane looked at this page.
She said, "This is page 73.
The page before 75 is 7R2.
The page after 73 is 74."

Betty wants to turn from page 73 to page Z4.

Should she look nearer the front or the end of the
book?

The numbers come the same as when you count,

Which of these pages come nearest the froant of the
book? 75, 38, 45, 16, 19

Which way is each of these pages from page "3? 69,
8o, 17, 90, 58 (p. 73)

The above teaching activities are especially valuable

wheri children begin to use books.
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6. Lhe meaning of dozen is introduced by the story
about Sue, who counts oranges which she and Grandmother have
brought home. Mother tells her she has a dozen. 4uestions
which follow show the use of dozen in other purchases and the
comparison of numbers.

What other things could bue and Grandmother get by

the dozen?

Which is more, a dozen or 152

Could you buy more with 12 cents or with 8 cents? .

How many eggs are 1 dozen eggs? (p., 51)

7. Yhe meaning of the term half of s thing is taught
by means of a story in which & 1little girl assists her mother
in preparing breakfast and learns to cut the oranges into
halves, “Yhe concluding statement of the lesson is: '"The

two halves make one orange." (p. 88)

The term half dozen is taught in a similar manner to

that of the dozen. (p. 89)

The meaning of the term half hour is taught by the use
of a story and pictures of clocks showing the half hours,
pages 94 and 95. Yhe storyvtells about Dlon looking at the
clock and seeing the position of the long hand. <Yhen the
time is stated. On page 95, there is an explanation of the
position of the long and short hands whén the time is half

past the hour.
8. Missing numbers.--On page 65 ig the picture of

a blackboard on Whlch are numbers frOm 1 to 20 with circles
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indicating numbers left out, “The children are to say the
missing numbers, (p. 65)

9. Addition is tfeated in the following subtopics:

Concepts (what add and sum mean), introducing sddition facts,

the form in addition examples, adding three numbers, adding

in a quick way, adding in long columms, adding by endings,

and the 100 addition facts.

The concept, what add means, is developed on page

100 by the story, Play after School, in which Yom and Billy

count the white and black kittens and 8illy says: "You
have 2 white kittens and & black kittens. How meny kittens
do you have?"

Tom answers, "I have 5 kittens. You can add them.
2 and 3 are 5. 3 and 2 are 5." (p. 100)

The addition facts, 2 and 3 are 5, and 3 and 2 are 5,

are also introduced in the story just cited.

The form in addition examples is developed by use of
8 story of children making finwheels. 1he picture accom-
panies the story. the story is as follows:

The children made pinwheels to play with, ‘Yhey made
5 blue ones and 4 red ones., How many pinwheels did they

make? © and 4 are how many?

, 153 Dorothy added the numbers., She said,
44 "5 and 4 are 9. We made 9 pinwheels,”
:5 ’ '
We call +4 an gddition example.
9
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The term, sum, is explained in a story about Bobby
who adds his score in a snowball game. ‘“‘he statements, "He
added 1 and 3 to find the sum., ‘Yhe sum is 4," introduce the
word in & meaningful way.

The addition of three numbers in a column is intro-

duced by a story about Jane's dolls,. then the form and ex-
planation of the addition is given as follows:

Write the numbers one under snother,
Add down.

& and 1 are 4.

4 and 2 are 6.

the sum is 6.

Begin with 2 and add up.

Is your sum the same?

oo - o

How many dolls does Jane have? In a column the num-
bers are under one another.

‘Write these numbers in columns., 2~5-4 5~-2-4 (p., 208)
The meaning of the word column is thus explaineéd at
the same time that the addition is explained.

Adding long columns is introduced on page 223 in a

similar manner as that of addition of three numbers.

Adding by endings is introduced by a picture and
story relating to school. <he teacher gives the children
aunéw way to add, After thé childreh answer what 2 and 3 are,
fhe téaéher tells them to take any number ending in 2 and

8dd 3 to it.

the 100 addition facts appear in sbstrsct form on

ﬁéges 226 and 277 and are for drill. ‘“he directions preeeding
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them are: "Read these examples. Jihen cover the sums. Head

again and say each sum." (pp. 226~227)

10, Subtraction‘has the following sub-topics:

Concept (what subtraction means), introducing subtraction

facts, the form in subtraction examples, and the 100 sub-

traction facts. '‘hese are treated in & similar manner.

(pp. 107, 108, 109, 140, 228, and 229)

11, inowing why we subtract is developed by the

lesson When to Subtract,in which questions are intro-

duced and answered,and other questions which are to be an-

swered in terms of how many are left, how many more, how

many less. 4t the conclusion of the lesson are the following

statements:
Subtract to find how many are left.
Subtract to find how many more,
‘Subtract to find how many less. (pp. 190-191)

12, lsking number stories.~-lhere are four pictures

on page 119. 1he pictures are numbered. Lhere is a story
about the first picture. <1his is followed by this direc-

tion: "iake & number story for each of the other pictures.

‘Make the stories so that you must add." (p. 119) lore

practice in this is found on other pages of the text. uhis

includes the practice in both addition and subtraction.

13. 4“Yesting.--4All the testing is informel., It in-

'ahd absfract number drill._»
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On page 21 is & picture and the exercises which test

the number concept amd the ability to count. uhe story is

about Betty who is helpihg her mother. bBlanks are to be
filled with the right number when the sentences are read.

e. g., "Betty put __ books on the little table. Betty put
out ____ Dblue cups. he put __ flowers on the table,"
These directions follow the senteﬁces: "Name four things

in your room. Take six books in your hands. Put five books
on the table." (p. 21)

An informal test relating to the meaning of position,

and direction appears on page 29, and is entitled, You Should

Know These. The test follows:

Where is the top of this page?
Where is the bottom?
Where is the middle of this page?

Read the first line on this page.
Do you read from left to right?
Where is the left end of the 1line?
Where is the right end of it?

Can you show where these are?

- The top of the window

"The bottom of the window
The left side of the window
The right side of the window
The middle of the window
The top of & box
The bottom of a box
The top of the table (p. 29)

Other informal tests regarding relationship of measures,

posifion, etc., are similar to those éxplained in the previous

paragraphs.
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14, Reading and writing of numbers and arithmetical

signs ¢, --, =, and ~ are developed through stories and pic-
tures in a similar mannef to that of other topics of the

text.

15, uleasureg.--Pint, quart, inch, foot, and yard

are introduced by stories and concluded with directions for
activities in which the children are asked to do the actusl
measuring of a pint and a guart, of inches and finding the
merks on the yardstick. (pp. 153, 168, 169, 218)

The meaning and use of terms which express relation-
ship are introduced either in stories or informal tests,.

These include such terms as: more or less, many, more, most,

large, larger, largest, small, smaller, smallest, little,

big, left, right, top, middle, bottom, long, longer, longest,

short,'shorter, shortest, tall, taller, tallest, high, higher,

highest, low, lower, lowest, far, farther, farthest, near,

nearer, nearest, old, older, oldest, fast and faster, enough,

not enough, almost enough,

16, ©ime .--The topics regarding time, on the clock,

and on the calendar, the days of the months and seasons are

likewise introduced and developed by story and practice in
the using of the resultant learning. (pp. 49, 50, 82, 83,

127, 146, 185)

Summarx; The authors of the Child-Life Number Books
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base them (1) on research findings relative to children's
number knowledges previous to entering school, and (2) on
the theory that their number knowledge is fragmentary and
that they need some means of incressing their knowledge anad
organizing it before beginning thg more formal study of
arithmetic above the second grade.

The suthors state that many teachers have expressead
a desire for materisl that can be 'used for this purpose.
Therefore, the authors feel that this book is suited to
such use,

The outstanding characteristics of the book are:
(1) controlled vocabulary, checked by the Buckingham~Dolch
Word List; (2) the four-color pictures, which édd 1life and
interest; (3) the development of number concepts and number
1anguage previous to the study of number processes; (4) the
teaching of the meaning of words used in quantitative think-
ing; (5) the presentation of the 100 addition facts and the
100 subtraction facts,objecfively,in gituations that are
life-like and within the children's experience; (6) emphasis
" on the meaning of number relation; (7) the provision of activ-
ities in which the children may discover number facts and
processes and better understand them; (8) the introduction

of many of the social situations in which children have need

' ‘for number; and (9) the attempt to coordinate the number
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knowledge within school with actual number contacts in the
children's experiences, such as playing, planning, shopping,
constructing, telephoning, dialing the radio, and assisting

with duties in the home.
XI. THE WONDERFUL WOWNDERS 0F ONE~TWO=-THRERE

The author of this book is David Eugene Smith.tl Its
copyright is 1937. The publishing company is licFarlane, |
Warde, licFarlane, Inc. This book is not an arithmetic text-
book, but it is an excellent source of basic supplementary
information to use in a present-day schoolroom, It may be
used in correlation with the social science activities and
interests. Its information will lead (1) to an understand-
ing of the origin of numbers, of the social use of numbers,
of the extent or universality of number usage, of the sim-
ilarity of number, and (2) to an appreciation that the pres-
ent system of numbers has its basis in needs of the peoples
of the oldest civilization; that all the modern buildings,
trains, inventions, science, etc., would not have been pos-
gible without the knowledge of numbers; that there is a

common bond of relationship between all peoples instead of

11 pavid Eugene Smith, The Wonderful Wonders of
One ~Two~Three (New York: McFarlane, Warde, McFarlane, Inc.,

1937).
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a difference or queerness; and that the need for numbers

is the same for all people at all times, namély, to show

a relationship, value, dr heasure. therefore, the analysis
of this book is included in this study.

The vocabulary is too difficult for first grade chil-
dren and even for second grade children possessing average
reading ability. But the teacher can lead the children to
use the book, although they may be unable to read it in its
entirefy. & conference period in which the teacher and
children talk together offers an opportunity for the teacher
to read this book with the children. Only the portions of
the book that appeal to both the interest and understanding
of the children and the portions that help them asnswer their
questions and wonderings, need be read and discussed,

‘'The illustrations assist in the understanding even
though the pupils may be able to read only a small portion
of the book without help. This is also an opportunity for
the teacher to emphasize to'the pupils that we do not always

need to fead an entire book, chapter, page, or paragraph in

“order to find an sanswer to some interest we have, but we often

use only portions of the material, If this book is placed on
the reading table or in some other place so that the pupils

may have access to it, they will be able to make some use of

" the book in their own way.
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The table of contents includes the following chupters:

I. The Story of Jumbers
II. Plsying Savage
III. \Where Our Written Numbers Came from
IV, PFingers and ioes
V. Roman Numerals and Place Value
VI, what Is the Largest Number?
VII., These Curious Numbers of Ours
VIII. UThe Magic Square and Other iagic
IX., lagic Squares and Circles
X, Curious Sums and Curious Products
XI., How Numbers Got Their Wsmes
XII, ©Nature Plays with Kumber

The use and value of the material in this book as
& source of supplementary information in establishing a back-
ground for the understanding and apprecistion of the socisal
utility of number will be made clearer by a few reproductions
and excerpts from the book.

The reproductions of pages 2 and 3 follow on the next

two pages.
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THE STORY OF - NULBLRS

You have all heard baby brothers and
sisters learning to count: one, two,
three. You all learned to count your-
selves, and, when you learned to count
you began by saying, one, two, three,
But did you ever stop to think that
there was a time when there was no one,
two, three, or at least when numbers
did not have names?

This book will tell you how numbers
first came to be used and how they got
their names. It will also tell you
many strange things about numbers in
many strange lands of long ago. It will
also tell you how much alike the boys
and girls in different lands find the '
problems of numbers here and now. You
will see how John and Josie write their
one~-two~threes on the blackboard in their
country, and how Gupta in India and Chen

H
U__ug
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If people had not learned of the wonders
of numbers, we would not have automobiles,
or trains, or radios, or skyscrapers today.

Why do we say: "One, two, three and out?"
Or, "One, two, three, go?" \hen we play
hide-and~seek, why do we count by fives or
tens? You will learn why we.do these things,
Every day you use numbers in some certain way,
because for thousands of years people have
been using some kind of numbers, since the
time when the world was very young. ‘his book
will tell you how the cave men and their chil=~
dren came to use numbers. You will find out
what you owe to India, Zgypt, and China of
five thousand years ago.

You will not only learn the wonderful won-
ders of numbers in this book, but you will
learn how to have fun with them. You will
learn how to solve number puzzles and how to
multiply 28 X 15,873 in your head as easily —
as you can add 1 -~ 1,

/11
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It must be remembered that it is the teacher's part
to explain sufficiently about the people of India, Chins,
fZgypt, and other oountries;so that the children may better
understand and appreciate the origin and use of numhers.
The reference to the learning how to multiply "28 X 15,873
in your head as easily as you can add 1 4 1," islﬁot impor-
tant to the understanding and appreciation of numbers and
need not be emphasized. What is true of this reference is'
true of other references, <Therefore, the value of this
book as & source of infoimation in the supplying of a gen-
eral background for the understanding of number in its re-
lation to various fields of knowledge and social activities
of everyday living, depends upon the way in which the
teacher uses the material of the book to enrich the under-
standing.

The following from the chapter entitled Plsying
Savage, 1f rightly used, will create an interest in how
counting and writing of numbers originated, Portions from

the chapter follow:

How did the world come to know numbers and how to
write them? mirst, let us play that we are savages
and see how we would go about the business of counting

and writing numbers.

If you were a caxe man's child, would you ever need
to know what a million is, or a thousand, or even &
hundred? Probably not., You would see that you had some
fingers and toes; that you had more fingers than hands,
and perhaps you would see that you had as many toes as
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fingers. You would never see money or even hear of it.
You would not know the number of hours in a day, or how
to count twenty chickens, You would not have any use
for the names of numbers nor would you need to know how
to write them, You might make notches on = stick, or
cut marks on o rock, or use pebbles to stand for three
or four.

Our familiar numbers have many strange stories to
tell us., Let us see what some of them are,., Here are
a few:

One is the beginning.
‘wo is next, . . .

It took the world many, many hundreds of years to
think of the word "two" except in speaking of two
things. For s long time words like "two," "three,"
or "four" without some other word like "men," "horses,"
or "houses" following them, were unknown, and to count
"one, two, three, four" alone, was not thought of.

Many hundreds or even thousands of years must have
passed from the time when early veople cut notches
on trees before numbers came to have signs that could
be written as we write 1, 2, Z, 4, and so on. It will
be interesting for you to lesrn how these characters
came to have their present mesning. (pp. 5, 6, 7, 8)

The next chapter tells where our present numerals
came from., Page 12 has an interesting illustration of the

various numerals, accompanied by the explanation. The

reproduction follows:
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Our numerals
1 9 3 4 5 6 7 8 39
Later numerals used in Indisa |

R 3 8 X & 9 T ¢

Boys and girls in Arabia use these figures.

i b oot o0 Y v A9
Oldest Eurqpean nunerals, Spain, 976

1 v 4 % v L 7 8 9
Chen uses these in China,

- = = ke E X g Nk
The Egyptians of 5000 yeafs ago used these,

b i i i it n i "

These were used in Greece sabout 2000 years ago.

A B T A E F I H o

These are Hebrew numerals.

& =2 2 32 = » T ¥ D

—
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The next chapter, Fingers snd ioes, includes the

interesting discussion of why we count by tens instead of
nine, or seven, or eleven, or any other convenient number,

The author gives an interesting line a8 answer to why we

do this and then continues to discuss it more in detail.

The 1line is as follows: "The answer is found in our fin-
gers and toes." (p, 13)
The chapter, What Is the Largest Number, is as

full of interest as the preceding one., A few paragraphs
follow:

They are wonderful things these one, two and three,
and they grow more wonderful as we count to the larger
numbers,

Josie in America wonders what 1s the largest number
in the world, and Chen in Chine and Gupta in India
wonder, too., 3o 4o the children in many other lands,
The wonderful thing is that there is no number that is
the largest., If you write the largest number you can
think of, there is still a larger one, because all you
need to do is to add 1 to your largest number and you
will have a larger one, It is the same with time, If
you think of & thousand years as the longest time, just
add another year and it will be longer.,

Numbers are like time and space, they have no end.
Who can say what is the greatest distance in space or

the longest time?

We may know of the largest diamond that has ever
been found in the world. We know the name of the
world's largest ship and dirigible, and its largest
building. But there is no largest number and there
never will be. This is one of the wonders--but only

one. (pp. 21-22)

The remaining chapters are equally as interesting
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and valuable for use in supplying information and enrich-
ment for a general background knowledge of number relation-
ship in life,

Again it is well to emphasize the fact that this book
is not an arithmetic textbook, but it is an excellent source
of information to use in teachingvchildren the origin of
numbers and in leading them to aﬁ appreciation of the social
usage of number in the present, everyday living of which he
is a part., Although the vocabulary of the book is too dif-
ficult for first and second grade children, it has the follow-

ing possible uses: (1) it may be placed where the children

can have the opportuhity to see the illustrations and read

portions of it; (2) the teacher may read and talk about the
parts of the book which answer questions which the children

may ask regarding numbers.,




CHAPIER V

SUMMARY, CONCLUSIOWNS, AND ’“bOthNDA I04S
I, ©SUMLARY OF ANALYSES

The arithmetic textbooks of Warren Colburn, Roswell
C. Smith, and Joseph Ray represented the active period of
formalized restslozzian education, from 1821 to 1857. ‘lhe .
books were based oh the tﬁeory: (1) that the mind could
be developed and strengthened by mental drill to the degree
that learning in all subject matter would be simplified;
(2) that every new combination should be taught by the
"natural methodt-that of presenting first the visible ob-
Jects, second the names of objects, and third the abstract
numbers. Yo aid in the mental drill,reference was made to
the use of‘counters (concrete objects) such as beans, peb-
bles, and even fingers, and to the use of illustrations‘
and tébles based on the Pestalozzian tables (plates). A
set farm of analysis of problems and reasons for the an-

swer were required. ‘“the analysis and answer were to be

memorlzed

the books by 4. H. ¥rench and E. @, Wihite represented
the statlc perlod of formallzed education from 1857 to about

1892. 1hese books revealed the same general plan as did

those of bolburn, Smlth, and Ray. They'dlffered in the
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following character istics:

Zach euthor included many pictures ("visible objects™)
to be used as the first‘step in presenting new number com-
binations. French emphasized the use of counting boards
and tables as valuable sids to the teacher in tesching
arithmetic and to the children in learning it. He included
pictures of various occupations in order to interest chil-
dren in the business affairs. rrench emphasized the fact
that the success of the rrimary teacher depended upon the
manner in which she used the textbook and upon the spirit
and zeal manifested in her teaching of the subject.

The books of John H, Walsh, weorge Wentworth, and
David Bugene Smith (co-authors), and John C, Stone repre-
sented the revival period of education from 1895 to 1933
in which there was a revolt against the formalized drill-
type of education, Uhe Herbartian theory of supplying

content, the James theory of the impossibility of improving

‘the memory and strengthening the mind by mere meaningless

drill, cbupled with the investigations regarding the prac-
tical uses of number in business, led authors to attempt

to adapt arithmetic material and processes to the needs of
the child in meeting future practical situations, Yhe aim

was to give sufficient practice in the processes which it

seemed would be neceSsary in meeting future practical needs,
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Therefore some of the topics, considered obsolete in busi-
ness, were omitted. Practice and drill on abstract processes
necqssary in business cbmpﬁtation were provided through arti-
fically planned and motivated projects.

The books of Clifford Brewster Upton, Charles E.
Garner and Livingstone icCartney (co-authors), and David
Eugene Smith represent the modern social utility theory
of education from 1933 to 1938, inclusive. 4“he first two
authors seem to have attempted to conform to the new psycho=-
logical theory that it is & waste of time and useless drudgery
to teach the child things he does not understand and for
which he is unpreparéd; and that concepts and meaning are
bagsic for living in the everc.changing social culture. ‘here-
fore these books were based on: (1) research studies rela-
ted to children's social usage of numbers, (2) a carefully
checked and controlled vocabulary, and (3) children's in-
terests and activities,

Smith provided the fype of book that would furnish
enrichmeht to the children's concepts and understanding
of number and number relationships, and an appreciation of

its we in all nations of all times,

II, CONCLUSIONS

.The summary suggests the following conclusions:
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1. "The authors of arithmetic textbooks have been

sensitive to the changing aims of education and hsave

attempted to provide textbooks in harmony with those aims.

2. lhere has been a tendency on the part of the
recent authors to base their textbooks on: (1) research in
; the fields of education and of subject motter, (2) satis=~
factory results of materials previously tested in the class-
room, (3) demands of teachers for suitable types of number
material, (4) local snd general social needs of society,
and (5) criticisms and suggestions of classroom teachers,
supervisors, and administrators in the field of education

3., Arithmetic textbook materials are artificial
means for furnishing number experiences and do not meet
verying local situations, <therefore it is impossible for
authors to write textbooks which will completely satisfy
every schoo}room need. ‘he texts can be used only as
guides in the teaching of arithmetic.

4, The unsatisfactory results of arithmetic teach-
ing canﬁot justly be placed upon the authors., <Yeachers
have failed to take cognizance of the realistic life prob-~
Tems in the evolving social culture, and they have failed
to use the textbook as a supplementary source of informa-
tion in'the sctual life situations or vicarious experiences,

reachers on the whole have not realized (1) that it is

- RRER
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important to know something aboﬁt the pupil's concepts
and understanding of number at every stage of instruction;
end (2) that learning can be expressed only in terms of
preéstablished concepts., For example, the concept of the
number five as a serial relationship, is quite different
from the meaning of five as a reéult of addition or sub-
traction, a8 a page number, as é measure of time on the
clock, or calendar, as a length on the ruler, as a number
in every decade, and ss a number included in every phase

of his actual deily living.
III. RECOMMENDATIONS

Since there is so little known about what concepts
and understandings of number snd number relationships chil-
dren actually have, the following recommendations seem
timely:

1. That teachers make & careful study of the con-
cepts and meaﬁings of number and number relationships
established by individual children in formal and informal
number situations; and that the teachers record and use
this information as the basis for the‘typa and amount of
number experiences suitable to particular grade levels of

learning,

2., 'That teachers be very alert to the vast amount
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of everyday number situations in the environment; asnd that
they utilize sources of first hand experiences from which
children may form their concepts of number and learn its
meaning in its various relationships.

4. Yhat teachers use the textbooks and other
materials pertaining to number as secondary and supplementary
sources to life-~likse experiences'and information to enrich

the meaning of number in the ever changing social culture

of which the children are a part.
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