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PREFACE ~

During the last ten years the foundations for the teaching
and learning of the elementary-school subjects have changed
from experience and opinion to experiment and science. This

_is true particularly of the subjects of reading, arithmetie,
handwriting, and spelling. It is true in part for language, but
only to a small extent for the subjects of history, geography,
general science, art, home economics, and manual training.
It is the purpose of this book to give teachers and those in-
terested in the scientific study of education an introduction
to the scientific studies which have given us this new founda-
tion for the psychology of the elementary-school subjects.
Most of these studies have hitherto appeared only in profes-
sional journals where they are inaccessible to the majority of
teachers. They also lack organization, and give the reader
the impression of a vast aggregation. of facts having little
connection with each other. Every so often it is necessary to
summarize and intetpret the accumulation of scientific re-
search, to take our bearings anew, to find out how far we have
progressed, and to take a view of the new fields which lie
ahead of us.

This was done in 1916 by Professor Freeman in his *Psy-
chology of the Common Branches.” - Because of the 'small
amount of scientific literature existing at that time most of
his discussion was necessarily limited to general principles.
It was again done in 1919 by Professor Starch in the third
part of his **Educational Psychology.” Since then, separate
books and monographs have appeared on reading and arith-
metic, but no single book has brought to the reader the results

of the researches on all or most of the elementary-school
’ ii
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subjects. I have tried to do this for the subjects of read-
ing, arithmetic, handwriting, spelling, language, history, and
geography. Iam deeply indebted to my wife, who has labored
constantly with me in the production of this volume, and to
my teachers in psychology: J. R. Angell, N. E. Byers,
Harvey Carr, J. McK. Cattell, E. L. Thorndike, and
R. S. Woodworth.

Acknowledgments are made to the Teachers College
Bureau of Publications, the World Book Company, the
Public School Publishing Company, The Macmillan Com-
pany, The University of Chicago, and others for the privi-
lege of being permitted to make quotations from their tests
and books. Acknowledgments are also made to Professors
Frank N. Freeman, George E. Jones, F. L. Whitney, J. D.
Heilman, and Grant E. Finch for reading portions of the
manuscript and offering suggestions.

H. B. REED



CONTENTS

PAGE

CHAPTER I. INTRODUCTION: THE LAW OF REPETITION

What the psychology of elementary school subjects is, 1; Influence
of native factors, 2; Acquired factors, 2; Law of repetition, 3; Such
experiments justify drill, 3; Repetitions should be attentive, 4; Repe-
titions should be intense, 4; Repetitions should be distributed, 6;
Repetitions should be distributed according to the difficulty of the
bond, 7; Repetitions should be motivated by a record of progress, 7;
Repetitions should be motivated by knowledge of results and of end
sought, 8; Repetitions should be applied at point of error, 9; Repeti-
tions should be applied to useful reactions, 10; Summary, 11;
References, 12.

CHAPTER II. INTRODUCTION: THE LAW OF ASSOCIATION

What the law is; its advantages, 18; Association increases the quan-
tity of material that can be grasped in one act of attention, 14;
Association reduces the time or number of repetitions required to learn
and favors retention, 15; The same facts shown more accurately in
experiments with word-pairs, 16; - Associations may be the means of
transferring skill from one activity to another, 18; The relation of the
law of association to economical learning, 19; Grade the material,
20; Create a favorable mental set, 21; Connect ideas with their ap-
propriate objects and actions, 21; Coordinate ideas with useful
activities, 22; Make explanations and descriptions concrete and full,
22 Use project method of teaching, 23; The law of satisfaction: its
interpretation and the evidence in its favor, 23; Plan of book, 25;
Summary, 26; References, 27.

CHAPTER III. READING: OBJECTIVES AND EYE MOVE-
MENTS . . ... AR e g @ el 5 e mom m e

Aims, 28; Reading, a complex of many habits, 28; Eye movements
and pauses, 29; Development of eye movements in relation to grade
and other factors, 30 ; Influence of mode of reading on eye movements,
34 ; Influence of purpose on eye movements, 34 ; Influence of quality
of material on eye movements, 35; Reasons for fewer and shorter eye
pauses in words, 36; Summary, 37; References, 38.

CHAPTER IV. READING: FACTORS THAT INFLUENCE

SPEED - . ... .. ..

Influence of span of perception on speed of reading, 39; Influence of
eye-voice span on speed, 40; Influence of vocalization on speed, 42;
Influence of age and grade, 43 ; Influence of intelligence, 43 ; Influence

Yy

1

13

28

39



vi ELEMENTARY SCHOOL SUBJECTS

PAGE
of the mode of reading, 45; Law of repetition applied to development
of speed, 46; Influence of training: C. T. Gray’s experiment, 47;
Influence of training : O’Brien’s experiment, 47 ; Distributions of repe-
titions on different words, 51; Effects of applying repetition at the
point of error, 523 Influence of hyglemc factors, 56; Summary, 57;
References, 59.

CHAPTER V. READING: FACTORS INFLUENCING COMPRE-
HENSION 5 5w ot o 800 e a e oo eimmim et aber e 62

Comprehension due to asseciations, 62;- Comprehension a case of
controlled association; 63; Factors influencing degree of comprehen-
sion, 65; Influence of age ‘and grade, 65; Three paragraphs from,
Thorndike-McCall Reading Scale, 66; Intelligence, 68; Rate of
reading, 69; Summary, 70; References, 70.

. CHAPTER VI. READING: THE LAW OF ASSOCIATION AP-
: PLIED TO IMPROVING COMPREHENSION IN READING . 72
Use meaningful material, 72; Use materials containing the pre-school
g child’s spoken vocabulary, 72; Size of pre-school child’s vocabu-
; lary, 78; The child’s words refer to objects he understands. What
& they are, 78; In primary grades give the major portion of time to oral
4 reading, 74; Create a proper mental set, 75; Motivated drill with
& directions requiring a response, 75; Printed directions for paper-

cutting, 76 ; "Advance questions on content, 76; Advance explanations
of content, 78; Reading with the intention of finding and retaining
the central thoughts, 78; Applying a variety of devices to a group
after diagnosis, 79 ; Eﬁect of the size of the school, 81; Summary, 82;
References, 84.

CHAPTER VII. READING: THE LAW OF SATISFACTION AND

e b oo B

: INDIVIDUAL DIFFERENCES . . . . ., .. . .. ... arp . 86

f Varying records of achievement in reading, 88; Overlapplng as a re-

4% sult of this variation, 89; Reclassification the ﬁrgt step in the solu-

i tion, 93; Devices for md1v1dual teaching, 94; Summary, 95;

K', References, 96.

- CHAPTER VIII. READING: WHAT READING HABITS SHOULD =
BE FORMED - -, "' 5970 w0 o0 v o gy B . 98

” Bobbitt’s program, 98; Objectives, in order of importance, for the
E elementary school, 99; Adaptation of current materials to these ob-
jectives, 100; Investlgatxons by Starch, Vinal, and Herriott of school:
readers, 100; Evaluation of results, 101; Two principles of selection,
101; Dunn’s investigation of children’s interests, 102; Jordan’s in-
vestigation of children’s reading, 103; Uhl’s investigation of d
selections : purpose and method, 104 ; Most approved selections, 105
Desirable and undesirable qualities, 107 ; Placement of selections, 108;

Interest and comprehension; interesting information, 108; Sum-
mary, 108; References, 110,




CONTENTS

CHAPTER IX. ARITHMETIC . . ...... YIEES S N LA

Aim, 112; Complexity of habits in arithmetie, 112; Factors influ-
encing speed and accuracy, 113; Summary, 120; References, 120.

CHAPTER X. ARITHMETIC: THE LAW OF REPETITION . .

Influence of amount of schooling on skill in arithmetic, 122; Drill,
128 ; Value of special methods of drill, 124 ; Special methods in addi-
tion, 126; Special methods in subtraetion, 127; Special methods in
multiplication, 130; Special methods in division, 181; Distribution
of drill in relation to time, 132 ; Distribution of drill in textbooks with
respect to the difficulty of ea¢h combination, ¥85; Relative diffi-
culty of the combinations, 187 ; ‘Distribution of review drills, 137;
Applying repetitions at the point of error, 141; How strong should
the bonds be made for the demands of practical life, 148 ; Summary,
150; References, 152.

CHAPTER XI. ARITHMETIC: THE LAWS OF ASSOCIATION
AND SATISFACTION . . . . . . v ¢ ¢ v o v o o o o o o o s

Connecting arithmetic with concrete objects, 165; Inductive teach-
ing more meaningful than deductive teaching, 157; Make full
explanations, 159; Avoid trifling problems, 161; Use simple lan-
guage, 162; Improve the ability to read, 165; Give training in
problgm analysis, 166 ;A silent-reading lesson, 168; Use project
method of teaching, 169; The law of satisfaction, 171; Summary,
174 ; References, 176. g

CHAPTER XII. ARITHMETIC: THE PROBLEM OF INDI-
VIDUAL DIFFERENCES AND SELECTION OF HABITS TO BE
FORMED oo tbiosc i g s v 8 & o e o e 8 o o0 m W8 8 siad

What habits should be formed? 181; Héw shall we find those parts
of arithmetic which have the greatest social value? 181; Summary,
188; References, 190. :

CHAPTER XIII. HANDWRITING . . . . . . . . . . . . . . .

Sex differences, 193; Intelligence, 194; Character, 195; Position,
% 197; Movement, 200; Rhythm, 202; Length of class period, 203;
Quality and speed, 206; Combined score = Quality X \’/§peed, 207;
How well should a pupil write? 208; Interests appealed to in teach-
ing handwriting, 211; Order of habit formation, 218; Individual

. differences, 216; Summary, 220; References, 222.

CHAPTER XIV. SPELLING . . . . . . . . .« « o« + o« -

Aims, 224; Influence of grade, age, sex, intelligence, and foreign
lafiguage spoken in home, 224; Errors in spelling and their causes,
226; Law of repetition, 231; Number of repetitions, 281; Length
of the class period, 232 ; Should spelling be studied regularly or only
incidentally ? 234 ; Influence of mode of presentation, 236; Directed

vil

PAGE
112

122

155

177

191

224



viii - ELEMENTARY SCHOOL SUBJECTS

study versus independent study, 237; Studying words singly or in
context, 239; Oral versus silent study, 241; Presenting words in
syllables, 242; Should homonyms be presented separately or to-
gether ? 244 ; Should words similar in spelling be presented together?
246; Value of attention to order of letters, 246; Summary and
interpretation of law of repetition, 247; Law of association, 248;
Value of rules, 248; Value of teaching meanings, 250; Instincts

appealed to in learning spelling, 253; Individual differences, 2545

Differences in pupils of the same grade, 254; Differences between
schools, 254 ; Differences between pupils of the same age, 255; The
test-study method, 260; What spelling habits should be formed?
261 ; Studies of words used in ‘correspondence, 261 ; Studies of words
used in reading, 262; Use of these lists in spelling books, 263;
Grading the words, 265; Summary, 266; References, 268.

e CHAPTER XV. LANGUAGE: AIMS AND ABILITIES . . .

Aims, 273; What language abilities are and their relation to age
and grade, 278; Language ability in relation to intelligence and
training, 281; Influence of sex, 282; Summary, 283; References,
283.

CHAPTER XVI. LANGUAGE: THE LAW OF REPETITION . .

Grade location of language errors, 287; Errors in written compo-
sition, 288 ; Effect of drill in eliminating language errors, 293 ;" Use
of supervised study, 294; Use of the socialized recitation, 298;
The function of imitation in teaching composition, 299; Order of
merit in the qualities of composition as shown in teachers’ ratings,
302; Influence of oral and written practice, 804; How well should
an eighth-grade pupil write? 805; Summary, 308; References, 310.

CHAPTER XVII. LANGUAGE: THE LAWS OF ASSOCIATION
AND OF SATISFACTION . . .. ... ... .......

Law of association, 8312; Influence of the kind of subject, 312;
Influence of grammar on correct usage, 315; Influence of the study
of foreign languages on English composition, 321; Summary of the
influence of knowledge of grammar and of foreign language on
ability in English, 328; Why knowledge of grammar and of for-
eign language has so little effect on ability in English, 329; The
law of satisfaction, 833; Language games, 834; Summary, 337;
References, 338.

N T T g R T G AT ST < ot C P

; CHAPTER XVIII. LANGUAGE: INDIVIDUAL DIFFERENCES
3 AND ESSENTIAL HABITS .. .. .. .. G moe § a4

Individual differences in composition, 841; Methods of individual
¢ instruction, 844; What habits should be formed in English compo-
; sition? 348 ; What grammar should be taught? 352 ; Summary, 354 ;
References, 355,

PAGE

273

285

312

341



CONTENTS ‘ ix

CHAPTER XIX. HISTORY . . . . . . . « « ¢ o v v v o0 v 3568

Aims, 857; Types of performances in history, 358; Influence of age,
grade, and sex, 359 ; Law of repetition, 361; Do textbooks in history
provide for repetition? 362; Law of association, 865; Applications
from reading, 365; Suggestive titles and section headings, 366;
Review questions in textbooks, 367; Exercises in textbooks, 367 ;
Map-making, 367; Information problems, 369; Thought problems
in textbooks, 373; Dramatizations, 875; The Law of satisfaction,
376; Instincts appealed to by. history, 876; Story interest in
history, 877; The socialized recitation, 380; Individual differences,
381; The Winnetka and Dalton plans in history, 382; What
habits should be formed in history? 384; The committee method
of selecting a curriculum, 885 ; Criticisms of committee method, 386 ;
Scientific method of selecting curriculum, 387 ; Merits and defects of
proposed criteria, 387; How the criterion influences the character of
the material, 388; Rugg’s research as an illustration of scientific
method in curriculum-making, 390 ; Summary, 394 ; References, 396.

‘CHAPTER XX. GEOGRAPHY . . . . . . . . . . . .« 399

Aims, 899; Relation of results in geography to age and grade, 400;
Law of repetition, 402; Methods of determining the number and
nature of the facts in geography texts, 403; Number of facts in
geography texts, 404; Nature and distribution of the facts, 406;
Science and human nature in the content, 407; Geography as dealing
with relationships between man and his environment, 407; The
relation among the facts of geography a spatial relation, 408;
Summary of the nature of the facts, 408; The need of much empha-
sis on drill, 408; Outline maps, 409; Imaginary journeys, 410; The
topical summary, 410; Reviews of the places of production and the
routes of distribution of special products, 411; Review of vocational
activities as influenced by seasons, 411; Summary, 412; References,
413, ’

CHAPTER XXI. GEOGRAPHY: THE. LAWS OF ASSOCIATION
AND.OF SATISFACTION . . . . . . . . .« .. .. ... 414

Is geography meaningless? 414 ; Meaningful geography texts, 420;
Political geography in Book I and regional geography in Book 1I,
421; Emphasis on cause-effect relations, interest order, and mental
level, 422; Locational material, 423; Reason for a two-book text,
423 ; Devices for making the teaching of geography meaningful, 424 ;
Examples of scant and full descriptions, 425; Use of pictures, 428;
Use of models and projects, 429; Geography of Switzerland taught
through creative education, 429; Laws of learning in this project,
430; Why such study is meaningful, 432; Use of inductive teaching,
432; Why this teaching is meaningful and interesting, 437; Ad-
vantages of type study, 438; Use of topical studies, 438; Use of
dramatization, 439 ; Order of topics, 439 ; Unit of presentation, 442;
The law of satisfaction, 444 ; Summary, 445; References, 447. )



@
g 4 ELEMENTARY SCHOOL SUBJECTS

PAGR

° CHAPTER XXII. GEOGRAPHY: SELECTING CONTENT FOR

GEOGRAPHY, AND WHAT HABITS SHOULD BE FORMED
IN'GEOGRAPHY . . | il i iaii vre sowiur i, o0 ¥ 448
A study based on the judgments of experts, 448; Studies based on
the journal method, 449; Studies based on a combination of criteria,
452; Shortcomings and merits of these studies, 457; Summary,
458 References, 459.

CHAPTER XXIII. GENERAL CONCLUSIONS AND FURTHER .
RESEARCH . . . % o e v o e Seoied aggdeis Sare 5 Foibblpeinn 2657 s 460
Needed research in the laws of learning, 463 Law of satisfaction
» or effect, 464; Needed researches in reading, 465; Needed re-
gearches in anthmetlc, 466; Needed researches in handwriting, 467 ;
Needed researches in spelling, 468 ; Needed researches in language,
468; Needed researches in history and geography, 469.

INDEX ... .. S RS R S T e PR



- PSYCHOLOGY OF
ELEMENTARY SCHOOL SUBJECTS

: CHAPTER 1
INTRODUCTION: THE i;AW OF REPETITION

WHAT THE PSYCHOLOGY OF ELEMENTARY-SCHOOL
SuBJECTS Is

The psychology of elementary-school subjects deals with
the formation of habits that give skill in their acquirement
and all the factors that influence those habits. These factors
may be divided into two groups — native and acquired. The
former consist of brightness, mental age, sex, age or maturity,
_ instincts and emgtibns, likes and dislikes, and special capaci-
ties and defects; the latter consist of repetition, association
or meaning, and devices for making an activity satisfying.
There are, besides, certain environmental or hygienic factors
~ that influence the learning process, such as kind of print,

paper, and other material used; the child’s habits of feed-
ing, working, playing, and sleeping ; and the condition of the
light, temperature, air, and cleanliness of his places of study
and living. Questions which must be considered with refer-
ence to all habits are their strength and the specific habits
which should be formed. These can only be answered with
reference to the demands of the society in which the pupil
lives and works. The psychology of elementary-school sub-
jects is therefore dependent on a sociological analysis of the
needs of the pupil’s community.

; 1



2 ELEMENTARY SCHOOL SUBJECTS

THE INFLUENCE OF NATIVE FACTORS

The influence of native factors on performances in school
subjects is a matter of interest to every teacher, for he cannot
be held responsible for a pupil’s work in so far as it is depend-
ent on that pupil’s heredity. The teacher is respons1b1e only
in so far as performance is dependent on training. But how
much of a pupil’s efficiency at any given time depends on his
heredity and how much on his training is a problem very
difficult to solve. We know that hereditary factors make a
difference and that some make more difference than others.
We know that an older pupil usually reads, writes, spells, and
adds better than a younger one; that a bright child learns
more easily than a dull one; that a pupil who is near his
maturity in mefital age can do more difficult problems than
an eight-year-old who is equally bright; that intelligence
makes more difference in arithmetic and reading than it does
in spelling and handwriting; that intelligence makes more
difference in learning school subjects than does sex; and that
boys are usually superior in arithmetical reasoning and girls
in arithmetical computation; but exactly -how much of a
pupil’s skill is due to each we do not know. However, our

4 effort to find out as nearly as we can is worth while, for
hereditary factors are limiting conditions, and acquaint-
ance with them enables us better to select the right kind of
teaching and to apply it where it will do the most good.

o THE ACQUIRED FACTORS

The acquired factors may be conveniently discussed under
three laws: the law of repetition, the law of association, and
the law of satisfaction. These are of foremost importance to
a teacher, for on the extent to which he makes effective use of
these depends the skill that he succeeds in developing in the
pupil. The law of repetition refers to the fact that practice

makes perfect. Other things being equal, the greater the
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number of repetitions a learner gives to a subject, the greater
is his skill in that subject. The law of association refers to
the fact that the ease of learning is increased by making it
meaningful, and the law of satisfaction refers to the fact that
the ease of learning is increased if it is satisfying. Since effec-
tive teaching and learning depend .upon the proper use of
these laws, we shall discuss each of them in more detail.

THE LAW OF REPETITION

Repetition forms habits. How it does may be seen by
doing such a simple thing as saying the alphabet backward
twelve times in succession and observing the time of each
repetition. One student in doing such an experiment required
60 seconds for the first trial, 35 for the second, 20 for the
fourth, 18 for the eighth, and 17 for the twelfth. When the
same student repeated the alphabet forward an equal number
‘of times, she required 5 seconds for the first repetition and
4 for the twelfth. Repeating the alphabet forward required
much less time than repeating it backward, because the -
learner in question. had had many previous repetitions in
doing this task, and therefore the habit was well formed.
Because she had little practice in saying it backward and
much in saying it forward, twelve repetitions made a large
increase in her skill in the first task and little in the second.
This shows us not only that repetitions form a habit very
rapidly at first, but also that they add little to a learner’s
skill when the habit is once well formed.

SUCH EXPERIMENTS JUSTIFY DRILL

In a simple experiment of this kind we see a justification
for that old-fashioned teaching which required boys and
girls to do a thing over and over until it was mastered. In
spite of the fact that nothing is easier than to require repeti-
tion after repetition, the degree of skill obtained by- this
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method was only moderate. Although modern teaching is

more varied and interesting, the results in the fundamentals
of the elementary subjects are very little better. Very few
graduates of the eighth grade can add problems of three
" digits wide and nine digits high with an accuracy greater
than 80 per cent. A still smaller percentage can write a letter
" of a hundred words which is errorless in sentence structure,
spelling, capitalization, and punctuation. Evidently there is
need of more of the practice that makes perfect.

Repetitions should be Aitentive

The kind of practice that makes perfect depends upon
something else than the number of repetitions. The first of
these is that repetitions must be attentive.: Although most
grown-ups have looked daily for over twenty years at the
face of a watch dial with Roman numerals hardly any can

draw such a dial correctly from memory. They will write IV

instead of IIII, write VI between V and VII and leave out
the second hand which takes its place, write the I’s on the
wrong side of the V in VII and VIII, write the V’s upside
down or maybe at right angles to the correct position. The
reason for such errors is that people never examine the
make-up of the face of a watch attentively, and consequently
_never learn it. Other instances.of the, effect of inattentive
repetitions may be found by asking a pupil how many steps

there are leading to his front porch or the upstairs of his:

house, the color of the houses which he passes by daily on
his street, or the designs on the wall paper of the various
rooms of his house. In very few cases will he be able to give
accurate information on such matters. ;

. Repetitions should be Intense

A second factor is that repetitions are more effective when
they are intense or vigorous. This was shown in memory
experiments made by Witasek and by Gates. Witasek inves-

-l g iy
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tigated the retentive value of intensity by varying the pro-
portion of passive and active reading in memorizing rows of
nonsense syllables. The difference between the passive and
the active reading was that in the former the subject read
the rows, whereas in the latter he recited them from memory
as much as possible and was prompted after he halted as long
as ten seconds. A row was given a certain number of repe-
titions varying from 0 to 15. The effect on retention was
measured by the time required to memorize a row by the
recitation method one hour after the first series of readings.
When a row was given eleven passive readings, the learning
time was two hundred and thirty-six seconds, but when it was
given six passive and five active readings, the léarning time
was only one hundred and forty-three seconds. When a row
was given twenty-one passive readings, the learning time was
two hundred and two seconds, but when it was given six
passive and fifteen active readings, the learning time was
only one hundred and thirty-three seconds. Although there
were'some exceptions, the results showed that the degree of
retention was closely in proportlon to the numbmgf_we
readings. The same fact was shown in the experiment of
Gates, which was better controlled, and in which both mean-
ingless and meaningful materials were used. The former
consisted of rows of sixteen nonsense syllables, and the latter
of short biographies of one hundred and seventy words each.
The effect of the intensity of the repetitions was investigated
by varying the proportions of time devoted to reading and
recitation, and its retentive value was measured by calculat-
ing the percentage remembered after four hours. When all
the time was devoted to reading, 15 per cent of the nonsense
syllables and 16 per cent of the meaningful material was
remembered after four hours; when four fifths of the time
was devoted to recitation, 48 per cent of the nonsense
and 26 per cent of the meaningful material was remem-
bered. The results for two fifths and three fifths of the time
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devoted to recitation were consistent with these; that is, the
amount remembered was proportional to the amount of
time devoted to recitation. This is true for both meaningless
and meaningful materials; but recitations count more for
the first than for the second, no doubt because the effect of
the intensity is modified by the effect of association in case
of the meaningful material. Reciting is a better method of
memorizing, because it is more intense and vigorous. This is
true not only of the entire repetition but also of the halting,
or difficult, points, which are given particular emphasis.

Repetitions should be Distributed

A third factor is that repetitions are more effective when
distributed. The author found that an hour’s addition
yielded a gain of 87 per cent in speed when distributed in the
form of one sitting a day for three days as against a gain of
12 per cent when the hour’s practice was all done in one
sitting. Similarly, Pyle found that forty-five hours of practice
in typewriting yielded a speed of seven hundred words in the
last half hour when the practice was distributed over two
sittings a day for forty-five days; but when the practice was
distributed over ten sittings a day for nine days, the speed in
the last half hour was only five hundred and fifty words.
Starch found that in substituting numbers for letters, one .
hundred and twenty minutes of practice yielded a speed of
two hundred and sixty substitutions in the last five minutes
when the practice was distributed over two sittings a day for
six days, a speed of two hundred and fifty when it was dis-
tributed over one sitting a day for six days, a speed of one
hundred and eighty when it was distributed over one sitting
a day for three days, and a speed of one hundred and fifty
when it was all in one sitting. Lyon found that it required one
hundred and thirty-eight minutes to learn a row of seventy-
two nonsense syllables when he did all the work at one sitting,
but a row of equal length required only twenty-five minutes
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_when he read it once a day until learned. Such results justify
the rule that the more distributed the repetitions, the more
effective they are; but there are some exceptions due to the
nature of the subject matter, the amount of the distribution,
and the amount of the practice at one sitting. The reasons
for the favorable effects of distribution are that it produces
less fatigue, gives more first impressions, and gives the learner
the benefit of increased strength in the neurones which have
had their nutrition stimulated by exercise. Since subject
matter and susceptibility to fatigue condition the nature of the
distribution, it must be worked out for each school subject and
for each grade.

Repetitions should be distributed according to the Difficulty
of the Bond

Another problem in distribution is to give each habit an
amount of practice in proportion to its difficulty. The investi-
gations of Thorndike and Osburn in arithmetic have shown
that the easy combinations such as 2 4 2and 5+ 5 occur with
a far greater frequency in textbooks than the difficult com-
binations such as 8 + 9. Similarly, the investigations of text-
books in reading by Housh, Packer, and Gregory have shown
that little and easy words occur many hundreds of times,
while nearly half the words used occur but once or twice. The
result of such conditions is that the performances are quick
and accurate for the'easy tasks, but halting and inaccurate
for the difficult ones. If the frequencies for the different tasks
could be made more even, a much higher efficiency could be
obtained without any extra effort. ’

Repetitions should be motivated by a Record of Progress

A factor in making repetitions more effective is to motivate
them by arecord of progress. We shall see in later pages that
enormous gains in speed in arithmetic and in reading were
made by pupils after they once began systematic practice and



