TEACHERS COLLEGE, COLUMBIA
UNIVERSITY CONTRIBUTIONS TO
EDUCATION, NO. 97:
IMPROVEMENT AND THE
DISTRIBUTION OF PRACTICE



Published @ 2017 Trieste Publishing Pty Ltd

ISBN 9780649356614

Teachers College, Columbia University Contributions to Education, No. 97: Improvement and
the Distribution of Practice by Robert Alexander Cummins

Except for use in any review, the reproduction or utilisation of this work in whole or in part in
any form by any electronic, mechanical or other means, now known or hereafter invented,
including xerography, photocopying and recording, or in any information storage or retrieval
system, is forbidden without the permission of the publisher, Trieste Publishing Pty Ltd, PO Box
1576 Collingwood, Victoria 3066 Australia.

All rights reserved.

Edited by Trieste Publishing Pty Ltd.
Cover @ 2017

This book is sold subject to the condition that it shall not, by way of trade or otherwise, be lent,
re-sold, hired out, or otherwise circulated without the publisher's prior consent in any form or
binding or cover other than that in which it is published and without a similar condition
including this condition being imposed on the subsequent purchaser.

www.triestepublishing.com



ROBERT ALEXANDER CUMMINS

TEACHERS COLLEGE, COLUMBIA
UNIVERSITY CONTRIBUTIONS TO
EDUCATION, NO. 97:
IMPROVEMENT AND THE
DISTRIBUTION OF PRACTICE

ﬁTrieste






Improvement and the Distribution
of Practice

By
RoBerT ALEXANDER CUMMINS
B.S. (ILL. WES.), M.A. (ILL.), FH.D. (COL.)

Head of Department of Education, Simpson College,

Indianola, fowa

Teachers College, Columbia University
Contributions to Education, No. g7

Published by
Eeachers College, Colunbia Wnibersity
NEW YORK CITY

1919

4

=
= D



Copyright, 1919, by Ropext ALEXANDER CuMMINS

2R154




ACKNOWLEDGMENTS

The author wishes to express his sincere appreciation
to the superintendents and principals in whose schools
the experiments described in this report were carried
out and to the teachers who rendered valuable assis-
tance in conducting part of the practice.

His greatest obligation is to Dr. E. L. Thorndike,
whose keen criticism and wise council have given to
this study whatever of merit it may possess. Acknowl-
edgment is also due Dr. R. 5. Woodworth and Dr. J.
McKeen Cattell for helpful criticisms received around
the seminar table and Dr. Monroe, Dr. Suzzalle, Dr.
Strayer and Dr. Snedden, in whose classes many help-
ful and inspiring suggestions bearing on the study were
received, Much help in the treatment of the data was
rendered by Dr. A. I. Gates and Dr. W. A. McCall.

Great credit is due his wife for help of another kind,
for it was only through her constant sacrifice and devo-
tion during the years of necessary separation that such

accomplishment was made possible.
= R.A. C.






CONTENTS

PAGE

Introduction . . . « o « v v 0 v v b e e e I
Section 1. Learning French Vocabularies by Adults . . . 3
Nature of the Experiment . . . . . . . . .. ... 3
Results of the Experiment . . . . . , . AR R 5
Discussion of the Two Sorts of Ihsmbu:lon ...... 7
Section II. The Lyndhurst Experiments with Grade Pupils 11
Description . . . . . . i Weed w eaed e w XX
Character of the School Populatlon ...... P & |
Subjects used in the Experiment . . . . . . . . . . 1
Content-materialused . . . . . . . ... .. ... 12
Plan of the Experiment . . . . . . . . ... ... 15
Administration of the Experiment . . . . . . . . .. 18
Scoring and Tabulating the Results . . . . . . . . . 20
Results of the Lyndhurst Experiments . . . . .. . . . 23
Tables of Frequencies . . . . . . . .« ...« . 23
Comparison of the Two Sorts of Distribution . . . . . 29
Geography and History . . . . . . . . . . ... 29
Single-column Addition . . . . . . . . . .. .. 34

Short: Diviglon o5 & ok & 5 35 % & Seh & ¢ 38
SecTion III. The Ohio Experiments with Grade Pupils . . = 41
Description . . . - . v v v v v v v h e e e e e e 41
Character of the School Population . . . . . . . . . 41
Subjects used in the Experiment . . . . . . . . . . 41
Content-material used . . . . . . . . . ... R
Plan of the Experiment . . . . . . . . . . . ... 42
Administration of the Experiment . . . . . . . . . . 45
Scoring and Tabulating the Results . . . . . . . . . 46
Results of the Experiments . . . . . . . . . . ., .. 46
Tablesof Frequencies . . . . . . . . . . . . ... 46
Factors Conditioning Improvement . . . . . . . . . 51

Secrion IV. The Experiment with Normal School Students 55
Nature of the Experiment . . . . . . . . .. ... 55



vi Contents

PAGE
Results of the Experiment . . . . . . . . . . . .. 57
Discussionof the Results . . . . . . . . . ... .. 58

Section V. Summary of Results of all the Experiments . . 62

Sgction V1. The Amount of Improvement and its Relation to

Initial ABItY . . o & v oo v e a e N R o 66
Amount of Gross Gain . . . . . . . . . . . . . . . 66

Relation of Initial Score to Gross Gain . . . . . ... 68



)

Improvement and the Distribution of Practice

INTRODUCTION

It is the purpose of this monograph to report measurements of
learning, especially by school children under ordinary classroom
conditions, and with special reference to the distribution of time
given to practice. The particular comparison made is between
{1} a series of practice-periods approximately equal in length, and
(2) a series of practice-periods decreasing progressively in length.

Some results obtained by Ebbinghaus ('85, pp. 110 fl.) and Jost’s
('97) conclusions that “in the case of two associations of equal
strength, but of different ages, a new repetition has a greater value
for the older of the twa, and that the older association weakens less
with disuse in a given time,” suggest that the second form of dis-
tribution may be the more favorable in the case of forming serial
¢ ions with less material. General theory also suggests
that such a distribution might prevent wasteful overlearning in
both initial practice and reviews in the case of a group of bonds
which form a limited unit of instruction, as, for example, learning
a new word in spelling, a vocabulary in a foreign language, or the
anatomy of an animal. Whether such a distribution would prove
essentially more favorable in such miscellaneous work as improving
penmanship, oral speech, computations of various kinds, and the
like, is more problematical.

The experiments to be reported here concern:

A. The learning of French vocabularies by adults.

B. The learning of geographical and historical facts by school
children, after the following manner: A brief condensed summary
of the facts was studied. The knowledge thus gained was measured
by giving the summary, with certain important words omitted, as a
completion test.

C. Improvement in single-column addition by school children and
by adults.

D. Improvement in short division by school children.




