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To my Sister


Preface

The content of a course of practical educational psychology is still a matter of debate, and this book is intended as a partial solution of the problem. The course of work here presented has been given for some years to students of Education in Cambridge University. It is hoped that it may have a wider appeal, since although the material has a definite educational bias, it ought to be of use to others who are interested in the practical psychology of the higher mental processes from other standpoints.

The subject-matter has been made as concrete and as little artificial as possible, consistently with a scientific treatment, so that apparatus is reduced to a minimum and all of it can be home made. All the exercises are quantitative, as the course is meant for class use, and qualitative work can be performed by individuals at their leisure. Many of the experiments are original, whilst the others have been modified to fit in with the scheme, and a technique has been developed to suit the exigencies of class work. One of the great difficulties of practical work in this subject is the accurate recording and evaluation of the data, and it is hardly an exaggeration to say that unless this is done experimental psychology is apt to be a waste of time. For this reason much attention has been given to devising schemata for recording observations, including introspective data. With the same end in view a discussion of the results is appended to most of the experiments.

An integral part of a course in practical educational psychology is the manipulation of statistical tables, for which reason Part II is wholly concerned with this branch of the subject. Exercises have been selected as far as possible from material having an educational bearing, and the examples are mostly drawn from actual researches instead of being invented for the purpose. The student cannot too soon be introduced to the actual tables he will come across in his subsequent reading.

Every writer on statistics owes a debt to the writings of Galton, Pearson, and Yule, and I gratefully acknowledge my indebtedness. I desire also to record my thanks to my pupil Mr. H. R. King for help in the selection of material for Experiment 24; to my colleague Mr. F. E. E. Harvey for the selection of the records in Experiment 25; to my pupil Mr. E. R. Clarke for his great care in checking the working of the exercises in Part II; and to the Editor of the British Journal of Psychology for permission to use the illustrations and material in Appendix I from an article of mine in vol. xv of that Journal.

CHARLES FOX.

Warkworth House,

Cambridge.
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Introduction

The following instructions should be carefully read prior to the beginning of the experimental work. The course is intended for group work in a laboratory or class room, and each experiment takes approximately two hours to perform, if carried out in the manner prescribed. At the beginning of the term the class should be divided up into subjects and experimenters, who choose each other so as to be able to work together for the whole session. In several of the experiments each person acts as subject and experimenter in turn, whilst in a few cases the demonstrator is the sole experimenter for the whole group. It is important that the choice of partners should be carefully made in order that they may get into rapport with each other as early as possible.

The technique of the experiments has been carefully elaborated for the purposes of group work and tested over a prolonged period in the laboratory. Obvious changes have been rejected for sufficient reasons; and consequently no departure from the instructions should be made except when it is suggested in the text. The student must remember that a psychological experiment is a delicate affair, so that slight deviations in procedure which may appear unimportant are nevertheless bound to make a difference in the result. If observations are to be used for comparative purposes pedantic accuracy of technique is absolutely essential. An apparently minute variation in stimulus may make an unexpected and profound difference in the response. In a psychological experiment there is no such thing as a stimulus of a purely objective nature; since every stimulus is a stimulus to some person. The mental make-up of the person determines the kind of response just as much as the objective nature of the stimulus. The student of practical psychology must get into the habit of regarding the stimulus as an incentive or prompting to activity rather than the sole determinant of the activity.

Before any experiment begins the experimenter must make himself familiar with the instructions in the text. He should have ready in his note-book the scheme for recording observations which he will find in the text, leaving plenty of space for taking down the introspections of the subject. An essential part of every psychological experiment is the record of such introspections. Without them, pace the behaviourists, there is no psychological record. Both the subject and the experimenter should enter up the results of the same experiment in their respective note-books. When the experiment is complete and the necessary calculations have been made, the discussion of results to be found in the text should be carefully read and compared with the observations made in the laboratory. Any serious divergence should be accounted for in the note-books. As the discussions in the text are based on the experiments themselves conducted in the manner described in the book they indicate the degree of accuracy which should be attained in the readings. If the order of accuracy is lower than this there has usually been something wrong in carrying out the instructions.

In recording the experiments, which are all quantitative, it must be borne in mind that qualitative and more especially introspective observations are at least as important as numerical results, and should be carefully noted down. A sharp distinction must be made between actual observations and inferences therefrom. This is almost impossible with beginners, as the subject himself is as likely as not to give an inference in place of an introspective observation. Moreover, the experimenter, though he may not be a beginner, is especially likely to fall into the ‘psychologist's fallacy’ of confusing his own standpoint with that of the person about whom he is making a record. He supposes, that is, that the subject responds to a stimulus or an instruction in the same way in which he himself would respond. In fact, he is apt to regard himself as ‘normal’ and deviations from himself as needing explanation (see James' Principles of Psychology, vol. i., p. 196).

The above blunder is most likely to occur in experiments dealing with mental imagery; and in fact is repeatedly made. The experimenter must carefully avoid the delusive supposition that the mode of presentation (visual, auditory, etc.) necessarily determines the kind of imagery that will be evoked by the subject, or that his own imagery is the ‘natural’ one. There is no a priori reason why a visual stimulus, for instance, should arouse a visual image rather than any other kind; and the supposition that when a subject sees a picture, and thereafter remembers it, he must see it in his mind's eye, though specious, is faulty.

There are several excellent manuals dealing with mental tests and containing the better known varieties. A course in practical psychology ought to prepare the student for evaluating such tests from the inside, as it were. The best way of doing this is to undergo similar tests oneself, and the type of reasoning tests, etc., given in the book may help the person to realise sympathetically the sort of difficulty a child meets in coping with a test which is up to the limits of his capacity. In addition to the tests in the book it is advisable for the class to work one of the better known series of group tests with a time limit. For this purpose Series No. 33 issued by the National Institute of Industrial Psychology is admirable.

The statistical part of the book is intended to be worked concurrently with the experimental portion. It is based largely on the contingency table, the structure of which must be thoroughly grasped before any progress can be made. Several examples of such tables are given in the text from published researches, and others should be sought and examined in order that the general relation between the variables may be seen on inspection. The idea underlying such tables is very simple and the student should get into the habit of arranging observations in this form. Where the laboratory work provides numerical data for them, as in Experiments 24 and 25, they should be constructed by all the members of the class.

The calculation of the various coefficients is a laborious arithmetical process, but the terrors of this can be eliminated if the class works as a group. For this purpose each pair of students should take a single ‘array,’ the one checking the other's arithmetic. The means, deviations and other values are then pooled by the demonstrator who writes them up on the board, whence they are copied into the note-books, and the final calculations are made by the whole class. By this means the most imposing table is easily tackled and the calculations checked in a very short time. With some such division of labour it is possible for all the statistical exercises to be done by all the class as a regular part of the course of practical work.

Note-books with squared paper on alternate pages are the most convenient to use and they should contain both the experimental records and the worked statistical exercises. They are best written up at home since the two hours assigned to the experiments is usually insufficient for careful entering up, and the time in the laboratory or class-room is best spent in taking observations.


Part I Experimental



Chapter I Sensation and Perception
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Visual Acuity


Experiment 1

The standard of visual acuity is defined as the power to distinguish black objects on a white surface which subtend an angle of 5 minutes on the retina. A line of 1.45 mms. at a distance of 1 metre from the eye subtends this angle; and such a line can be distinguished at the distance named by the so-called ‘normal’ eye. When letters are used, as in Snellen's type sheets, the size of the letters is such as to produce an angle of 5′ vertically and horizontally, the strokes and spaces between the letters subtending an angle of 1′. In the diagram on the next page the lines are 2.9 mms. and therefore subtend an angle of 5′ at a distance of 2 metres, whilst the width of the lines subtends an angle of 1′.

The diagram is placed vertically in front of the subject, who stands with his back to a large northern window with a clear skyline, at a distance of about 4½ metres from the lines. One eye is shaded but not closed, and by means of a slit in a cardboard screen each of the five horizontal series of lines is exposed by the experimenter in a prearranged order. The subject calls out the number of lines, and if he makes any mistake he moves nearer about ½ metre each time until he reaches a critical point at which he makes no mistakes. At each distance, in order to prevent guessing, two blanks are introduced at irregular intervals into the series, and these must be correctly discriminated. The lines are shown in a different order at each distance. When the 5 series and the blanks have been correctly discerned the subject moves nearer to the diagram and the whole process is repeated as he steps backward ½ metre at a time. In this way another critical point is found. The distances are measured by a cord from the diagram to the eye. The mean of the two critical distances is the subject's threshold. The standard distance for these lines is 2 metres, and

visual acuity=thresholdstandard

[image: ]Fig. 1 
Each eye should be tested in turn, with and without glasses. The eye is easily fatiguable, and therefore subject and experimenter should change places after each eye is tested.

A useful topic for investigation may be made out of the following extension of the experiment. The lines are printed in different colours and the threshold for different colours may be determined. A table is drawn up:


	
Colour
	
Threshold (Cms.)
	
Percentage of Black

	
Black
		
	
Blue
		
	
Red
		
	
Green
		
	
Yellow
		




The figures in the third column are found by dividing each threshold by the value of the threshold for black, in good daylight. The usual order is that given in the table; but there are interesting individual variations worthy of careful investigation.

Note on the Limiting Method.—The method used in this experiment is a crude instance of the limiting method, or the method of minimal change. As the subject approaches or recedes from the diagram, the size of the retinal image, which may be called the stimulus, increases or decreases. It is obviously the same whether the diagram is moved or the subject moves. The magnitude of the stimulus which is just discernible, or what comes to the same thing, the distance at which the lines may be separately distinguished, is called the liminal (limen = threshold) stimulus. The sensation, as it were, is lifted over the threshold from sub-consciousness to consciousness. The stimulus must attain a certain magnitude in order to produce a definite sensation. The limiting method is one of the psycho-physical methods, the object of the procedure being such as to ensure that the threshold is determined fairly and, as far as possible, to eliminate random guesses. The stimulus, therefore, is slowly increased or decreased in size. There is an indefinite region of uncertainty between the critical points where the subject sometimes succeeds and sometimes fails, and by the limiting method we attempt to determine as exactly as possible the point within this region where the threshold is just crossed.


Auditory Acuity


Experiment 2

The object of this experiment is to determine the threshold for auditory acuity.

The method used, as in the case of vision, is a simple form of the limiting method. The experimenter prepares four series of 10 figures each and practises repeating them in a ‘forced whisper,’ saying each number at the end of an expiration. When he can do this readily, he seats the subject at a distance of 20 feet away in a large room with his right ear towards himself. The left ear should be plugged with a rubber stopper, and the mouth of the subject must be closed. A few test figures are now repeated in forced whisper to accustom the subject to the conditions. Before whispering each figure the experimenter makes a signal by a sharp rap so as to engage the attention of the subject. The subject is instructed to write down each number as he hears it, and to make a stroke if he fails. In this way a series of 10 numbers is repeated, then a short rest is taken, and the next 10 is repeated, and so on. When the whole four series is finished the experimenter moves 5 feet towards the subject and repeats the whole four series again. The operation is repeated, at successive distances, until the experimenter is 5 feet from the subject. He then steps backwards 5 feet at a time and repeats the series in the same way.

Both ears are tested in this way; and subject and experimenter change rôles after each ear is tested, for the sake of variety.

Binaural hearing may be measured in the same way, by allowing the subject to face the experimenter, the eyes being closed or shaded.

By sorting out the number of figures correctly heard at each distance, a rough idea of the threshold of auditory acuity may be obtained. That distance at which 80 to 90 per cent. of the figures are correctly recorded may be arbitrarily selected as the threshold. As in the previous experiment, the threshold is determined both inwards and outwards and the mean of the two is taken as the final result.

A similar method may be employed with a stop watch.
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