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ABSTRACT

Lindqvist, B. & Trowald, N. European Conference on Educational

Research for the Visually Handicapped. Report No. 31, 1972.

Department of Educational Research, School of Education,

Uppsala.

This report is the result of an international conference on

educational research for the visually handicapped held in

Stockholm in October 1971. Eleven researchers from five

european countries (Great Britian, German Democratic Republic,

German Federal Republic, USSR and Sweden) participated. The

conference was organized jointly by the Swedish Board of

Education, the Swedish Association of the Blind, and the

educational research group PUSS of the Uppsala School of

Education.

The report contains a short presentation of the research

activities conducted by the participating groups and five

papers delivered as an introduction to the conference seminars.

The topics of the papers are as follows:

Conservation of substance in the blind and partially sighted

Factors underlying the ability to learn braille in former

readers of ink-print

Methods for conveying graphical information to the visually

handicapped

Symbols for tactile maps

Methods of using the talking book

Finally there is a summary of the concluding discussion, the

main result of which were as follows:

a) A working group was established to prepare a new conference

b) This working group will also study the possiblities of im-

proving international documentation and exchange of informa-

tion in the field

c) The Swedish PUSS group will prepare a report on the results

of the conference which should be given widest possible

circulation
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EUROPEISK KONFERENS OM PEDAGOGISK FORSKNING Ft% SYNSKADADE

Lindqvist, B. & Trowald, N. Europeisk konferens om pedagogisk

forskning for synskadade. Rapport Nr 31, 1972. Pedagogiska

institutionen, Ldrarhogskolan i Uppsala.

Denna rapport utgör resultatet av en europeisk konferens om

pedagogisk forskning for synskadade, vilken hölls i Stockholm

i oktober 1971. Elva forskare fran fem ldnder (England, Vast-

och östtyskland, Sovjetunionen och Sverige) deltog. Konferensen

organiserades av Skolöverstyrelsen, De Blindas Förening och

projektet PUSS vid Lärarhögskolan i Uppsala.

Rapporten innehaller en kort presentation av de deltagande

forskargruppernas arbete samt de fem föreldsningar, som inledde

konferensens seminarier. Rubrikerna pg, de fem föreldsningarna

dr:

Mdngdkonservering hos blinda och synsvaga barn

Bakgrundsfaktorer som paxerkar inlärning av punktskrift hos

f.d. svartskriftsldsare

Metoder for överföring av grafisk information till synskadade

Symboler for taktila kartor

Metoder for anvdndning av talboken.

Avslutningsvis &terges en sammanfattning av den avslutande

diskussionen, som resulterade ± följande tre rekommendationer:

a) En arbetsgrupp utsags mod uppgift att förbereda en ny

konferens

b) Arbetsgruppen fick ocksa I uppgift att undersöka förutsatt-

ningarna for bdttre internationell dokumentation och infor-

mationsutbyte inom omradet

c) Deltagarna fran PUSS-projektet &tog sig att sammanstdlla

en rapport over konferensen vilken ska ges största möjliga

spridning.
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PREFACE

This report is part of the research project PUSS, educational

research project concerning the visually handicapped, which

is conducted by the School of Education in Uppsala in

cooperation with the Swedish Association of the Blind.

The aim of the project is to analyse and improve the learning

situation of the visually handicapped student. Special atten-

tion is paid to learning problems in connection with special

information media for the visually handicapped.

PUSS is working on a five year plan (1969-1974) and an annual

grant covering the total post of the research by the Swedish

Board of Education.
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INTRODUCTION

Blindness and visual impairment cause many educational problems

which are open to research. Throughout the years a substantial

amount of investigations have been carried out in some countries.

The bulk of this research has been dedicated to the learning

and development of special skills like mobility, braille

reading, listening, the use of tactual graphs, etc. But also

for instance on cognitive and emotional development in blind

children and social adjustment to different educational

systems there have been some important research achievements.

According to available documentation and information this

research, however, often seems to have been rather sporadic

and unsystematic, in many cases probably due to the limited

economical resources.

The lack of coordination and systematic planning in educational

research for the visually handicapped is a very serious problem.

The population of blind and partially sighted students is a

true minority group in our society and accordingly only limited

resources can be made available to tackle the problems. On the

other hand the problems in education caused by visual impairment

are of many different kinds and a well differentiated research

program is needed. In the future such programs may perhaps be

created on a national basis in a few of the largest countries,

but for smaller countries the only realistic possibility of

achieving this is through close international cooperation.

To investigate the possibilities of cooperation in educational

research for the visually handicapped an initiative was taken

in 1970 jointly by the World Council for the Welfare of the

Blind (WCWB) and the Swedish Association of the Blind for a

European working conference. It was meant to deal with the

present situation practically and concretely and the number of

participants was therefore to be small. The group should mainly

consist of educational researchers actively involved in research

on blindness.

A grant was given by the Swedish Ministry of Education and the

conference was sponsored and organized jointly by the Swedish

Board of Education, the Swedish Association of the Blind and the
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educational research group (PUSS) on learning problems in

connection with visual impairment at the School of Education

in Uppsala.

Using WCWB contacts and available information on research in

Europe it was decided that researchers from the following five

countries should be invited:

German Democratic Republic, German Federal Republic, Great

Britain, USSR and Sweden. It was also decided that the con-

ference should contain two main sections:

I: Presentation of research by participating groups and

II: Seminars on some vital problems. The participants were

asked in advance to suggest topics for the seminars. This

report includes both the project presentations (section 1)

and the introductory papers of the five seminars (section 2).

Finally (section 3) a brief summary is given of the final

discussion and recommendations made by the conference.
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SECTION I

EDUCATIONAL RESEARCH ACTIVITIES IN FIVE EUROPEAN COUNTRIES

ON PROBLEMS RELATING TO VISUAL IMPAIRMENT
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RESEARCH ACTIVITIES AT THE RESEARCH CENTRE FOR THE EDUCATION

OF THE VISUALLY HANDICAPPED

School of Education,

University of Birmingham,

England

By M.J. Tobin

This Centre was set up in the University of Birmingham's School

of Education for an initial period of four years as from 1.1.70.

Its financial support comes form Government sources and from the

Royal National Institute for the Blind. In addition, other

charitable institutions and grant-giving bodies provide finance

to allow specific, short-term research projects to be under-

taken, staff consists at present of a director, a senior research

associate, two research associates, a research assistent, a

technician, and secretaries. In the description which follows,

an outline will be given of the work that is currently being

undertaken. All the projects fall within the broad scope of the

Centre's aims and terms of reference, but not all those aims

are being pursued at this time. In general these aims and terms

of reference are: - to carry out research into the educational

and psychological needs of visually handicapped children and

adults; to assist with the development of training courses;

to develop and test teaching aids of all kinds; to give assistan-

ce of an academic, technical nature to teachers and others who

may wish to carry out research within their own institutions

and schools; to disseminate knowledge about research.

One project, which the director of the Centre was already working

on when the Centre was opened, is concerned with (i) the con-

struction of programmed learning materials to enable newly-

blinded adults and children who were ink-print readers before

the onset of blindness to teach themselves braille, and (ii)

an examination of the teaching and organismic variables (such

as tactual ability, age, short-term memory, intelligence,

personality characteristics, sex and degree of residual vision)

that are associated with succ ess or failure in learning braille.

The experimental phase of this project is now complete and a

fuller account of the results will be communicated at the

conferehte.
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As a part of the Centre's practical assistance to teachers who

are trying to develop new teaching approaches, the Centre has

undertaken a survey of the spoken and written language of blind

schoolchildren, aged 5-8 years, so that a group of teachers who

are writing a new series of braille reading primers for young

children may be able to base their work upon an objectively

determined vocabulary. In this way, the cognitive load of the

learners will not be unduly increased by having to try to

read words that are not yet stable aomponentsin their vocabulary.

The word-lists were compiled from written and oral sources.

Teachers sent in examples of the written (braille) work of their

pupils and the investigator (M.J. Tobin) also visited the

schobls and tape-recorded conversations with pairs of blind

children. The written and oral materials were then analysed

and word lists prepared. In compiling the lists, account was

taken of the number of children using a word and also of the

number of times the word was used. The formula employed to

derive the rank order of the words was:

Word Popularity Index = 100 f

where n = number of children using the word,

s = number of children in the sample,

and f = number of times the word was used.

This work was essentially a 'practical'task since its object

was to produce lists of words known to be used by blind children.

However, the lists may be of interest outside the immediate

purpose for which they were prepared since relatively little

research has been done on the development and acquisition of

the blind child's vocabulary. Copies of the monograph in which

the lists appear will be brought to the conference for distri-

bution to those colleagues who may be interested.

Mr. S.O. Myers, Senior Research Associate, is at present

engaged on two projects. The first is an investigation into

the living and working conditions of the ex-pupils of Condover

Hall School. This school was founded in 1948 and takes in blind

children who have additional handicaps. The aims are:
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(i) to gain person_ 1 information on each expupil and

attempt to evaluate suitability of present placement ;

(ii) to feed back into the school information which may

confirm continuation of present aspects of the

education programme, or which may suggest modifications

of that programme or indicate the need for new

educational proj ects;

(iii) to examine the effectiveness of any aftercare

service and supervision;

(iv) to assemble information concerning the actual

facilities at present available for expupils and,

in particular, to examine the possibility of the

absorption of these young men and women into the

national provision for Physically Handicapped

Adults and Mentally Handicapped Adults.

His second project is essentially a 'development of materials'

scheme and its aim is to invent, adapt, and bring together

techniques and materials for teaching some of the elementary

principles of science to visually handicapped children. This

piece of work was only begun this summer but already a group

of teachers has been formed who are submitting ideas and

teaching schemes that they have found use'ul and workable in

their own schools. When an adequate collec'tion of materials

and schemes of work has been accumulated the Research Centre

will help the schools to evaluate their usefulness. A sub-

sidiary aim of the project is to make it possible for those

teachers who may themselves not be scientists to use simple

kits or 'instructional packages' in an imaginative and effective

way.

Mrs. N. Norris, Research Associate, is conducting an investiga

tion into the aims and methods of teaching English to the visu

ally handicapped. The aims of this survey are to describe current

philosophies and practice and to identify those aspects of the

blind child's language development that are in need of further

examination. The hope is that this survey will lead either to

detailed, long-term research on the basics of the acquisition

of vocabulary and syntactic competence and/or to the formulation

of 'development' of projects designed to provide any necessary

compensatory education that may be required by blind children.
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Another area in which the Centre has research interests is the

education of severely retarded and additionally handicapped

blind children, for example the rubella deaf/blind. Misr, R.

Hill, a psychologist, is working with the director on an

observational study of a group of these children who are

either permanently hospitalized or who attend a hospital-based

school on a daily or weekly basis. Among the studies currently

undertaken are:

(1) observation of the 'play' behaviour of these children;

(ii) observation of the ' conflict' patterns within the

play-room;

(iii) the observation of exploratory, vocal, and stereotyping

behaviour under a variety of experimentally manipulated

condit ions;

(iv) an evaluation of some simple conditioning techniques

in relation to the diminution of stereotyping (eye-

poking, rocking, etc. ) and to the development of longer

spans of attention and independent behaviour.

The Centre has also been examining the poscibility of increa-

sing the visual efficiency of' those blind children who have

some usable, residual vision. Using the materials developed

in the United States by Dr. Berraga, a small-scale, pilot

study was carried out this summer with five children in one

of our schools for the blind. The improvement after training

was of a satisfactory order, and further work is being planned

to see whether a scheme of lessons can be devised so that all

blind children with some residual vision might be given the

help and training they need to make them more effective users

of their residual sight.

The final project which we are working on is envisaged as a

long-term investigation into the cognitive growth of the visual-
ly handicapped child. Further details of the beginnings of

this service of investigations will be given in the paper on

cognitive growth which is to be given by M.J. Tobin at the

conference.
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In addition to these larger projects, the Centre gives assistan-
ce of various kinds of teachers of the blind. One area in
which it is beginning to make a contribution is in the design
of teaching aids - drawing-boards, adaptions of psychological
tests (form-boards, peg-boards, etc.), and pieces of apparatus
for use in training the multiply-handicapped blind.
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INFORMATION ON EDUCATIONAL RESEARCH ON VISUAL IMPAIRMENT IN

THE GERMAN DEMOCRATIC REPUBLIC

K.P. Becker

(Edited and translated by B. Lindqvist)

I. General background

In the German Democratic Republic (GDR) the schools for the

blind and the partially sighted from an integrated part of

the socialistic educational system. Blindness and partial

sight are historical categories, which relate in a dialectic

way to the conditions of society. There is no purely biolo-

gical or mechanical definition which forms a generally valid

borderline between blindness and partial sigth. At present

the following definitions are valirl. in our country:

a) In schools for the partially sighted pupils are taught, whos

vicual impairments prevent thely optimal education in normal

schools.

b) In schools for the blind we teach children who, because

sdvere visual impairment, cant read or write normal print

(even with special aids) and whos education can not be satis-

factorily given elsewhere.

This applies for children, who have at the most a visual

acuity of 113. On the basis of medical and psychological

investigations, which consider the whole personality and

the effect of visual impairment in the individual case it

will be decided, if the child is to be educated in a normal

school, a school for the partially sighted or a school for

the blind. As a role all children with a visual acuity of

1/7-1/25 go to a school for the partially sighted.

II. State and development of educational research

2.1. Formation of theory

Within the basic research on theories on special education

and rehabilitation there are reciprocal relation-S between

general research on rehabilitation and special investigations

on visual impairments. On one hand knowledge from the field

or rehabilitations is deductively transferred to the educa-

tion of the blind and partially sighted and on the other hand
4
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the special characteristics of the personal development of

visually impaired individuals contribute in an inductive way

to theoretical conceptualication in the general field. In this

way general characteristics in connection with handicaps -

disturbance of m bility, language, sensory and cognitive develop-

ment and social behaviour - are studied as to their presence

and effect in visually 5.mpaired individuals. Special methods

for training, compensating and activating the visually handi-

capped are investigated as to the possibilities of their

application in the general fiell of rehabilitation.

2.2.Infr.nt training and care

As we know tf -it the first years of life are of great importance

for the development of personality, we pay special attention to

problems relating to infant 'raining and care. Effects of

blindness and partial sight on the development on the elemen-

tary obilities and skills are investigated (diagnosis), possi-

bilities of compensating the defect are tested (methodology)

and conclusions for the early education of preschool children

are formulated (parents counselling)

2.3. Preschool education

Kindergartens form an importont part of the so,.ialistic educa-

tional system. They off= an optimal p'ysical and mental deve-

lopment of the child and prepal'e the child for school.

In the field of preschool research on visual impairment the

aims of the general preschool education are specified for the

education of blind and partially sighted children and special

educational methods are tested. Special attention is paid

to the development of technical aids, didactic games, embossed

picture-books and special aids for sensory training. Objec-

tives, contents and methods for the school preparation of

preschool children (in 11, form of day visits to schools for

the blind and partially sighted) are studied.

2.4. Education and habilitation of blind and partially sighted

children

Investigations of the tactual perception among the blind and

on training methods in connection with tactual perception form

the basis for research on further utilization of embossing

techniques and for the de-:elopment of typhlographics. This
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research in based on theories of learning and perception.

Special aids are developed by means of vacuum forming techni-

que and educational and noneducational methods for the use of

these aids are studied.

The present definition of blindness means that a large propor-

tion of blind children have some useful residual vision, which

in terms of visual acuity means from 1/25 - 1/200. Hypothesi-

sing that this residual vision can be utilized for the acuisi-

tion of knowledge, we investigate the possibilities of utilizing

visual information in low vision children. The influence on

visual perception by illumination and colour intensity in

the environment is the basis for the formation of training

methods and development of teaching and learning aids. The

objective is to create a tactile-optical or an optical-tactile

preception to improve visual behaviour supported by tactual

information.

The visual perception of the partially sighted is disturbed in

various ways all according to cause, degree and effect of visual

impairment. This provokes the question, to what extant a dis-

turbed sensory organ can reproduce adequately the objective

reality. This question is of great importance to develop

educational processes for the partially sighted. The answer

to this question will make it possible to draw conclusions

in order to create an optimal development for partially

sighted children. The deficiencies and disturbances of the

sensory organ are investigated as a basis for rehabilitative

training.

2.5. Didactics and methodology in the education of the blind

and partially sighted

The aim of the education of the visual impairment corresponds

to that of the general education of system. The same syllabus

as in a normal school is applied. The didactive and methodolo-

gical investigations aim at utilizing the research findings in

the field of education and habilitation of the visually handi-

capped for the development of special education and methods

and aids in the teaching of the bljnd and partially sighted.
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Special attention is paid to the natural sciences, engineering

and sports. The editing and preparation of books for the blind

and partially sighted is investigated in the didactive-method6-

logical research. The basis for this is our knowledge of the

reading ability, the sensory activities and the tactile and

optical achievements of the visually handicapped.

2.6. Vocational rehabilitation

Results of the scientific and technical revolution and the

development in the field of higher education have lead to new

forms of occupations among the youth in general. This has also

had an effect on the vocational training of the visually

handicapped and there has been a great increase in the number

of visually handicapped students in recent years. The research

on vocational training is partly orientated towards finding

new occopations and partly towards the problem of retaining a

job. From the experiences of occupations like typing, physio-

therapy, computer programming, industrial occupations and aca-

demical professions conclusions are drawn for vocational prepa-

ration, guidance and training.

III. Organization of research

The eduoational research on visual impairment is integrated in

the general research on rehabilitation and thereby forms a part

of the general educational research, which is lead by the aca-

demy of pedagogical sciences. The research activities are con-

ducted by researchers of the Section for rehabilitative Research

and Sciences of Communication of the Humboldt University of

Berlin.

In the result of the third socialistic reform of higher educa-

tion the principle of coordinating teaching and research is for-

mulated. Several tasks are solved in cooperation between resear-

chers and students. A very important contribution is also given

by the German Association of the Blind and Partially Sighted. The

central board of this organization has formed special committees

on education, technical aids and vocational training which play

an important part in the research activities. The Association of

the Blind and Partially Sighted is the head of institutions like

the Central Library for the Blind and the Workshop for Embossed

Material and Teaching Aids which both contribute essentially to

the achievements in the field of educational research. 17)
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UNIVERSITY OF EDUCLTION, RUHR

Faculty of Special Education and Rehabilitation Institute of
Research for the Blind and Partially Sighted
German Federal Republic
Scientific leader: Prof. Dr, J. Bo ldt
Research assistent: B.M. Exne
(Edited and tfan';lated b, L, Lindqvist)

OPTIMATION BY TECHNICAL FEANS OF THE CONDITIONS OF LEARNING FOR

THE BLIND AND PARTIALLY SIGHTED

Report on the state of resea:ch
At present a 2esearch pro ect is being carried out in order to
improve the learning situation of the blind and partially sight-
ed by creating new learning media. An optimation of learning
conditions ean be achic:ved. if the visually handicapped students
at their disposal have learning devices, learning programmes
and technical information media, by means of which auto-instruc-
tion and individualised education is possible. In the following
we will confine ourselves to report on the present state of'
research on the utalisation of technical aids.

1. Background
It is our opinion that the advantages of programmed learning
could be of special value in the education and rehabilitation
of the blind. To utilize the methods of programmed learning for
the blind a learning device nad to be developed, which could
store learning programmes and present them in suitable modes to
the blind. The technical development of such a device for the
blind - Braillphon 1 and 2 - will be described in the follow-
ing.

2. Technical description
An apparatus storing learning brograrnmes for the blind must
work audio-tactually. Recorded speech and braille must be
used. Accordingly the learning device, which we have given the
name of Braillophon 1, has been conceived in the following way:

Development phase 1 - Braille magnetic tape store
A learning device for the blind of this kind must alysolutely
contain a store of braille signs in a suitable information carrier.

2 j
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After some experimenting we have managed to store braille signs

on magnetic tape. The store can be used in connection with the

learning device to produce braille texts bub apart from that

it can be used separately as a reading device.

Development phase 2 Braillophon 1

The Braillophon 1 information carrier is an electronic control

magnetic tape device. The tape will be programmed through impuls

coding according to the structure of the programme. All branches

and every single frame will be planned with regard to the

total programme. An electronic control unit provides the correct

run of the programme. Th pupil only has to press the so called

"proceedn-key, by which he releases a frame. Speech, scenes,

music etc. can be conveyed to him auditively through ear-

phones. Written information and tasks will be produced on an

electronic braille-writer. In addition to this other informa-

tion like graphs, maps, books etc. may be offered according

to the programme plan. After having worked through a frame many

pupil reactions are possible. The pupil will either press the

Hproceedn-key or one of the four alternative keys. He thereby

gives the impuls for the next step of the programme.

Braillophon 1 has, as pointed out above, two outputs - an

auditive and a tactile..one - but only one input possibility.

Through the development of Braillephon 2 the input possibilities

have been extended.

Development phase 3 - Braillophon 2

In the Braillophon 2 we have included an electronic comparing

device for braille. It makes a direct electronic comparison

with braille script possible. All correct solutions have been

registered in advance in the programme. When the pupil gives

a correct answer on a braille keyboard connected to the

Braillophon 2 the correctness is confirmed by the electronic

comparing device. Over the electronic control unit the con-

tinuation of the programme follows. When the given answer is

wrong the error is registred electronicly and the point of the

programrne will be found which has been foreseen when this kind

of error is made. The pupil is then confronted with a frame of

an additional Programme. He receives additional information

and sometimes also additional tasks, until he finally will be

directed back to the main programme.
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Technically seen it is possible to make direct comparison of

the braille script either letter by letter or word by word.

What is preferable from an educations.] point of view will be

demonstrated in the evaluation of the prototypes which will

start in the middle of 1971.

Development phase 4 - Braillex

The fourth development phase has the purpose of constructing an

information storing device for the blind called the Braillex.

It works along the same principles as the comparing device of

the Braillophon 2. The output follows auditively or tactually,

when a word has been given over a braille key-board. As infor-

mation carrier a magnetic tape is use. The Braillex works as

an electronic dictionary. The contents of an encyclopedia, a

dictionary or a telephone directory can be electronicly stored.

If the student wants to "look up" a specific word he writes

it down on the braille key-board and after a relatively short

time he receives the desired information auditively and/or

tactually. The Braillex will doubtlessly save much time for

the blind student when he wants certain information.

3. Educational problems

Finally we want to comment on the educational problems that will

turn up in connection with the introduction of the Braillophon

2 in the schools for the blind. In our department in Dortmund

model programmes are developed at present, which can be stored

in the Braillophon 2. Existing book programmes are tested to

find out if they can be adapted to the Braillophon 2 and

completely new programmes are developed. We are at present

working on a short programme which is an introduction to

programmed learning for teachers. This programme, which I have

developed myself will be introduced as our first test programme

in the middle of 1971. We have also finished a programme to be

used in the teaching of English, the aim of which is to test and

practise certain parts of the course. We are also working on a

programme to be used in music. The model programmes will be made

in a liniar form within our pilot studies. The testing of these

programmes will of course suggest certain changes. We will

retest and revice the programmes and then finish them and trans-

fer them to a programme library which we have plans to create.

Such a library will improve our possibilities to give indivi-

dual teaching to pupils with learning problems. By creating
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the Braillophon, the Brail lex and a programme and information
library we hope to facilitate the access to knowledge for the
blind and thereby to improve the possibilities of integrating
the blind in our modern society.

,
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RESEARCH INSTITUTE OF DEFECTOLOGY

ACADEMY OF PEDAGOGICAL SCIENCES OF THE USSR

By M.I. Zemtsova

THE PRINCIPAL TRENDS OF SCIENTIFIC RESEARCH IN THE FIELD OF

INVESTIGATION, TEACHING AND EDUCATION OF VISUALLY HANDICAPPED

CHILDREN

As visually handicapped children we would regard:

a) Totally blind children as well as those who preserve light-

perception using the tactile-hearing means of perception of

educational material;

b) Partially sighted children with the residual vision up to

0,04 on the best eye with the correction by means of glasses

using the tactile-hearing and visual means of perception;

c) 'Low-vision' children with visual acuity within the limits

of 0,2-0,3-0,4 with the correction by means of glasses on the

best eye using the visual and hearing means of perception of

educational material.

In the USSR special schools for visually handicapped children

constitute a part of the system of public education and the

care of them is taken by the State. In these schools tuition

and boarding is free of charge. Teaching and education of

visually handicapped children is based upon the general prin-

ciples of public education development in the country put for-

ward by V.I. Lenin.

During the years of the Soviet power in the USSR there was formed

a genuine democratic system of education providing all visually

handicapped children irrespective of their social position,

nationality, race or religion, with the possibility of acquiring

secondary or higher education, of mastering this or that

speciality, and after accomplishing their education of getting

a job which will siut their interests and skills.

Teaching and education of visually handicapped children is

founded on a scientific basis. Variability of scientific research

carried on at scientific institutions and teacher training
:a
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institutes of our country, allows to solve in a complex way

the problems connected with teaching, education, restoration

of functions, medical and socially-industrial rehabilitation

of visually handicapped people. This is done with the use of

recent scientific achievements in the field of medicine,

pathophysiology, technology, etc.

In our report we shall dwell on the research which is carried

on in the Institute of Defectology of the Academy of Pedagogical

sciences of the USSR,

Various departments and laboratories of the Institute of

Defectology and scientific institutions and teacher training

institutes cooperating with it are carrying on inverstigation

of problems dealing with children's blindness and weak eyesight.

According to the demands of life the following principal trends

of their activities could be distinguished:

a) Working out of genuine scientific fundamentals of develop-

ment, teaching and education of visually handicapped child-

ren including studying of clinical forms, etiology of visual

defects, physiological. mechanisms, structure of primary and

secondary disturbed f.unctions, of ways and means of compensa-

tion and correction of disturbed and underdeveloped functions

of children with visual insufficiency. Study of blind and

partially sighted children with the diseases of the central

nervous system accompanying blindness and weak eyesight.

b) Study of peculiarities of cognitive activity and phyahic

development of visually handicapped children, of the char-

acter of secondary deviations of psychic development, of

ways and means of preventing various forms of abnormal de-

velopment when there exist visual and sensor defects. De-

velopment and usage of residual vision in the process of

teaching of partially sighted 2,hildren.

c) Peculiarity of physical development of visually handicapped

children at different age levels. Formation of kinaesthetic

functions, of ways and means of preventing and overcoming

insufficiency in physical development and formation of

kinaesthetic sphere. The role of therapeutic and prohylactic

physical training, rhytmics, gymnastics and,special lessons
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on special orientation undertaken for correction of the de-

fects of physical development. Indications and contra-indica-

tions as regards physical exercises for children with various

clinical forms of visual defects. Ways and means of improve-

ment of the blind with the help of sports.

d) Pedagogical research on improvement of the contents, methods

and organil,ation of education at special schools for the blind

and partially sighted. Working out of ways of further develop-

ment of educational system, of the structure and types of

special schools in view of planning of this system and

further differentiation of teaching pupils. Ways and means

of increasing the level of education in connection with the

growing amount of information in conditions of technical

and cultural progress. Edilcation and the all-round development

of pupils. Problems poly-technical, industrial and voca-

tional training of pupils at schools for the blind and

partially sighted.

e) Technical devices of teaching, educating, compensation and

correction of the disturbed and underdeveloped functions of

vision.

f) Hygienic basis of teaching visually handicapped children.

Working out of pedagogical and hygienic requirements to

designing of school buildings for teaching the blind and

partially sighted as well as to constructing of special

equipment for partially sighted children (desks, tables,

chairs); hygienic substantiation for general and individual

norms of artificial lighting. Requirements to graphic design

of textbooks, didactic material, note-books, etc. Study of

fatiguability and working abilities of visually handicapped

children of school age, determination of school assignment

norms and those of regime of educational activities at

p,pecial schools. Recreation, protection and development of

defective vision in the process of teaclAng.

Let us dwell on several sci.entific problems which form a part

of the above-mentioned trends of research.
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1. Mechanisms, ways and conditions of compensation of disturbed

functions in case of blindness and low-vision. On the basis

of a long-term pathophysiological research of clinical forms,

etiology, pathogenesis of visual disturbances there was

discovered the structure of visual defect, shown the typology

of abnormal development of blind and partially sighted child-

ren and made clear certain genetic factors which cause the

emergence of individual forms of visual pathology. (Research

undertaken by Kaplan. A.I., Pevzner M.S. and Eidinova M.B.).

Study of the brain electrical activity on a large number of

blind and partially sighted school pupils gave a possibility

of reveal the peculiarities of neuro-dynamic processes in

case of the total blindness and different degrees of visual

defects. There was shown a direct dependence between the

degree of alpha-rythme expressiveness and preservation of

the central vision acuity and discovered the physiological

mechanisms of compensating reorganisation of nervous

processes when the vision is lost. It was discovered that

when a person is blind the focus of the brain electrical

activity is transferred from the cervical sphere to the

central cortix zone.

The experiments carried out on animals showed the change in

correlation of cortex and sial-norLux functional activity in

case of the loss of eyesight. The obtained data on investi-

gation of the brain electrical activity would allow to sub-

stantiate the principal trends of the active interference in-

to the process of compensating development when dealing

with blindness and deep visual disturbances (Inverstigations

undertaken by L.A. Novkova and N.N. Zislina).

The psychological and pedagogical investigation of ways and

conditions of the compensation of disturbed vision in the

process of teaching was carried out for many years. This

allowed to reveal large potential possibilities of psychic

and physical development of blind and partially sighted

children, to show the natural correlation of teaching pro-

cesses and compensating developments on different age

levels at various degrees and clinical forms of visual

disorders. The obtained data on psychological and pedagogical
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investigation of children and of compensating conditions

in case of a different structure of the defect allowed to

give grounds for ways and forms of differenciated teaching

of visually handicapped children and of correcting work to

prevent secondary deviations in the development (Investiga-

tions of M.I. Zemtsova, Yu.A. Kulagin, L.F. Kassatkin, N.S.

Kostuchek, N.B. Lurje, I.S. MorL;oulis, N.G. Morozova,

B.A. Sermeev, L.I. Solntse etc.)

2. Study of peculiarities of the cognitive activity of visually

handicapped children.

Peculiarity of the processes of perception in case of blind-

ness and deeply disturbed vision (slowliness and many-staged

forming of images in fragments) was revealed by means of com-

parable and experimental psychological investigation of psychic

processes of blind, parially and normally sighted children.

Such psychic phenomena as observation, memory images, figura-

tive thinking arbitrary attention, logical memory special

orientation are disturbed if a child is blind or partially

sighted. Certain disproportions in the development of the

verbal-logical systems of communications on the one hand,

and visually - sensory elements on the other, are observed

when the vision is lost or deeply disturbed. It is noticed

that impoverishment of sensor experience causes certain

changes in a concrete word meaning in pupils' speech and

sometimes it results in a formal acquisition of knowledge.

Abnormalities.in the development of higher psychic functions

of primary school children are of secondary and temporary

character. Evident deviations in psychic development af the

children could be overcome under conditions of special educa-

tion. A great number of psychological and pedagogical inves-

tigations have shown that disturbances of visual functions

do not hinder the development of comprehensive thinking and

the logical aspect of the speech of blind, partially sighted

and "low-vision" children. This is true if visual disorders

are not accompanied by attending diseases of the central

nervous system, (Research carried out by M.I. Zemtsova, N.S.

Kostuchok, V.A. Lonina, Z.P. Mikhailukova, I.S. Morgulis

L.I. Solntseva, N.S. Tsaric, etc.)
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Studying of cognitive activity peculiarities made it possible

to work out on a scientific basis a system of visual aids,

special devices, to improve methods of teaching and recommend

forms of differentiated teaching of visually handicapped

children. Numeroub problems connected with cognitive activity

of visually handicapped children are being worked out in a

differentiated aspect under the guidance of A.I. Zotov, the

Head of Typhlo-Pedagogical Department of the Leningrad

Teacher-training Institute after Hertsen (Research by A.G

Litvak, V.A. Feoktistova etc.),

3. Dynamic and clinico-pedagogical study of the contingent of

pupils at the schools for the blind and partially sighted.

In conditions of the present development of the society

the contingent of pupils changes year after year under the

influence of social, economic, demographic factors. It is

also influenced by the achievements of medicine. This could

be proved by the study of dynamics of pupils contingent at

school for visually handicapped children carried out every

other 5 years (1958, 1963, 1968) by the Institute of

Defectology. The child blindness was found to be reducing

year after year. For instance, in the Russian Soviet Federa-

tive Socialist Republic in 1958 25 % of all pupils studying

at special schools were absolutely blind, in 1963 they made

only 12 % and in 1968 8 5 x? There is also observed a

noticeable decrease of the number of the blind children

with residual vision. Clinical forms and etiology of visual

disturbances undergo changing as well.

At schools for the blind, the principal clinical forms will

be cataract, atrophy of the visual nerve, microphtalm. As

against the gradual decrease of the acquired forms of blind-

ness and weak eyesight there is observed a relative increase

of inborn forms. There is a slight increase in the number of

blind and partially sighted children with attending disturb-

ances of the central nervous system.

x) The similar data of the decrease of the children's blind-

ness were obtained in all other Republics of the Soviet Union.
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The obtained data allows to give reasons for the development

of the differentiated network of schools, to work out meas-

ures on treatment, prophylactics and rehabilitation as well

as to make projects of the further development of the educa-

tional system, of the types and structure of schools.

4 The Development of the System of Education and Improvement

of the contents of education.

In connection with the development of science, culture and

technology, and the improvement of the system of public ed-

ucation as a whole at the present time in our country on the

basis of scientific research the contents of education at

schools for the visually handicapped was greatly improved.

And at those schools the polytechnical and vocational

training were radically reconstructed. This result in

introduction of teaching such subjects as electrotechnics,

elements of machinery, fundamentals of production, special

graphics. Newly-introduced industrial types of labour lessons

changed primitive types of aprenticeship. To give pupils the

amount of conscious and deep knowledge in compliance with

the curriculum for regular schools and for them to cover

the material by the due tempo, an extra year was added to the

term of studying at special schools for blind and partially

sighted children. This was done at the expense of organizing

preparatory classes. The number of laboratory lessons and

other types of independent practical work was also increased.

In view of health protection of the children the amount of

school assignment was reduced, the regime of studies was

changed and the teaching hour at the preparatory classes

was cut down. To promote the individual teaching assistance

to children, the number of pupils in a class was made not

more than ten, and in case of children whose visual defects

are accompanied by mental and speech disturbances, this

number becomes 5-7 pupils in a class. Fulfilling the task

of the Ministry of Education of the USSR the Institute of.

Defectology assisted by the teachers of basic schools has

worked out a new structure of special schools, new teaching

plans and curricula; new text-books are now under prepara-

tion. All this is done in accordance with demands to public

education. A new enrolment instruction for special schools

-4 I
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for visually handicapped was drafted. New teaching aids on

industrial and vocational training, on teaching fine arts

and other subjects to the blind were developed fmr special

schools.

5. Technical aids for teaching visually handicapped children.

The improvement of the educational level of blind and par-

tially blind children, quick tempo of covering the learning

material put forward the problem of developing technical

devices for acquiring and digestion of information in an

economical way. Technical aids are used with due regards for

the peculiarities of cognitive activity and processes of

compensation of the disturbed functions. Special electronic

recording devices, hearing and vibrational, are being cre-

ated. This is the basic principle for the construction of

various aids of indirect signalization for laboratory and

practical work on physics, chemistry, geography, biology

and other subjects. This enables the blind to acquire

knowledge and skills in accordance with the full regular

school curriculum and to obtain higher education on .various

specialitites. Models of reading apparatus with polyphonic

and tactil signalization were constructed. Audio-visual aids

are widely used in school for partially sighted children. In

teaching deaf-and-dumb children an important role is given

to technical aids for receiving information. This gave to

some of the children an opportunity to gain secondary educa-

tion and to enter higher educational establishments.

The problems of programmed teaching are being successfully

settled inorder to raise the effectiveness of education.

Such optical aids of vision correction as different types

of table and put-on magnifying glasses help to partially

sighted children to increase in 1.5 - 2 times the speed of

process of reading texts in ordinary manuals. The use of

such sets contributes to the promotion of the effectiveness

of teaching and acquiring valuable visual information.

6. Protection and hygiene of under-developed vision with the

pupils of special schools.
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6. Complex clinical, physiological and hygienic study of the

influence of different levels of lighting on changing of

partially sighted children visual functions served as a

basis for working out new norms of artificial lighting in

school buildings. These norms found their way to all schools

for visually handicapped children. Special furniture, in

particular school desks, was designed to further the in-

crease of working ability and decrease of fatiguability of

pupils. To be ready to take up a new teaching plan and

curricula much work has been done in studying the eff ciency

of partially sighted children in primary schools and recom-

mendations on regulations of learning material and improve-

ment of pupils' school regime were given. Optimum size of

print for text-books to be used in schools for "low vision"

children were designed. To teach visual reading to partially

sighted children search investigations on constructing flat

type were carried out.

1. "Children with Deep Visual Disturbances". Edited by Zemtsova,

M.I., Kaplan, A.I., Pevzner, M.S., Moscow, "Prosveshchenie",

1967.

2. "Partially Sighted Children". Articles. Edited by Kulagin,

Yu.A., Morozova, N.G., Aidinoval M.B., Moscow, "Prosvesh-

chenie", 1967.

3. Kulagin, Yu.A. "Perception of Visual Aids by the Pupils at

schools for the Blind". Moscow, "Pedagogika", 1969.

4. Kostuchek, N.S. "Development of Pupils Speech Lt Schools

for the Blind". (Forms I-V). Moscow, "Prosveshchenie",

1967.

5. Zemtosova, M.I. "Ways of Blindness Compensation in the

Process of Cognitiv and Labour Activites", Moscow, "Prosve-

shchenie", 1956

6. Mouratov, P.S. "Technical Devices for Teaching Blind and

Partially Sighted School Children". Moscow, "Prosveshchenie",

1968

7. "Vocational Training at Schools for the Blind and Partially

Sighted". Edited by Zemtsova, M.I. Moscow, "Prosveshchenie"

1969

8. Lurje, N. B. "Peculiarities of Teaching Partially Sighted

School Children". Metodical Letter. Moscow, "Prosvesh-

chenie", 1968
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9. "Peculiarities of Perception of the Blind and Compensation

of the Lost Vision by Means of Typhlo-Technics. Works of the

Research Institute of Defectology". Chief Editors Zemtosova,

M.I., Sokolanskij, I.A. Moscow, "Izvestia" of the Academy

of Pedagogical Sciences of the USSR., Issue 90, 1957

10. Ermacov, V.P. "Vocational Training at Schools for the

Blind". Moscow, "Pedagogica", 1970

11. Pesin, I.B. "Teaching Electro-Technics at Nine-Year School

for the Blind." Moscow, "Prosveshchenie", 1964
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THE DEPARTMENT OF EDUCATION, UPPSALA SCHOOL OF EDUCATION

Sweden

Scientific leader: Professor K-G. Ahlström

Investigation leaders: Fil.mag. Bengt Lindqvist, fil.kand.

Nils Trowald

EDUCATIONAL RESEARCH ON LEARNING PROBLEMS FOR THE VISUALLY

HANDICAPPED

The educational system for the visually handicapped in Sweden

consists of a special school for the primary education of the

congenitally blind and a system of individual integration of

all students at higher levels. A total number of about 500

pupils and students are at present served within this system.

One of the specific traits in the learning situation of the

visually handicapped is the use of special information media

as a substitute for inkprint material. An effective use of

these media is a necessary but not sufficient condition for

success in the education of the visually handicapped and is

of special importance for the individually integrated student.

In order to analyse the learning situation of the visually handi-

capped, with special emphasis on problems in connection with

special media, the Department of Educational Research at the

School of Education in Uppsala in 1969 started a research

which runs on a 5 year schedule and isEponsored by The National

Board of Education.

Aim of project

The aim of the project is to record the difficulties experienced

by persons with visual impairment with regard to studying, and

to attempt to improve methods of acquiring knowledge.

Structure of the investigation

The work of the project can be divided into three main spheres:

1. Study of the problems, a more detailed recording of the

connection between study problems and background variables,

as well as a presentation of relevant issues for detailed

analysis.
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2. Execution of a series of subordinate investigations in

connection with iteml above, as well as a small number of

major and more detailed investigations.

3. Implementations of the results,

Methods

The work is mainly arranged in accordance with three principles:

1. With the aid of bibliographical complations and analyses of

previous research in this field, both in Sweden and abroad,

to place the problems in a broader context and thereby arrive

at the most relevant formulation of the issues.

2. With the aid of comprehensive questionnaires and interviewing

procedures, to obtain a clearer picture of the study problems

of persons with visual impairment.

3. With the aid of various experimental techniques, to work out

as efficient study methods as possible for every category

in connection with the special media. Braille and talking

books have been subjected to a more detailed study from the

point of view of the psychology of learning.

Field of work

Three major investigations are planned to take place within the

framework of 'he project:

1. Study of braille as a medium for learning.

This will include plans to develop a new method for analysing

the reading process in connection with braille and to study

how sensitivity of the fingers, training effects, etc.,

affect the rate of reading. It is intended that the rela-

tions between rate of reading, comprehension, capacity and

retention on the one hand, and on the other hand uncontracted

braille and braille abbreviated in various ways, will be

studied. There are also intentions t develop new materials

to be used in the teaching of braille among school-beginners.

2. Auditive recorded information will be analysed from the

point of view of retention and compared to visual reading.

Various forms of pre-additing of material and of note-taking

techniques will be tested and evaluated. The importance of

certain background variables will also be analysed. At the

October conference a paper will be given on the present

state of these investigations.
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3. Means of conveying graphical information.

There are two main ways of communicating non-visual graphical

information:

a) Verbal discriptions of diagrams and graphs are given in

talking books

b) Tactile graphical material are produced within braille

books and as a additional material to both braille and

talking books.

The possibilities and limitations of these methods are

being analysed within the project. A paper will be given

at the October conference on the present state of these

investigations.

4. Mental adjustment.

As it is a known fact that the students' mental state affects

study efficiency, the intention is to determine, with the

aid of certain background variables, how various categories

of persons with defective vision function mentally in study

situations and how they succeeded in adjustment to their

handicap.

Some inv@stigations - finished and in progress

1. Bibliographical collection.

On behalf of the project a part-time librarian has been em-

ployed, whose work consisted of compiling a bibliography of

relevant literature, mainly based on the following four

sources:

a) AFB research index

b) Review of educational research

c) Psychological abstracts

d) Listening bibliography

The report which has now been issued is arranged in three main

sections: one dealing with auditive information, one dealing

with tactile, and a third with general problems. The bibliog-

raphy includes about 400 items.

2. Questionnaire to teachers concerning individually integrated

pupils.

Questionnaires adressed to teachers to record how the inte-

gration of pupils with severe defects of vision is proceeding

in the comprehensive school. All teachers in grades 8 and 9

of the subjects English, Chemistry and Social science in



36.

Sweden, who have a pupil with visual impairment in their

classes have been sent a questionnaire mainly concerned

with the following aspects:

a) Information for ithe teacher of the pupil with visual

impairment.

b) Visit/s by the itinerant teacher.

c) Availability of teaching material.

d) Existing braille and talking book literature.

e) The so-call-d "Test Paper Service" of the Aids Centre.

f) The organisation of lessons.

g) The adjustment of the pupil.

h) Daily routine with a pupil suffering from visual impairment.

To sum up, it may be said that first-hand information has come

to the knowledge of the teachers to a very varied extent.

Visits by i'A.nerats teachers have generally been appreciated

but have come too late. Similarly instructional materials of

various kinds have arrived too late during the term, some-

times not until 6 weeks after the start of the term. The

"Test Paper Service' has been utilized to a relatively small

extent but appreciated in those -ases when teachers have used

it. The teachers consider that the extra work involved on

behalf of a pupil with visual impairment has been less than

was original1y expected, and that while the pupils have

adjusted well to the school situation they tend to be too

passive during lessons, and most of them do not trouble to

take any kind of notes.

The questionnaire was distributed to 57 teachers, 51 of whom

responded.

3. Study of the relationship between auditive and visual

information.

This report, which is connected with our analysis of the

talking book a medium of instructions, is a comparition

of information presented auditively and visually and of

retention shown by subjects with normal sight and blind

subjects. In a fi-t investigation we have compared blind

pupils and pupils with normal sight (90 pupils from grades

5-9). We have tested their immediate retention of auditive

information. The results show no difference between pupils

with normal sight and blind pupils in grade 5 (about 11

years of age), but the blind pupils achieve better results

in the higher grades.

td'b
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In a second investigation we have tried to find out whether

there is any differences in the retention shown by pupils

with normal sight when a material is presented auditively

and when it is presented visually. We have further attempted

to find out if there is any difference between pupils with

normal sight and blind pupils when a material is presented

auditively. The material used in this second investigation

was of a different type.

When the retention of pupils with normal sight was tested,

we found differences between auditive and visual presenta-

tion, in the favour of visual presentation. This difference

disappeared after a week. No significant difference was

found in the retention of material presented auditively to

pupils with normal sight and blind pupils. We noted that

tiredness affected the results of subjects with normal sight

on the first occasion that retention was tested. This

exhaustion effect disappeard after a week. No such effect

was noted for the blind.

School marks were used as a background variable. There was

positive correlation between marks and results in the test

for both pupils with normal sight and blind pupils.

4. Speed of talking books and comprehension capacity.

. This investigation was intended to determine whether an in-

crease in the speed of talking books reduces comprehension

capacity and retention. Various experimental groups listened

to a talking book with various rates of reading. The texts

were also of two types, one being literary and the other

factual in character. The investigation revealed that no

deterioration could be observed up to an acceleration of

20 % over the normal speed.

5. Mental adjustment of persons with defective vision at adjust-

ment courses.

The investigation was intended to study the effects of the

adjustment courses on the mental state of persons with

defective vision. All pupils admitted to the adjustment

courses in Sweden were tested by means of Adjustment Test

CMPS, and the intention is to carry out a follow-up study

after 6 months in order to determine the effects of the

courses. The test will be supplemented by personal interviews

:47
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and the results related to education, duration and degree of

defective vision as well as certain other background factors.

6. Graphic information conveyed by verbal description.

The possibilities of being able to transfer information

about graphs by the use of verbal description were investi-

gated as part of an analysis of the talldng book. The problem

was seen against an information theoretical background. By

considering man as a channel for information processing with

a limited capacity for receiving and processing information,

the independent and dependent variables could be operationa-

lised within the same conceptual system. The experiment was

based on the hypotheses that detailed verbal descriptions

(of high complexity) would lead to less understanding than

less-detailed verbal descriptions (of :Icy] complexity), that

understanding of the description of the graph would be less

the more complex the graph described, and that this effect

would be stronger for a detailed than for a less-detailed

verbal description of a graph.

To measure the dependent variable "understanding the

description of a graph", a logarithmic measure (amount of

information in bits) was used, which measures the distribu-

tion of the responses over the five alternative responses,

given for each description. The alternative responses consist-

e.cl of a correct reproduction fo the figure that was described

and four distractors. The result of the experiment was that

rough verbal descriptions ga--e significantly better under-

standing than detailed descriptions. More complex graphs

showed a weak but not significant tendency to be less under-

stood.

Contrary to expectations, this relation was not affected by

the amount of detail in the verbal description. The theoreti-

cal consequences of this result are discussed, as are other

problems met with in the design of the talking book within

the conceptual framework of the information theory.

7. Questionnaire to individuelly integrated students.

An investigation conducted by questionnaire concerning the

subjective conception of those with visual impairment with

regard to difficulties in studying and the pupils' degree of

activity in adult education for persons suffering from visual
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impairment has been carried out. A report has not yet been
issued.

8. The effect of tactile surface structures.

In collaboration with the Department of Psychology, two in-

vestigations have been carried out to study various surface

structures used in embossed mapp production. Final reports

have not yet been issued.

fr

I
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SECTION II

FIVE INTRODUCTORY PAPERS ON VITAL EDUCATIONAL PROBLEMS FOR

THE VISUALLY HANDICAPPED



RESEARCH CENTRE FOR THE EDUCATION OF THE VISUALLY HANDICAPPED

(The University of Birrnincr,ham)
M.J. Tobin
CONSERVATION OF SUBSTANCE IN THE 3LIND AND PARTIALLY SIGHTED

Summary

The effect of visual irilpai:onv?nt i discussed in previous
investigations examining a variet:7 perceptual and cognitive
skills. One of the reasons for the British practice of providing
segregated facilities for the blind and partially sighted rests
upon the belief that compensatory education is necessary and,
furthermore, can only be effected within a 'specialist' system.
Much of the evidence adduced to justify the current practice is
based upon the performance of visually handicapped children on
conventional tests of intelligence and achic-ement and on a
variety of auditory and tactual tasks. It is suggested that
Piagetian-type problems :nay be of direct practical use to
teachers of the visually handicapped in terms of both diagnosis
and tH....ching. From a replication of conservation of substance
experiment with a group of 189 bl:ind and partially sighted
children, it is infe::Ted ';hat, the best of them perform
on a par with the sighted, the age range, in which conservation
is reached is much iriore exteadcA :in the ease of the visually
handicapped.

........

The segregation of visually handicapped children, which is
cbFiracteristic of ths, - :.1.1t not so much of the American
- system of education rests upon a number of suppositions. One

of these is that: as Wills (1965) puts it, the child "lacking
a major sense such as vision would understand his world later
and in a different way from a child with full sensory aquipment".
There are, of course, other reac?.ns for this segregation, such
as the assu7ption that it is more efficierit to house the specia-
list equipment and staff *ri one place. If the supposition that
Wills refers to is well-founded, then the later' undex'standing
of his world by the visually handicapped child may be brought
forward or accelerated by the special and systematic techniques
that can be deployed. in a segregated system. Some support for a
kind of developmental lag may be found scattered through the
rather sparse literature reporting research in this area.

4. 9



42.

Gomulicki ( 1 961), for example, in an investigation of the deve-

lopment of perception in the blind found five-year old blind

children to be significantly inferior over a wide range of

tactual and auditory perceptual skills as compared with a

group of sighted peers. By the age of ten, the blind had

largely caught up and Gomulicki inferred that the absence of

the integrative function of vision served to make "the task

of developing effective use of the other senses a particularly

difficult one". Similar findings are reported by Menaker (1966)
who compared blind and sighted subjects on tasks involving the

tactile-kinaesthetic sense. The improvement with age on a

sizeweight task was more rapid among the sighted. In a disser-

....tation not seen by the author, Hartlage (1 9 67) is reported to

have compared the performance of sighted children and children

blind from birth on concepts of a spatial and a non-spatial

nature. The blind were inferior to the sighted at all ages on

the spatial questions but were operating at a similar level

on the non-spatial items. In the U.S.S.11,,, Zemtsova and Solnt-

seva (Solntseva, 196 6) demonstrated that at the pre-school

period "there persists for a very prolonged time.... a marked

gener alizati on, and global, poorly differentiated r ecognit ion"

of ordinary household objects, the blind child tending to

label objects by their class rather than specifically. Diffi-

culty was also found in recognition of smallscale models of

familiar objects and the Russian investigators inferred that

this was due to the "complexity and difficulty of formation ..

of constant images, perceptions, and concepts".

Although some studies (e.g. Hunter, 195/I) have reported super-

iority for the blind on some tactual perception tasks involving

tactual recognition of geometric shapes and justments of

'straightness', the overall weight of what little evidence

there is would seem to suggest that severe visual handicap is

associated with greater difficulty or expenditure of time in

attaining comparability with the sighted in someperceptual

and cognitive skills. Further support for this interpretation

may be found in the investigations carried out by Tillman

(1967) and Zweibelson and Barg (1967). The former compared

110 blind and 110 sighted children in the WISC and summed 11D

his findings as .showing, for the blind, "a lack of integration

among educational experiences" with each bit of knowledge being

"isolated and. cast into a separate frame of reference". Verbal

4_ 3
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abilities were seen as focussing on a "basic vocabulary without
much elaboration", with the blind tending "to approach abstract
conceptualization problems from a concrete and functional level"
and therefore lagging behind their sighted peers. In their
smallscale investigation using the similarities and vocabulary
subtests of the WISC, Zweibelson and Barg also found signifi-
cant differences, with the blind children operating at a more
concrete, functional level of conceptualization.

In some of these studies, the investigators have drawn atten-
tion to the fact that the best of the blind children were
performing as well as the best among the sighted. The inference
is that visual handicap is not, per se, the cause of any
observed, overall retardation of development. In the ligth of
their examination of some 295 blind pre-school children in the
United States, Norris, Spaulding, and Brodie (1957) went so
far as to say that the "child who has had favourable opportu-
nities for learning nursery school program with sighted child-
ren". In the absence of any means of ensuring that these
"favourable opportunities" are available for all blind children,
the school is left with the twin tasks of identifying the under-
priviliged when they arrive and providing the appropriate com-
pensatory stimulation. For the teacher, Piaget s approach to
the investigation of cognitive development has the advantage
of being, at least potentially, both diagnostic and educative;
as Lovell and Ogilvie (1960) have put it, Piaget Ts "experiments
are in themselves learning situations". In the investigation
reported here, which is part of a series of replications with
visually impaired subjects of the classical Piagetian conserva-
tion experiments, the aim was to explore the problem of the
suggested developmental lag of the visually handicapped child
from a different standpoint and to evaluate Piagetian-type
tasks as simple diagnostic tools for use by teachers of the
visually handicapped. While the procedures detailed by Piaget
(e.g. Piaget and Inhelder, 1941, p. 7) were to be followed
in principle, some minor modifications similar to those used
by liDvell and Ogilvie and Elkind (1961) were adopted and are
described below.
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Method

Subj ects
One hundred and eighty-nine children registrered as blind or
partially-sighted participated in this part of the study. They
were drawn from two schools, one a residential school for the
blind and the other a day school for the partially-sighted.
Both were 'all-age' schools, with an age-range of 5-17 years.
At the primary school level, the children would represent the
full ability range but at the secondary level there would be a
curtailment of the I.Q. distribution as a result of operation
of grammar school selection procedures. As categorisation of
a child as visually handicapped depends upon an ophthalmolo-
gist's evaluation of measurable visual acuity and field of
vision, a 'blind' child may be one who is totally and unques-
tionably without vision, as in the case of bi-lateral retinob-
lastoma involving excision of both eyes; at the other end of
what is a continuum of visual defect, the child may be one who
has moderate acuity but a very restricted visual field. When
the partially-sighted are included, this continuum is extended
considerably. For the purposes of this study, the subjects were
assigned to one of three groups. Group I were those who could
count the investigator's fingers, the subjects being allowed
to move their position and distance to obtain the best optical
conditions. Group 2 consisted of those who had 'objectsperception'
or could see a moving hand at the position and distance most
convenient to them. Group 3 comprised the totally blind and
those with 'light perception' , i.e. those who could tell they
were facing a window in daylight conditions or could visually
recognise when the electric light was switched on and off.
No selection of subjects was made; all those in the age range
5.0 to 15.11 inclusive were tested.

Apparatus
Five balls of plastic ine were made . All were different in
colour, and all very clearly different in size except for two
which were made from similar quantitites of plastic ine. To
maintain a similar feel and consistency, the balls were immersed
in warm water between testing sessions.



Procedure

Each subject was tested individually, the interview being tape-

recorded, and each was asked to feel the five balls of plasti-

cine on the tray in front of him. It was made clear that two of

the balls had been made from the same amounts of plasticine,

and S's first task was to find these two balls. Once this had

been done, E removed the other three balls while S held the two

that were alike. He was then asked to give E one of the two

balls and was again questioned as to whether E had the same

amount of plastic ine as himself. If there was any doubt in his

mind, he was told he could do whatever he wished to make the

two balls alike. Four further questions were then asked:

1. Prediction. "If we roll my ball into a shape like a sausage

by pressing down on it, will there be as much

plasticine in my sausage as in your ball?"

(E arid S together then rolled his ball into a sausage.)

2. Judgment. "Is there as much plasticine in my ball as in

your sausage?"

3. Explanation. "Why do you say that? Can you give me a reason?"

14 Reversibility."What would happen if we rolled my sausage into

a ball? Would there be as much plasticine in

may ball as in yours?"

If a "Yes" had been given to questions 1 and 2, and a satisfac-

tory explanation given in response to question 3, the interview

was closed after question 14 If anything other than a set of

three correct responses was given, the procedure was repeated,

but the questions and deformations were in respect of the ball

held by S. If the same pattern of answers emerged, the inter-

view was closed. It the pattern changed, the procedure was

repeated for the last time, with Ets ball again being the

object to be deformed. Question 14, suitably changed, followed

in each case.

Scoring

Each S's last set of responses was used for deriving a conserva-

tion score. Two methods of classification were used. Method 1

involved using questions 1-3 inclusive, with each conservation

response being scored 1 and each non-conservation response being

scored 0; for each S, there was, therefore a maximum conservation

score of 3. In Method 2, S was classified as a conserver only

if all three responses were conrect; a less than perfect score

entailed classification as a non-conserver.
tj
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Results

Table 1 shows the number and percentage of conservation respon-
ses made at each age level by subjects in each category of visual
impairment. For comparison, the appropriate section of the
results obtained by Elkind with sighted subjects is included.
The precentage of conservation responses made by Elkind's 7
year olds was 70 %, a figure that steadily increased from then
on. In the present study, the 70 % level was not reached until
age 9.0 - 9.11.

7
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Table 2 shows the analysis based upon Method 2, with classifi-

cation as 'conserving' being dependent upon correct answers

being given to all three questions. This more stringent proce-

dure results in the 70 % level not being reached until age

10.0-10.11, but the small numbers of subjects at each age level

could easily account for such a change. No direct and clearly

valid comparison can be made with other studies but Beard's

(1963) investigation into conservation among sighted primary

school children gave precentages of conservers in five agegroups.

In the age-groups 4.10-15.9, 6.10-7.9, 7.10-8.9,
and 8.10 upwards, the percentages were 47 %, 63 %, 72 %, 70 %,
and 86 %, with the 70 % level being located, therefore, in the

6.10-7.9 group.

In the Lovell and Ogilvie study the criteria for classification

as non-conservers, transitional, and conserving are -not made

explicit and the age-groupings are rather different from

those used in the present study. However, by allowing one

conservation mark to each of their 'transitionals', and three

to each of their conservers, a set of precentages of conserva-

tion responses may be obtained for each of the four years of

junior school (7 to 11+) . They are: 69 %, 80 %, 88 %, and 95 %.
These may be compared with the percentages for the visually

handicapped aged 7.0 to 11.11 (the two years 10.0 to 11.11

being combined), as derived from Table 1, viz. 44 %, 59 %,

70 %, and 85 %. (Worth noting here is the close similarity

between the Lovell and Ogilvie findings, based on sighted

children in Great Britain, and the Elkind findings, based on

sighted children in the United States. In both cases, the

precentage of conservation responses at each level is higher

than the corresponding figure obtained with the visually

handicapped.)

Out of 58 non-conserving subjects who gave 'explanations' for

their judgments, 42 gave explanations of a perceptual nature,

centering on such features as length, height, fatness, thick-

ness, roundness, and weight (two only). Seven said the sausage

had most "Because we've rolled it out.";
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two gave this same reason in justification of their belief that

the ball had most. Other explanations included references to

colour (one only), strength, eating, and E's personality ("The

ball has most because you're nice!"). Among the 1 17 subjects

who were classified as conservers in Table 2, i.e. those who

gave three correct responses, the explanations may be categori-

sed as follows:

a) Plus/Minus (e.g. "None added or taken away."), 34 (29%)
b) Reversibility (e.g. "They were the same before."), 61 (52%)

c) Co-ordination of Relations (e.g. "The sausage is longer but

thinner."), 9 (8%)
d) Shape (e.g. "It has only been changed in shape."), 9 (8%)
e) Identical Action (e.g. "The ball would be the same if rolled

out."), 3 (3%)

f) Weight (e.g. "It would still weigh the same.") , 1 (1%)

The youngest subject offering an explanation in categories (c)

to (f) inclusive was aged 7 years 10 months.

In labelling category (b) as 'Reversibility', the practice

adopted by Lovell and Ogilvie has been adopted. Another aspect

of this problem was tackled by the use of Question 4 ("What

would happen if we rolled my sausage into a ball? Would there

be as much plasticine in Illy ball as in yours?"). All those con-

serving said that there would be the same amount of plasticine

in both balls. Among the non-conservers, 30 out of 58 (52%)

said. there would be the same amount in both balls, while 28

(48%) said there would not. Analysis of the tape-recordings of

the responses did not produce sufficient clarification on this

issue and it is not possible, therefore, to say with certainty

whether all the 52% were demonstrating reversibility as opposed

to making a correct 'guess'. Nevertheless som of these subjects

did justify their answer by referring to the initial equality

and this would seem to indicate that reversibility may be a

necessary but not a sufficient condition for attainment of con-

servation. The small numbers of subjects in some of the cells

made it impossible to evaluate differences among the categories

of degrees of residual vision.

5



Discussion

The increase in conservation responses with age 'L:ht has berm

demonstrated by Piaget and other investigators workinf;

sighted subjects in further confirmed in this invt:.)::

with the blind and partially sip:htcd. Th nc!zs.o.ri2y

comparisons with some of these other studio:- wr.:11:1(f. sea: to

suggest that while the best of the visua1l7 hand.icapried attain

conservation as early as six or seven years and are thorefore

equal to the best of the sighted, thePo iE a greater spre.f

among them, with a substantial number not conserving until

beyond the age of nine or ten. These firdinr,s ere in line with

those of Gomulicki on the slow development of psreeptual skills

among the blind. How far this developmental lag is attributable

to restrictions in the extent and quality of ne visually child's

learning experiences and interactions with his environment is

difficult to assess. It may be that visual impairment reduces

the number of those entirely fortuitous experiences in which

for the sighted child, the inadequacy of his existing 7chemata

is borne in upon him. A comparison of the home and other pre-

school backgrounds of, for example, conserving and non-comer-

ving blind six years olds would be one indirect way of testing

the hypothesis that differences are traceable to the nature

and complexity of the stimulation received. An alternative,

and more direct, method of investigating this hypothesis :lould

be through experimental comparison of different 17inds and

intensities of training, along the lines of those used by

Smedslund (e.g. 1961). The importance of the school in making

good these deficits (if these are, in fact,the cause of the

observed wide disparities in performance) would seem to need

little underlining. Whether or not the needs of the visually

handicapped child are best served within our present seg'roqated

system, provision for accurate diagnosis, ccmpen

satory teaching, must be made. In so far as Fiasetin.n co:Is:Tva-

tion tasks have both a diagnostic and a :Learnins con;!:Jnel., the_r

value to teachers of the visually handicapne0 :s cov:sidura'ule.

Although the present study was unable to show any differences

attributal-le to degree of v3.sion, the neer:: for further resear..

on this aspect of the problcm is clear. With tho possible 7xce.,:.-

tion of comparisons between the totaylly blind and .;no

sighted, further advances in our unrflersta e*7
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of visual handicap will depend on the development, by ophtal-

mologists and other specialists, of more refined measuring

procedures. At the moment, classification has to be on a some-

what coarse basis, with the groupings lumping together subjects

with widely differing levels of visual efficiency.

Piaget's use of the term 'reversibilitgl has been a source

of some difficulty and misunderstanding but if it has been

correctly interpreted in this study, then it would appear that,

as Lovell and Ogilvie found, the attainment of reversibility

is not of itself a sufficient condition for the attainment of

conservation of substance.
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RESEARCH CENTRE FOR THE EDUCATION OF THE VISUALLY HANDICAPPED

(The University of Birmingham)

M.J. Tobin

FACTORS UNDERLYING THE ABILITY TO LEARN BRAILLE IN FORMER

READERS OF INK-PRINT

Summary

This paper discusses some of the teaching and organismic variab-

les associated with success in learning braille by people who

were able to read ink-print before the onset of blindness.

The teaching variables were size of braille cell (two levels)

and grade of braille (uncontracted braille as opposed to a

contracted form). The organismic variables were personality

factors, tactual discrimination ability, age, sex, degree of

residual vision, and short-term memory capacity (digits). The

results showed a significant interaction between size of cell

and grade of braille, with the large cell, contracted treatment

leading to superior performance on a variety of braille post-

tests. Organismic variables of importance were intelligence,

tactual discrimination ability, sex, and the personality factors

of desurgency and self-sufficiency.

This paper is a selective summary of just one of a series of

studies that have now been completed and written up in a report

entitled "Programmed Instruction and Braille Learning. An

Experimental and Multivariate Investigation of Some Teaching

and Psychological Variables." Stencilled copies of the full

report are available on request to the Research Centre for

the Education of the Visually Handicapped, School of Education,

University of Birmingham.

The purpose of this inve3tigation was two-fold. In the first

place, it was intended that a self-instructional programme should

be devised to enable newly-blinded adolescents and adults to

learn braille in the absence of a regular teacher. Secondly,

it was hoped that, through the use of survey, correlational,

and experimental methods, some light might be thrown on the

relative value of differing teaching approaches and on the

importance of various 'organismic' variables, such as touch,

age, personality, sex, degree of regidual vision, and short-term
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memory, to the process of learning braille. The linking together

of these two aims was to be made by the use of the techniques of

programmed learning. The self-instruction materials comprised a

linear programme through which the learner progressed in a

series of steps consisting of instruction - activity - confirma-

tion. The investigation of the teaching methods and the learner

characteristics demanded that control be exercised over other

known external determinants of learning, the most importance of

which was considered to be the 'teacher variable'; the programme

would make it possible to use the same 'teacher', employing a

variety of methods and unaffected by fatigue, by differing rap-

port with different learners, and by a varying enthusiasm from

day to day and week to week.

The independent variables used in the experimental phase of the

study were identified by means of a questionnaire survey of

current methods of teaching braille to the newly-blinded. This

survey (which is not reported here) isolated two major sets of

independent variables. Firstly, there was a roughly equal

division of opinion as to the merits of starting with an

expended braille cell. Justification for this approach consisted

of arguments to the effect that the braillette board or giant

cell made it easier in the early stages for the learner to

discriminate one pattern from another. Opposition came from

those who believed that such discrimination involved a different

perceptual skill fromthat involved in identifying standard-size

cells and that the ptactice entailed a subsequent 'un-learning'.

Secondly, there was a difference of opinion and practice as to

whether to start with Grade 1 or to incoporate right from the

beginning some of the elements of Grade 2 (in this case, the

Simple Upper Wordsigns).

Subjects and Methods

44 adults, registered as blind and aged 20-80 years, drawn from

rehabilitation centres for blind and from persons resident in

their own homes took part in the experiment. The sample contained

31 men, 13 women.

A ten-lesson self-instruction programme was prepared, presenta-

tion being by means of tape-recorded instructions and brailled

booklets. Subjects were assigned to one of four treatment
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groups - uncontracted, small cell group; contracted, small cell;

uncontracted, large cell; contracted, large cell. Tests were

administered to obtain scores on pre-braille tactile discrimi-

nation ability, short-term memory capacity (digits), 16 persona-

lity traits, and subjects were also categorised as to age, sex,

and degree of residual vision; after completion of the learning,

braille tests were administered and scores also obtained on the

subjects' attitude to braille and their experience of learning

braille.

Discussion

The experimental part of the investigation revealed that a trend

discernible among the blindfolded, sighted subjects in Study 4

for higher performance by those using the large cell version

of the teaching programme was confirmed with the blind subjects.

However, the significant interaction between cell size and

grade of braille showed that large cell treatment was signifi-

cantly more beneficial only when combined with the contracted

braille. The higher means of the uncontracted, large-cell group,

while not significant, are, nevertheless, seen as suggestive,

taken together with the results of Study 4, of a possible real

overall superiority for the large-cell treatment. The need for

further experimentation seems clear, with attention being focus-

sed upon the nature and timing of the transfer from large to

small cell. The higher performance of the large-cell group may

be explicable in terms of task difficulty, the task having two

components - one perceptual and the other cognitive. If the

tactual and spatial elements of the large cell are well above

the subject's recognition thresholds, then the cognitive compo-

nent of the task, the actual verbal labelling of the stimuli,

can come into operation more quickly. In Hullian S-R terms the

closer temporal contiguity will increase the habit strength.

The more favourable attitudes to their experience of learning

braille of those who uncontracted braille and those who had

large cell ispossibly to be explained in terms of cognitive

load. This would be in part consistent with the explanation

already suggested for the more favourable attitudes also

expressed by the sighted subjects towards the uncontracted

braille (Study 4). The similarity in attitudes between the

blind and the sighted in relation to grade of braille may be
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seen as strong evidence for supposing this particular finding

to have some universal validity.

The personality variables on which high and low braillists

differed significantly were B (crystallized intelligence), F

(Surgency/desurgency), and Q2 (Self-sufficiency), the high

scoring braillists having higher scores on B and Q2 and a

lower score on F. In addition, they obtained significantly

higher scores on the pre-braille tactile discrimination test.

The difference on Factor B needs little comment, general mental

capacity being certain to be significantly related to any

activity in which learning is involved. Of interest outside

the immediate concern of the project are the differences on

F and Q2. In Study 4 these two factors were also found to be

important, but in the reverse direction. The more surgent,

group-dependent subjects are now doing less well. On common-

sense grounds the more self-sufficient person might be expected

to reach higher levels of achievement and certainly this is

the pattern found in most other investigations. However, it

is not so much that here success is correlated positively with

Q2+ as that poor performance is associated with Q2-. It is the

more highly group-dependent subject who is coping less well in

the self-instructional situation; the high scoring braillist

is, in fact, about average on this factor. The difference on

factor F is more marked, with both groups diverging more - and

in opposite directions - from the mean. The more surgent, enthu-

siastic, talkative, expressive subjects are obtaining lower

braille scores, while the more desurgent, introspective, serious

learners are performing better. This clear-cut difference bet-

ween the blind and sighted subjects may best be interpreted in

terms of the Furneaux (1957) and Lynn (1959) findings discussed

in Study 4, that is in terms of extraversion being advantageous

at school level but having detrimental effects on educational

achievement beyond school level. F+ and Q2- are both important

components in Cattell's second-stratum extraversion factor, and

it would seem, therefore, that Studies 4 and 5 may be offering

further evidence for the 'switchover' theory. Cattell and Butcher

(1968, p. 189) have themselves suggested that the surgency

factor (F) may be related to scholastic achievement in opposite

directions at seventh-grade level and university.
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The uni-directional deviations of both groups from the mean of

the whole group on personality facts A (affectothymia) and Q
3

(self-sentiment development) are suggestive of non-linear

relationships. If they are non-chance deviations, they are

difficult to interpret. It may be that the good-natured, co-

operative, adaptable, A+ subject fits readily into the struc-

tural pattern of the self-instructional programme, and these

characteristics therefore facilitate success, particularly when

combined with self-sufficiency and high intelligence. The other

observed characteristics of high affectothymia, viz, lower

dependability "in precision work and in exactly meeting obliga-

tions" (Cattell and Eber, 1964, p. 11), might inhibit success

when in combination with other detrimental traits, e.g. poor

tactual ability. The Q3- pattern may be interpretable in a

somewhat similar fashion. It is important in the second-stratum

factor of anxiety, and the person low in self-sentiment may

gain support from this kind of teaching system and, if possessing

other beneficial characteristics, score highly; if poor self-

sentiment should go with, for example, poor touch and below

average intelligence, then the trait may be gravely disadvan-

tageous.

A point worth nothing is the relatively high mean age of the

whole group, i.e. 49 years. It would seem that age as such was

not a very important variable in the learning of braille, at

least in the sense that there was no significant correlation

between it and braille reading performance. Degree of residual

vision, as measured here, also had no clear-cut relation to

performance. Sex, however, had; women, on average, achieved

higher scores.

If the results may be brought together in one sentence it

would take the form of a verbal equation specifying a high

tactual ability woman, characterised as affectothymic, intelli-

gent, desurgent, and using a large-cell, contracted braille

teaching programme.

0".



59.

LARARHOGSKOLAN I UPPSALA, PEDAGOGISKA INSTITUTIONEN

Mats Myrberg

METHODS FOR CONVEYING GRAPHICAL INFORMATION TO THE VISUALLY

HANDICAPPED

The visually handicapped have, compared to other groups with

information handicaps, had an advantage at school, as the main

source of knowledge has been the spoken word of the teacher.

The difficulties have been more pronounced in the independent

study for the blind, but here the increased possibilities to

use the talking-book have been very helpful.

If traditional educational methods and traditionally designed

instructional aids were the basis for the planning of future

education of the visually handicapped, we should be able to

create instructional systems with methods available today that

would give the blind almost the same education that the sighted

get. This is however not the case. The educational developMent

during the latest years have been characterised by an increased

use of visual media. Within a few decades, we will probably

have computerbased instructional systems as a common aid in the

school. The picture is a central part of many such systems and

also of many conventional text-books. With methods available

today, it would be very difficult to use instructional aids

that will be considered necessities in normal schools in schools

for the visually handicapped.

If we want to avoid a situation where educational methods for

the blind lags the common educational development with several

decades, we have to develop methods for conveying graphical

information to the blind.

Differences in the senses organisations of information

What possibilities to conm graphical information to other sense

modalities than sight do we have then? If you with the expression

II convey" refer to a presentation of a physiological stimulation,

there are several technical possibilities to construct aids

that achieve this goal. But as i obviosly is not the same

stimulation being received, as that building up the visual

figure, there must be an implicit assumption that the structure
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of the visual figure automatically is transfered to the new

medium. There are several reasons to doubt this.

First, there are differences in the information-handling

charactere of the sense that can't be over-looked. Vision, for

examples has a much greate capacity than audition to receive

simultaneous stimulation. The displays that can be used visually

can for example convey a very complex set of symbols, and you

can analyse the set, symbol for symbol, and be able to compare

any one of them with any of the others. If you want to do this

with an auditive display you have to remember each of the

sequencially received symbols in the set.

Second, there are connotations to stimuli that are specific for

the sense the stimulus is received through. So, for example do

we have a complex system of visual symbols to convey informa-

tion of three dimensions in two-dimensional pictures. These

kind of symbols is very often intuitively used.

Third, there are symbols to stimuli in the same sense as those

mentioned above, but in this case they are used with a conscious

purpose. I will give an example of this with a quotation from

the aricle 'Visual communication" by June McFee: "Out of indi-

vidual or collective experience, symbols are invented to

express the nature of experience. The symbols are expressed

through visual design to project their meaning, and the meaning

is responsed to in terms of the readiness of the viewer. For

example, a curving line with an arrow point at the top means

curving road ahead to most drivers. The symbol illustrates the

problem of driving on a curving road.- it communicates a shared

experience. But to peoltle who don't drive, or have had experien-

ce in driving only in flat open country, or haven't seen such

a sign, or have had very treatening experience with such driving

situations, the symbol will communicate somewhat different

things. A visual symbolic message is not a direct transfer of

one person's experience to another person, but is mediated

through each step from the initial experience of the sender to

the response of the receiver."

This example shows that a common frame of reference nesse-

cary if this kind of visual information is to be cc-ynunicated.
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Such a common frame of reference is very often missing in

communication between the visually handicapped and the sighted.

To make communication possible in this case you have to create

a system of reference symbols that are common to the blind and

the sighted. The different characteristics of visual, auditive

and tactile information sometimes makes it impossible to make

the reference system compatible to both the blind and the

sighted. In such cases you have to change the physical charac-

ter of the symbols used. Nolan & Morris give an example of this

in their final report on their investigations of tactile maps:

"In 1966, Schiff, Kaufer and Mosak described efforts to develop

a linear symbol having structural properties which would convey

"different direction" and which would lead to quick tactual

recognition of the information symbolized. In designing his

"tactual arrow", Schiff attempted to "caitalize on any stimulus

characteristic which might aid in conveying the concept for

which the symbol will stand". He achieved this end by developing

a tool that embossed a symbol resembling the teeth on a 'Jaw

with the edges slightly smoothed. This symbol when scanned

with the fingertips in one direction (forward) felt smooth,

and when scanned in the opposite direction felt sharp (back-

wards). Eighty percent of blind subjects tested expressed

preference for this symbol over an embossed visual arrow."

In this case it is not the symbol content the arrow convey that

is differently understood by different categories of people

(as were the case in the example from McFee), but the arrow

itself. Tactile recognition of a line is a sequential process,

while visual recognition is an immediate event. Tactile radogni-

tion therefor places a heavier load on short-term memory,

which results in greater information-loos. In the example from

Schiff, the visually handicapped person has to explore the

whole line before he can say in which direction it points when

the arrow is of "visual" construction, but with the tactile

arrow, he knows through the whole exploreing-process in which

direction it points.

In the same way that tactile information places heavier load

on STM, auditive information does it too.
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The problems I have outlined here require a solution if the

visually handicapped should be able to gain knowledge from the

information conveyed by pictures and graphs in text-books.

Recommendations for verbal discription of figures in the talk-

ing book

There are a lot of practical conclusions primarily for verbal

descriptions of graphical information in the talking-book,

that one can draw from the outlined differences in character

of information through different sense-modalities.

First, you ought to distinguish between figures that describe

or define relations between concepts and abstractions of proces-

ses, and figures illustration an object which is told about

in the text. The first type of graphical information is a

substitute for verbal information and can therefore also be

reverted to verbal information. The second type of figures

tell you what something looks like and it is doubtful if there

is any meaning in describing such figures verbally. One can

eventually discuss if they can be of a little value conveyed as

tactual information.

Second, due to the heavy load verbal descriptions places on

STM, you ought to make verbal descriptions of graphical infor-

mation short.

Third, for the same reason as the second, keep the sentece-

structure simple:

Fourth, tables can be split in the same two categories as fi-

gures. The first category is then those tables that show a trend

or the like, and the second category are registers or indices.

Fifth, the talking-book has the advantage that it is not

restricted by typography. Thus, you can move figures and

tables to their proper place in the text.

Sixth, the visual symbols that stand for different concepts in

a figure fill no purpose in a verbal description of the figure

(e.g. different colours to discriminate between different

concepts).
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Several of these principles are empirically testable. The

principle to make verbal descriptions of figures short is

supported by the results of a study I have made on the compre-

hensebility of verbal descriptions of figures in talking-books.

The implications of human information handling capacity to

verbal discriptions of graphical material.

According to what I earlier said about limitations due to

sensemodality-specific limitations in information transfer,

verbal information places heavier load on STM than visual

information. A consequence of this ought to be that verbal

descriptions of figures containing many interrelated structural

units are more difficult to understand than figures containing

few interrelated units. If you set the goal that the talking-

book-listener should have a detailed apprehension of the figure,

the verbal description of the figure must consist of all the

structural units in the figure plus all interrelations between

these units. This is what you get when you look at the figure.

To get the holistic comprehension of the figure you have to

keep all the parts and the relations described verbally in STM

before this can be schieved. As STM has a very limited capacity

to store information, much of the information necessary to get

the holistic comprehension is lost before it can be processed

together with the rest of the information. Therefore you have

to compress the information in a few very information structural

units, giving the listener a rougher comprehension of the figure,

but a comprehension that can be reached for all figures.

STM can keep about seven structural units during a short period

without losing anything. If you assume that information about

relations between the visual units in the figure places only

a part of the load on STM that the units themself place, the

limit for how comples a verbal description of a figure may be,

must set very low, perhaps as low as 3-6 chunks. To test if the

notion of "structural units", or "chunks" and STM is applicable

on this problem area, I studied the effect on understanding of

visual figures from verbal description when the complexity of

both the figure and its description was varied. The result of

the study was that the rough desclaf.ptions produced better

understanding regardless of the complexity of the figure. The

result did confirm the initial hypothesis in this part, but it
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did not confirm the hypothesis that the advantage of rough,

low-complex descriptions over the detailed, high-complexity

discriptions, should be highest when you had a high-complexity

figure.

The eolution to the problem that High-complexity figures are

hard to understand with a verbal description is, I suggest, th-',

you direct the verbal description to a goal, to the intention

the figure-drawer had when he drew the figure. In this way

you can divide the figure in parts that each form one chunk

of what was earlier six or seven and in this way reduce the

load on STM.

Problems in the conversion of graphical material to tactile

form

The same principle holds for the transfer of visual information

to tactile, only that in this case it is not possible to change

the psysical image to a simpler one. Instead you've got to

divide the tactile figure in smaller part and instruct the

blind verbally how to explore the figure tactually. The main

problem here is however to find a technical solution that

structures the figure into mailer parts. The usual relief

map presents all of the material continously, and it is not

possible to control the blind's exploration of the figure if

you tell him just to take one part at a time. The above men-

tioned necessary technical solution has been presented by a

swedish electronical development group. It consists of a

drawingboard where the instructor (a teacher or a text-book-

writer) draws a picture on normal paper with a special pencil

that convey the picture-information through an electronical

device to a tactile display where the same picture appers in

the form of tactual points that the blind student can explore.

The instructor can stop at any time during the figure-drawing

and give the pupil verbal instructions for his tactual recogni-

tion of the figure. I believe that this way of presenting graphi-

cal information substantially raises the limit for the figure-

complexity the human beeing can handle.

Beside the direct transfer of information in the classroom,

this "figuredrawer" can also function as an aid in self-instruc-

3
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tion. This is possible because the figure-drawer can be used

together with a tape-recorder which can store the tactile

figure-information. The electronical signals representing the

figure can in this case be placed in a talking-book in it's

proper place in the book. The student has the tactile display

of the figure-drawer in front of him when he listens to the

talking-book, and when a figure appears in the text he gets

it in tactile form on the display where he can explore it

according to verbal instructions given in the talking-book.

A preliminary evaluation of the figure-drawer in the education

of the blind was made at the Tomteboda-school last spring. This

evaluation-period revealed a lot of problems in connection with

the use of the figure-drawer.

I intend to make a broad evaluation of the figure-drawers ergo-

nomic and pedagogical characteristics, based on some of the

problems that appeard during the testperiod at Tomteboda.

The methods for conveying graphical information I have out-

lined here are just a few of all possible solutions to the

problem, and solution which are mainly intended to overcome

the difficulty with sequencial representation of the originally

simultaneous visual figure. I think there are a lot of other

important problems in the transfer of graphical information

that deseves through investigations. I have for example not

mentioned the psychophysical problems with tactile maps and

just touched the problem of differences in semantic value of

words that hinder the communication between the blind and

the sighted.
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UPPSALA UNIVERSITET, PSYKOLOGISKA INSTITUTIONEN

Gunnar Jansson

SYMBOLS FOR TACTILE MAPS

Introduction

Tactile maps have been used for more than 200 years (Heath

1958), but it is often pointed out that they do not function

satisfactorily. The main problem is that it is not known how

to translate visual maps into tactile ones. This is not made

in any simple way, e.g. by giving effibossed lines the same func-

tion as ink-print lines. Enough is not yet known about the

principles for the function of the hand as a source of informa-

tion.

The basic research has up til now not given information useful

for the construction of tactile maps. The most related work is

that on "active touch" (Katz, 1925; Re'vez, 19 50; Gibson, 1962,
1966; Krueger, 1970), but even this is not directly relevant.

Aim

The aim of this paper is to review the work in tactile maps made

from the point of view of application. It is mainly concerned

with discrimination of symbols in vac:num-formed plastic. Three

kinds of symbols are stndied: point symbols, linear symbols

and areal symbols. Most of the research in this field was done

by Carson Y. Nolan and June Morris, American Printing House for

the Blind, Louisville, Kentucky, and William Schiff, who worked

for Recording for the Blind, New York City. The presentation

here is mainly based on their work.

Point symbols.

Braille characters are sometimes used on tactile maps. They may

be confused with other symbols with a small surface, and in

order to diminsh that risk it has been proposed that they should

be given another height than the background (Wiedel&Groves,

1969). The research on the Braille characters themselves was

recently summarized by Nolan & Kederis (1969). Schiff (1966)
studied embossed versions of uppercase letters and found most

of them usable. Exceptions were D, G, K, M, N, Q, V, W and X.
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Nolan & Morris (1963, 1971) studied other kinds of pointsymbols

in a series of experiments, one group of 14 plastic symbols

given in Fig. 1. The symbols were compared in pairs, and the

subjects indicated if they seemed the same or different. A

visual inspection of the data indicates that the following

kinds of point-symbols often are confuse:

1. Evenly embossed surfaces and embossed contours of the same

form, e.g. symbols 1 och 6, 3 and 8, respectively, in Fig. 1.

2. Forms other than the most simple (i.e. circle, triangel,

square), e.g. symbols 8 and 9, 4 and 7, respectively, in Fig.

1 (in an experiment where symbols 7 was somewhat smaller and

horizontally oriented).

The main criteria used by Nolan & Morris (1963, 1971) for accep-

ting a symbol were (1) confusion with any other symbol should

be less than 10 %, and (2) the average confusion with the other

accepted symbols should be 5 % or less. On these and a few

other criteria Nolan & Morris recommended the symbols ideiTtified

by an asterisk in Fig. 1. Symbol 1 has to be modified, however.

Instead of an evenly embossed surface it should be a surface

successively increasing towards the middle ("hill") to avoid

confusing with symbol 6.

The recommendations are given for the sizes given in Fig. 1.

Nolan & Morris (1971) concluded from experiments on size that

the originally used sizes were near the optimal.

The experiments demonstrate that fairly many usable point sym-

bols are available: Braille characters, certain upper-case

embossed letters, and the embossed symbols, marked in Fig. 1.

It is to be noted, however, that the result is restricted to

the set of symbols studied in the same experiment. Confusion of

letters from different sets is of course possible.

Linear symbols.

Nolan & Morris (1963, 1971) also studied linear symlbols in a

series of experiments. The 13 symbols used in one of the experi-

ments are shown in Fig. 2. A visual inspection of data from this

and other experiments indicate that the following kinds of

symbols often are confused:
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1. Single straight line and double line of the same width,

e.g. symbols 31 a and 32 in Fig. 2. (Cf point 1 concerning

confusion of point symbols).

2. Straight line with crossing short bars (symbol 33) and

"Spiral" line (symbol 36).
3. Some kinds of broken lines, e.g. symbols 37 and 39a, as

well as symbols 37, 38 and 41.

After elimination of some linear symbols Nolan & Morris (1963)
recommended the lines marked by an asterisk in Fig. 2. A later

experiment with partly the same linear symbols (Nolan & Morris,

1971) gave basically the same result. Only one of several new

linear symbols, mainly variants of interruped lines, was

accepted (a double line of points). In one experiment with 21

linear symbols used by American Printing House and embossed in

paper only 7 were accepted (Nolan & Morris, 1971). It is

noticeable that more complex lines consisting of different

part symbols are unsatisfactory. It is, e.g., difficult to

discriminate tactually a line consisting of alternating a

point and a dash from a line consisting of alternating three

points and a dash.

Nolan & Morris (1963, 1971) criteria for accepting a symbol

are not too rigorous, probably depending on their program of

finding a larger number of acceptably discriminable symbols.

If the demand on the number of symbols is decreased the crite-

ria for acceptance can be made more rigorous. The aim of a

not yet published experiment by the author together with two

co-workers was to obtain five linear symbols with still less

confusion. Nine of the lines were chosen from two experiments

by Nolan & Morris (1971) and the tenth line was used at the

Tomteboda school (Stockholm) production of maps (see Fig. 3).
This set of lines were studied in an identification experiment

where the subjects were given one of the lines and had to chose

its correspondence among all the ten lines. This method seems

to be rather close to the real map reading situation.

All ten lines were acceptable according to Nolan & Morris'

criteria, four of them had less than 1 % of confusion. With

also other factors taken into consideration a fifth line was

chosen. These five lines are marked by an asterisk in Fig. 3..
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Schiff et al. (1966) invented and. studied in experiments a line

intended to be a "tactile arrow". This line was perceived to be

smooth when scanned in one direction, and sharp when scanned

in the other.

All linear symbols discussed so far were raised. Nolan (.1,.;171)

demonstrated that this type of symbol is better than an incised

symbol.

Again it is found that a smaller number of utilizable symbols,

at least up to ten, is available, and five lines with nearly

perfect discrimination can be found as described above. Schiff's

"tactile arrow" seems to be an excellent symbol.

Areal symbols.

Tactile textures were studied already by Katz ( 1925), and the

first studies of areal symbols for tactile maps were performed

by Heath (1958) and Culbert & Stellwagen (1963) . Starting their

discussion from the two later studies Nolan & Morris (1963,
1971) studied areal symbols in a, series of experiments. The

textures used in one of the experimento ar@ shown visually in

Fig. 4 Visual inspection of data from this experiment indicates

that the following kinds of areal symbols often are confused:

1. Symbols consisting of straight parallel lines with different

direction. e.g. symbols 61 and 6 2.

2. Symbols consisting of continuou straight lines and of danhed

lines with too small in-between spaces, e.g. 61 and 67, as well

as 62 and 68.
3. Symbols consisting of continuous straight lines and of

slightly curved lines, e.g. symbols 61 and 65.

4. Symbols mainly differentiated by the forms of their parts,

e.g. symbols 70 and 72.

5. Symbols with similar contours, e.g. symbols 66 and 71.

Nolan & Morris recommended the symbols marked with an asterisk

in Fig. 4 . It is to be noted, that this recommendation is rest-

ricted to this set of symbols. In another experiment with

partly other textures a somewhat different result was obtained

(Nolan & Morris, 1971).

According to an agreement in a Scandinavian committee for ;he

production of maps for teaching geography to the blin,q, folzr

4
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different textures are used to indicate height over sea level.

They are produced in plastic with the aid of cardboard, cloth,

fine-grained and coarse-grained sandpaper (Andersson, 1969).
As a symbol to indicate the sea plastic formed by canvas is

used. It has been observed that some of these textures often

are confused. In a series of experiments the author, together

with several co-workers, is studying the effect of combining

different sets of five symbols. These investigations are not

yet finished.

Symbols on a heterogenous background.

In the experiments referred to up til now the symbols were

studied in isolation, i.e. every symbol was a distinct figure

on a homogenous background. On a map the background for every

symbol is more heterogenous. In order to maintain the discrimi-

nability found in the experiments it is necessary that the dis-

tance between the symbols is not too small. Nolan & Morris

(1971) recommended 0.09 inch (2.3 mm) as a minimum for the

general case, and a still larger distance when the symbols

get smaller. For point symbols it ought to be 0.15 inch (3.8
mm).

For nearly all experiments the three kinds of symbols were

studied separately. This means that there is a risk of confusion

between symbols of different kinds that is not predictable from

the experimental result. The discrjmination is also made more

difficult on a map by the increase of the number of symbols.

It can be expected, from general theories of perception, that

the addition of more stimulus features differentiating the

symbols will make them more easily discriminable. Schiff &

Igikow (1966) demonstrated that such a redundancy has the

expected effect on the interpretation of tactile histc.)grams.

If the bars are separated both in height and texture the results

is better than if they are differentiated only in one of these

variables. Nolan & Morris (1971) made a related experiment on

the height of tactile symbols, and found that a map where point,

linear and areal symbols were on different height over the back-

ground was better than maps with less differentiation in

height.
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Discussion

The restearch on isolated symbols has demonstrated that there is
available several point, linear and areal symbols that are
rather easy to siscriminate, at least when exposed as figures
against a homogenous background.If a necessary minimum distance
between symbols is kept and if redundant information is given,
these symbols ought to be discriminable also in the more complex
context on the maps. But several other problems remain, e-pecial-
ly how to organize the maps to give a good overview.

If a larger number of easily discriminable symbols is wanted,
however, the experimenta. results do not give enough information.
The desire for more symbols was basic for Nolan & Morris' (1963,
1971) research program, among other things because of the neces-
sity of a larger number of symbols for standardization of tactile
symbols. Despite a research effort during more than a decade
the number of acceptable symbols in the same experiment has
never been more than about ten. The reason is probably that our
knowledge of what stimulus features are essential is so rudi-
mentary.

Above some tactuAl stimuin rent:lives were discussed which are
easily confused, at least when used in symbols of the usual
size. It is more difficult to say which variables are suitable,
as the accepted symbols differ in several respects. The most
reasonable guess, however, is that height over the background
and kind of transition from background to fip-,ure (sharpness)
are essential (cf Schiff, 1966). Sharpness was used by Schiff,
et al. (1966) to differentiate the two directions of their
tactile arrow.

The search for rolevant siiun1ns vari ahl es is difrIrtIllt also
because of our lack of knowledge about what aspects of the skin
deformations that the sense-organs in the skin are sensitive to.
The most reasonable alternative, however, is that they are
sensitive mainly to movements in the skin tissues (Kenshalo,
1971, Shiff, 1966) proposed tentatively amount of deformation
as a correspondence to height over background and speed of
deformation as a correspondeace to sharpness. A reasonable
research program for the future study of tactile symbols would
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be to make predictions from theories of this kind, construct
new symbols experimentally. Up til now there has been to little
of systematic research of this more basic kind.
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METHODS OF USING THE TALKING BOOK

by

RESEARCH ASSISTENT NILS TROWALD, DEPARTMENT OF EDUCATIONAL

RESEARCH, SCHOOL OF EDUCATION AND UPPSALA UNIVERSITY, SWEDEN

A visually-handicapped persons possibilities for acquiring

information is limited and the aids presently have rather

serious drawbacks.

To find out how the visually handicapped confront their problems

in studying, we conducted an investigation of all those visually

handicapped students in Sweden who, during the spring of 1970,

used the study services of the Swedish association of the Blind

and the Tomteboda school.

The result of this inveztigation showed that the problems can

be classified, for the most part, under ten problem areas.

1. To quickly make the literature available in either braille

or a talking book,

2. To find one's place in the talking books,

3. To keep up with periodicals and newspapers,

4 To be able to review literature quickly and effectively in

preparation for exaMinations,

5. To understand figures and tables in talking books,

6. To use reference literature,

7. To use stenciled material,

8. To be able to read with adequate speed,

9. To be able to concentrate when reading talking books,

10. To take notes connected with the lessons.

Most of these problems are directly related to the student's

ability to use the tape recorder as an information channel. We

therefore found it necessary to concentrate our efforts on

problems concerning auditory information in general and the

talking book in particular.

With regard to auditory information, we tried to analyse short-

and-longterm retention of learned material, as well as to com-

pare the retention of such material with the retention of the

same material when presented visually. We also compared the

retention capacity of the sighted and the visually handicapped

with respect to auditory information.
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Briefly, the results show that:

1. Visual information is generally superior to auditory.

2. The distinction between the two information media is

greatest when retention is measured immediately after learning.

After a week this distinction has been eliminated.

3. Comparisons between the sighted and the visually handicapped

show that during the earlier school years (the first 3-5 years

of school) the degree of retention is comparable, but that in

the later school years (grade 6 and upwards) the visually

handicapped are superior. This may be because the visually

handicapped gradually learn to use auditory information more

effectively than the sighted.

4. The effects of tiredness were observed among the sighted

but not the visually handicapped when information was presented

auditorily. This supports our observation under 3. above that

the visually handicapped use auditory information more effecti-

vely.

The results thus show that auditory information is inferior to

visual but that training and effective use of auditory material

increases retention. This led us to investigate more closely

different methods for the optimal use of the talking book as

an information channel.

The talking book can be used in several different ways, but

certain general problems remain, Below are some of the problems

which are particularly marked.

A. Reading speed is constant and relatively low

Visual reading is characterized by the fact that the reader can

vary his reading speed to conform to the amount of information.

This is not possible with a tape recorder. The visually handi-

capped must listen to everything regardless of his own capacity

and knowledge or differences in the degree of difficulty the

material presents.

The talking book is usually read at a speed of 150 word a minute.

This is a reading speed far below that of the visual, ordinarily

about 250 words a minute, but definitely above the average

reading speed for braille, which is about 100 words a minute.
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The talking book is thus a faster information channel than

braille. For this reason, among others, the talking book has

become more and more common as an information medium. Moreover,

not all visually handicapped people master braille.

In the investigation previosly referred to concerning the

difficulties in studying which the visually handicapped en-

counter it was found that individuals often find the taped

speed too slow. Other researchers e.g. Lown (1966) have

investigated this and found that students need increased

speed. One investigation showed that of 19 visually handicapped

children, 17 wanted the speed increased if it could be easily

accomplished.

There are basically three ways to increase speed. The following

three methods are called "time compressed speech".

1. Talk faster when reading. The reader is instructed to in-

crease his reading speed. The method is simple since no special

equipment is needed.

2. Accelerated speech. Here the speed is changed by playing the

tapes at a higher speed than that at which it was recorded.

This change in speed is simple and cheap. The disadvantages

are that the sound quality is changed: the pitch increases so

that the speech has a "Donald Duck"-character.

3. Sampling method. This method, which was introduced by Grant

Fairbanks in Illinois during the mid-fifties, consists of

periodically removing small portions of the recorded text.

Since the sggment is small, no information is lost, and

there is no change in the sound quality. However, the method

requires rather expensive and complex equipment, so that

there is virtually no possibility for a particular individual

to increase the speed himself until it meets his own require-

ments.

I would now like to spend a few minutes explaining the research

on compressed speech using methods 2. and 3. above.

There have been several investigations of compressed speech,

and it has generally been concluded that comprehension decreases

if the speed of the speech exceeds a certain limit.

E. Foulke, among others, has studied the sampling method with

visually handicapped children. The aim was to study the amount r),
61.
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of material read as a function of reading speed. Comparisons

were made with braille. The researchers studied about 300 visual-

ly handicapped children, and the results showed that reading

speed can be increased from the usual (about 175 words per

minute) to 275 words/minute with no significant reduction in

learning when compared with braille.

Other investigations of the sampling method, e.g. Bixler and

Foulke, conclude that increases up to 400 words/minute are

quite tolerable. Indeed, a positive correlation has been found

between a fast reader and the ability to learn to comprehend

compressed speech (Goldstein).

As I mentioned earlier, the sampling method is an expensive

and complicated method of compressed speech, and therefore not

a method which can be used by individual students. The method

of accelerated speech of the "Donald Duck" type can however be

used advantageously by the individual talking book reader. This

leads me to describe an investigation which shows the relation

between the two methods.

Foulke found that with sighted subjects who are not accoustomed

to a talking book, the sampling method is more effective than

the technique of accelerated speech, (the Donald Duck techique),

but that when the method is used with visually handicapped child-

ren, there is no significant difference between the two methods.

Other researchershave come to the same conclusion, e.g. McLain,

who showed that the sampling method only gives a result which

is about 6 % better. It is nevertheless a fact that text con-

verted by the sampling method is pleasanter to listen to.

Because of the relatively small learning advantage of the samp-

ling method, we decided in our project that it would be more

profitable to study in greater depth the effects of the accele-

rated speech technique (Donald Duck metod). We began our inves-

tigation with two different types of reading material: the one

taken from non-fiction, the other from fiction. The running time

for the texts was about 20 minutes. 150 sighted subjects

participated in the experiments. The texts were played at normal

speed, and with 20, 40 and 60 % increases respectively using the

Donald Duck method. The subjects were randomly assigned to four

groups. Each group was required to listen to both texts at both
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normal speed and at one of thethree test speeds. Comprehension

was tested immediately after the reading, and again after three

days. The results show no significant differences between

normal speed and an increase by 20 % either with respect to

immediate retention or on remeasuring three days later. When

speeds were increased by 40 and 60 % respectively the results

were significantly worse. This was true of both the fiction and

non-fiction texts.

Using these results as a basis, we are now planning to study

in greater depth the learning situation during accelerated

speech, and we hope to find solutions to the following inte-

resting problems:

1. What would happen if the students themselves could change

the speed on an individual basis. In our experimentation to

date we have only used specified speeds selected in advance.

2. If students are allowed to individually vary the speed,

will they use this possibility on a long term basis, or will

their use of the method decrease when their curiosity has been

satisfied?

3. What will the long- and short-term results of the learning

be? From the point of view of motivation, how will the students

react to the method?

4. How will students use the method with different materials

and with different individuals aims?

B. Difficulties in locating particular sections of a tape

The sighted, who can read the inkprint text, have no difficul-

ties in skimming a text or finding their place in a book. The

visually handicapped person's ability to do this is limited

when talking books are used. In Sweden, as in other countries,

technical solutions to thebe problems have long been sought.

Among them are the following:

1. Position locators in braille

2. Tape length indicatorsi which look like a clock with braille

dots and are located on the tape recorder reel.

3. Low frequency signals which on fast rewind occur as distinct

signals at each new chapter. These signals are not heard when

the tape is listened to at normal speed.

r.)
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At the present time intesive research on these techincal methods

of finding one's place is being conducted at the Institute for

the Handicapped in Stockholm, to mention one place and within

our own project we plan in the future make pedagogical evalua-

tions of these techniques.

C. Difficulties in getting an overall picture of the material

In Sweden,, as a means of solving this problem, we have provided

each talking book with an index to the pagination in braille.

The person recording the book gives the page number each time

he comes to a new page. In this way, the student always knows

where he is in the chapter. We do not know exactly where and

how these page specifications should be given or if a better

overall picture might be given by simple chapter summaries at

the beginning or in the middle of the chapter, but later on

we plan to investigate this problem.

D. Intaration of braille and the talking book

Simply listening to material is a primarily passive learning

situation. More active participation when the material is trans-

mitted could probably be achieved if there were some form of

text material in connection with the talking book. Altough I

can not give any research results on this point, I can say

however that we plan to study the effects of integrating such

two channel transfers, e.g. by studying the effects of giving

the reader key phrases and words (in braille) in parallel with

the text being read. Other possible experimental conditions

would be to give braille simultaneously with the talking book

or to give two information channels only when there are headings.

It is even possible that best results would be obtained if

braille information were provided as a sort of summary at the

end of each chapter. These are the problems areas which we hope

to look at in the future. At courses in study-techiques for the

visually handicapped which have been provided in Uppsala for

several years, we have worked informally with these methods

and the students subjective reactions have been positive. I

should however mention that several researchers, e.g. Broadbent

1958 and Travers 1964 are siceptical about the value of trans-

mitting information via several simultaneous channels as they

believe there is a risk for blocking. The reception of infor-

g/
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mation is related to the degree of difficulty of the material

and the speed of presentation, which makes it difficult to

draw any definite conclusions.

E. The problem of active participation during the reading of

a talking bock

Reading a talking book can be characterized as a relatively

passive learning situation, at least in the case where the

visually handicapped individual simply listens to the text

being read without talking notes or in some other way processing

the material. We know from earlier research on learning that

active processing of material by e.g. repetition from memory

(Gates 1917 et al.) increases the amount of learning. In this

connection, there is of course a problem in definiting "activity"

An objective measure of activity could theoretically be achieved

by measuring the brain's arousal function (Hebb 1966). Measurinc4

the activity which is transmitted between the Formatic Retiku-

laris to the cortex appears impossible at the present time.

We have therefore defind activity operationally as observable

manipulative behavior of the learning material.

In the preceding, I have given a short summary of some of the

research on compressed speech. In accordance with the above

definition of activity, the method of accelrated speech

(Donald Duck) in which the student himself determines the

speed, can be counted as an activity method.

In what follows I would like to revies some methods concerning

activity, whose effects we have begun to study, and, in addition,

preliminary results and some of the problems we encountered. In

these experiments we worked with different experimental condi-

tions and took into account previous experiences with both

learning experiments using constructed questions and programmed

learning.

The aim was2 while holding time factors constant, to try to

find which of the different recording methods are most effective

in learning a certain kind of material. In the experiment we

only sighted subjects in grade 8 of the comprehensive school.

The amount of material learned was tested both immediately
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after instruction and again after a week. We found difficulties

in adequatel motivating the students to do their best. In this

investigation we used money to motivate the subjects but we

realize that different children react to this form of reward

differently. We expect that we will probably investigate other

means of reward or no reward at all later on.

In order to study the effect of different methods, we used as

a first control condition a group which only listened to the

material without any manipulation at all. I call this condition

1.

When, in subseaent conditions, we allow each student to construct

questions himself, it will be necessary to find out if the

questions "themselves" and the process of making up the questions

have an effect on learning or if learning i related to the

pauses which necessarily occur in the reading when question are

constructed. In order to control this factor, the next reading

will be with pauses inserted. The text length between pauses

is about three minutes. The pauses last around 20 seconds. I

call this condition 2.

The use of questions in teaching has frequently been shown to

be effective. To find out if questions interspersed in the

text make learning easier in and of themselves or if it is

because they guide the reader, the third condition is listening

to the talking book with questions inserted after each sec-

tion. The text length is about 3 minutes and the time allowed

for questions about 20 seconds per section, so that the condi-

tions are comparable to the prpceding experimental situation.

I call this condition 3.

To test the effect of the placement of the questions, condition

4 is identical to the preceding except that the questions come

before each section of the text.

So that it can be determined by condition 6 below if it is the

construction of the questions and the students' answer which

account for improved learning or if improved learning depends

on the students thinking through the particual section, condi-

tion 5 consists of listening to and repeating each section csf

the text from memory. CO
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In our next experimental condition the students will listen to

the talking book but will themselves construct questions which

they will record on another tape recorder. The answers to the

questions can be recorded on the second channel of this recorder

thus the student constructs a kind of programmed compendium

which he can use to review the contents of the talking book.

In this experimental condition, the student is not allowed to

back up the tape, since we wish to hold the number of repetitions

under control. I call this condition 6.

The seventh experimental condition is identical to 6, but the

individual is allowed to back up the tape.

The results of these seven experimental conditions are now under

investigation.

The main problem areas in the analysis are:

1. Which method is best?

2. Why is it best?

To determine this we plan to study how different individuals

construct questions and to study, among other things, how much

of a section on a tape the students listen to before they stop

to construct questions. In addition we will study the strategies

they use as a function of intelligence and factual knowledge.

Other important problems are whether the students learn only

facts which are related to the questions or if they also learn

facts in the text material which do not directly depend on the

questions, i.e. a sort of transfer analysis.

In conclusion I would like to say that we would be grateful for

observations and constructive criticism of our experiments on

active methods of reading talking books.

Stockholm den 19/10 1971

Nils Trowald
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DISCUSSION AND RECOMMENDATIONS

The three day working conference in Stockholm on educational

research for the visually handicapped was the first of its kind,

anyway in Europe and probably in the world. The participating

researchers did not know each other in advance and knew fairly

little about the research being carried out by the others.

Naturally the atmosphere was therefore very favourable for

discussion. And the time for discussion was generally considered

to be too short.

During the seminars many valuable remarks were made concerning

designs of investigations and the evalutation of research findings.

In the field of Braille research the Swedish group was inspired

to reproduce an investigation formally carried out both in the

United States and Great Britain. It was also agreed that research

on symbolisation and information capacity in tactual graphs

and maps is a matter of common interest. In other areas of

research - e.g. research on listening, evaluation of verbal

discription of graphs and cognitive development in congenitally

blind children - it was agreed that the group conducting research

in one of these areas should keep the others informed about

further developments and results.

In the concluding discussion the following agreements and recom-

mendations were made:

1. New conference suggested

The conference very clearly demynstvat,cd the possibilities of

coordination and cooperation in educational research fur the

visually handicapped. It was therefore recommended by the parti-

cipants that a new conference should be organized in the near

future. This second conference might either be "zooming in" on

one problem of mutual interst (symbolisation in tactual maps was

mentioned as a possible subject) or once again have the same

broad.nature as the first conference and then also include

research groups from other countries. Becker-DDR, Tobin-Great

Britain and The PUSS-project-aleden accaptecl the task ofpreparing

a new conference.
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2. Documentation needed

It was stated by the participants that the situation is unsatis-

factory in the field of documentation of research and exchange

of information. The discussion showed that this is a complicated

problem with many dimensions. The "International Research Infor-

mation Service" (IRIS), American Foundation for the Blind,

has rendered many excellent services to educational researchers

but does not have the necessary facilities for covering the

whole field of information for visual impairment on an interna-

tional basis. It was emphasized that we need both a documenta-

tion center storing and giving access to research findings and

an instrument for providing researchers all over the world with

information concerning running research activities and project

planninal in the field. Many conceiveable solutions were mentioned

during the discussion. The documentation service could be obtai-

ned by joining a general documentation system like the ERIC

(Educational Resources Information Center). A parallel European

system, EUDISED, (European Documentation and Information System

for Education) is at present being developed by the Counsil of

European Documentation Centre for Education in Europe. If such

a solution could be generally accepted by researchers in the

field the remaining task of providing up to date information

about research activities could be given to a special institution

like IRIS. It was strongly emphasized that world organisations

like the World Council for the Welfare of the Blind (WCWB) and

the International Council of Educators of Blind Youth (ICEBY)

must take an active part in solving these problems. The Division

of Social Affairs at United Nations Office at Geneva of UNESCO

was also mentioned as an organisation which ought to be activa-

ted on this matter.

It was decided that the group appointed to prepare a new confe-

rence should also work out recommendations concerning documenta-

tion and exchange of information. These recummendations should

if possible either be made'to the executive committee of the

WCWB meeting in Moscow in May 1972 or the the world congress

of the ICEBY held in Madrid in July 1972.
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3. Report on conference

Finally it was agreed that the Swedish group should prepare a

report on the present conference containing the papers presented

and a summary of the concluding discussion. This report should

be given the widest possible circulation among researchers,

organisations, institutions, schools etc. in the field of blind-

ness.
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CONFERENCE PROGRAMME

18-20th of October, 1971

Monday_, 18

8.00 Breakfast at the hotel

9.30-10.00 Conference is opened at the National Board of

Education, lecture room, 6th floor.

J. Orring. Ch. Hedkvist.

10.00-11.50 "A futuristic view of education"

Lecture, T. Hus4n, Sweden

12.00-13.00 Lunch at the National Board of Education

13.30-14.15 Presentation of the Tomteboda School and its

program.

T. Gissler.

14.30-18.00 Presentation of projects by participants -

comments, discussion.

Place: Tomteboda School

19.00 Dinner with the Association of the Blind at

Restaurant Gondolen.

Tuesday, 19

8.00 Breakfast at the hotel

Seminars. Place: The National Board of Educa-

tion, room 522.

Topics:

9.00-10.20 1. Methods and technical aids in the education

of the partially sighted.

Chairman: W. Boldt. Introduction: M.I.

Zemtzova

10.30-11.50 2. Cognitive growth of the visually handicapped

child.

Chairman: M.I. Zemtzova. Introduction:

M.J. Tobin

12.00-13.00 Lunch

13.30-14.50 3. Factors underlying the ability to learn

braille by children and adults.

Chairman: K-G Ahlstrt5m. Introduction: M.J.

Tobin
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15.00-16.20 4. Methods for conveying graphical information

to the visually handicapped.

Chairman: K.P. Becker. Introduction: M.

Myrberg

17.00-18.00 Dinner

18.30-20.00 5. Learning methods in connection with auditive

information

Chairman: M.J. Tobin. Introduction: N.

Trowald.

Wednesday, 20

8.00 Breakfast at the hotel

9.00-9.50 Place - The Handicap Institute:

9.00-9.50 Presentation of Swedish technical development

projects for the visually handicapped.

J-I. Lindström

10.00-11.50 Possibilities of international cooperation

and coordination in the field of educational

research - discussion.

Chairman: K. Lundström,

12.00-13.00 Lunch

13.30-14.45 Discussion continued

14.45-15.00 Conference is closed

Ch. Hedkvist
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Dr. . M. J . Tobin

Research Center for the Education of the
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England

German Democratic Prof. K.P Becker

Republic: Sektion Rehabilitationspädagogik der

Humboldt-Universitdt

104 Ber lin

Albrechtstrasse 22

German Democratic Republic

Dr. Fromm

Sektion Rehabilitationspädagogik der

Humboldt-Universität

104 Berlin

Albrect strasse 22

German Democratic Republic

German Federal Prof. Dr. W. Boldt

Republic: Der Padagogischen Hochschule Ruhr Abteilung

fUr Heilpddagogik in Dortmund

46 Dortmund

Lindemannstrasse 80

German Federal Republic

Soviet Union: Prof. M.I. Zemtsova

The Institute of Defectology

Moscow

USSR

Assistant and interpreter G.M. Abramova

The Institute of Defectology

Moscow

USSR
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Prof. KG. ilhlström
Department of Educational Research,
School of Education
östra Agatan 9
7 53 22 Uppsala
Sweden

Research Assistant Berwt Lindqvist
Swedish Association of the Blind
Gotland sgatan 116
116 65 Stockholm
Sweden

Research Assistant Nils Trowald
Department of Educational Research,
School of Education
tistra Agat an 9
7 53 22 Uppsala
Sweden

Director Karin Lundström
Division of' Special Education,
National Board of Education,
Fack
104 22 Stockholm 22
Sweden

Gunilla Stenberg
Counsellor for the Education of the Visually
Handicapped,
National Board of Education
Fack
104 22 Stockholm 22
Sweden

Research Assistant Margaretha Löthman
Department of Educational Research,
School of Education
östra Agatan 9
753 22 Uppsala
Sweden
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Research Assistant Mats Myrberg
Department of Educational Research,
School of Education
östra Agatan 9
753 22 Uppsala
Sweden

Associate Prof. Gunnar Jansson
Department of Psychology,
University of Uppsala
S:t Larsgatan 2
752 20 Uppsala
Sweden


