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Preface

This book is intended to be primarily an account of a research project consisting of a series of related experiments using subnormal subjects. It is written for psychologists engaged in research in subnormality and those concerned with the experimental psychology of memory. The first section of the book, concerning organisation of memory in normals, is longer than might be expected in order to familiarise researchers in subnormality with the basic concepts and findings in the area. This review might also be useful to students of experimental psychology. The account of research which occupies most of the second section is arranged in logical rather than chronological order. It does not aim to provide an exhaustive account of findings so much as a selective interpretation.

The authors would like to thank their colleagues at the Hester Adrian Research Centre for their stimulating discussion; Alyce Sandes for typing the several manuscripts and Judith Wilding for help with the tables; the medical officers, supervisors, staff and trainees of the Adult Training Centres and the teachers and children of the Special Schools in the Manchester Area for helping in the experiments; Micky Cox, Kath Fraser, Christopher Wells, and Margaret Bates for their assistance in the carrying out of three of the experiments; and Methuen for their continued support.

Most of the research was carried out while the senior author (P.H.) was in receipt of a grant from the Leverhulme Trust, and while another author (R.Mc.) was in receipt of a Northern Ireland Postgraduate Studentship.



Editorial Foreword

Peter Mittler

After decades of neglect, mentally handicapped people are at last receiving a greater measure of public and professional concern. Responsibility for the education of children has now passed from the health to the education authorities; conditions in long stay hospitals are beginning to improve now that greater financial resources and more effective planning are being introduced, and more determined attempts are being made not only to prevent unnecessary admission to hospitals but to provide comprehensive services in the community.

These improvements are only just beginning, and a great deal remains to be done. It is not enough to erect buildings, provide services, spend money, or even recruit staff without also thinking about what is going to happen inside the buildings, what the staff of the new services are going to do and how mentally handicapped people will actually benefit. Not enough thought has yet been given to our aims and objectives in helping handicapped people, and to the ways in which these might be attained. It may not be enough to proclaim that we wish to help each person ‘to develop to the best of his ability and to realise his full potential’ if we cannot adequately define ability, or no longer believe in the idea of potential. We shall probably have to revise many ideas and assumptions which have guided us in the past, and begin to develop more effective ways of working with handicapped people, and of helping them to work with us.

Research has an important part to play in this task. In focusing on a specific problem, the research worker is forced to define, identify and isolate the variables which he wishes to examine; he may start from theory but he has to deal objectively with facts and data. He has to think clearly about the problem he has set himself, and to decide whether it lends itself to testable hypotheses and empirical study.

But research need not be conducted in isolation. It thrives best in the context of practical situations, and should be informed by a spirit of enquiry which is not confined to the research worker alone. Indeed, it might be argued that research is too important to be left to the research worker. His task is incomplete if he has failed to communicate not merely to his fellow specialists but to other practitioners such as teachers, nurses, social workers and parents. Moreover, communication here involves much more than informing others about his research findings. It includes helping others to adopt a research attitude to the problems which confront them. Teachers, for example, are apt to think of research workers as a race apart, descending from time to time from their ivory towers to collect their information and then disappearing for indefinite periods to commune with computers. This stereotype is not entirely groundless but there are hopeful signs of change.

It is important to realise that research can take many forms, and serve a variety of purposes. It cannot be judged purely by the extent to which it solves practical problems. Some projects will always need to be of a basic or fundamental nature, and may therefore strike the impatient practitioner as irrelevant to the ‘real world’. The distinction between basic and applied research is far from clear cut; it is more useful to see them as lying on a continuum. A project may need to begin in the ‘laboratory’, leaning heavily on models, theories and techniques derived from experimental psychology. It can then develop in a more applied direction without sacrifice of rigour or objectivity by applying or translating research findings in the classroom, the hospital ward or in the home situation. Other research projects can be put to practical use much more quickly.

This series of ‘Studies in Mental Handicap’ is designed to provide accounts of a wide variety of projects. Some will inevitably be more specialised than others, and the readership of each volume in the series will not necessarily be the same. The series will exemplify a range of research strategies and research content, though the emphasis in most of them will be educational and psychological.

The present volume and others already planned constitute reports of work carried out at the Hester Adrian Research Centre, University of Manchester. The Centre was established in 1968 and now consists of about twenty full-time research staff, mostly working in small teams consisting of two or three people. Projects at present in progress or about to begin are concerned with language and communication skills; attentional aspects of learning; sign-reading by SSN children; visual perceptual skills and programmed instruction; evaluation and development of habilitation services provided in Adult Training Centres; the use of behaviour modification techniques in teaching hyperkinetic and non-ambulant profoundly retarded children; the development of visually directed reaching in Down’s Syndrome infants; parental involvement in facilitating the development of young children; motivational aspects of transfer of learning; characteristics of severely ESN children in the North West.

The present volume by Dr Herriot, Mrs Green and Mr McConkey is concerned with memory – a topic which is of central importance to both teachers and psychologists, but which they tend to approach from somewhat different points of view. The work takes as its point of departure the substantial body of research which has been conducted by experimental psychologists on normal subjects. It deals with the nature of the processes which people use to try to impose some degree of organisation on incoming material which has to be remembered. It asks whether subnormal individuals differ from normals in respect of these processes, whether the differences can be regarded as quantitative or qualitative, and whether subnormal people can be helped by changing the ways in which the material is presented or has to be recalled. In other words, the authors are not content, as others have been, merely to demonstrate that subnormals have specific difficulties in certain kinds of task: they proceed to investigate the conditions under which they might be helped to improve their performance. This book illustrates one aspect of the relationship between theory and practice. Other volumes in the series will examine the same complex relationship from different perspectives.
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Chapter 1 The process model of memory
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a. Memory processes

The term memory is often used of behaviour in everyday life which requires a person to pay attention to something and later to recall it; for example one decides what is missing from the kitchen shelves and later recalls the missing items at the shops. However, it is also used of situations in which there is no particular event to which one has paid attention; for example, one tries to remember the correct word to use in a particular context. Moreover, there are also occasions when one has paid attention to something to the extent that one would be capable, if asked, of recalling it; for example one might watch a film without the intention of giving an account of it subsequently, but nevertheless be potentially capable of doing so if asked.

In the field of experimental psychology, the area described as memory research employs the technique of presenting material to subjects and subsequently demanding its recognition or recall. It thus resembles the first of the situations described above. However, this does not imply that the psychological processes revealed by the use of this technique are not concerned in other experimental situations. The processes evidenced in memory experiments may be involved in experiments concerning attention, perception, and retrieval.

The term process has already been employed several times, and requires definition. It refers to a series of events which form an entity. The connexion between the events is primarily temporal – they occur in a sequence in time. The criterion for stating that one process is distinct from another process is whether independent variables have qualitatively different effects. For example, one process may be affected by phonological but not semantic features of material, while the reverse may be true of another. One obvious result of this rationale is that as experimental techniques become more sophisticated, what was previously thought to be a process will be seen to consist of several different processes. The processes with which this book is concerned are assumed to be cortical functions; but whether they have specifiable physiological correlates remains to be seen.

It should be stressed that a complete and detailed model of memory processes is not available or maybe even possible. Several different detailed models are at present under discussion (1). Arguments about the relative merits of different models are interesting, but irrelevant to the basic concerns of this book. What will now be presented is an overall summary in a very abbreviated form of the areas of basic agreement. Only review articles or books will be cited in this chapter.

It is generally agreed that coding processes are implicated in all memory tasks (2, 10). Coding means that subjects transform the material from its presented form to some other form. Thus it is important not to confound the nominal stimulus, the material as presented, with the functional stimulus, the material as coded. Coding may take many different forms. It may, for example, involve the use by the subject of the auditory or visual characteristics of the material presented (3). He may code an item in terms of its position in relation to other items that were also presented, or in terms of other words which are closely associated with it in his vocabulary. Or he may employ the item’s position along several dimensions of connotative meaning. For example, he may code the auditorily presented item navy in terms of its initial sound, its position subsequent in the presented list to the item house, its association with the word sailor, and a negative evaluative response.

It is still a matter for debate how many different aspects, attributes, of features of the material are employed in coding. Their number and nature may well depend upon the nature of the memory task (4). However, two functions of coding have been specified. Coding may be reductive. That is, a single coding may contain the equivalent amount of information to several presented items. Coding therefore reduces the load on the limited capacity information channel of the human subject (5). On the other hand, coding may also be elaborative. That is, many attributes of an item may be used to code it in order to ensure that, when recall is required, the correct item can be retrieved from the many closely related items which are also part of the subject’s repertoire. The attributes thus uniquely specify the item, so retrieval of the correct item is possible.

When several items are presented, it is probable that some of them have attributes in common by which they may be coded as a group. This coding of several items together by a common attribute will be termed secondary process in this book. The term organisation refers to the relations between the items which the subject perceives in the material (9).

The function of secondary process may well be primarily reductive. Clearly, the coding of a relation between items will require less processing capacity than separate codings for each of the items. On the other hand, the items themselves must be coded individually to some extent in order for the correct items to be retrieved and recalled. To take an example, if a list of thirty words to be recalled contains five animals, then the semantic relation between those items (that they are animals) may be used to code them. On the other hand, one has to recall the correct five animals, and not any others of the large class of animals. Nevertheless, it seems evident that secondary processes should aid memory (see Chapter 3). For they reduce the load on the system, and provide codings which should help in retrieving items for recall; a general coding, such as animals, reduces the number of alternatives from which the correct item to be recalled has to be selected.

The major difficulties concern the distinction between the experimenter’s expectations of the nature of the subject’s organisation, and the subject’s actual organisation in practise (7). The experimenter may select material which can be organised in a certain way, and he may measure subjects’ recall to see if they have organised it in that way. But it is quite possible that the subject has employed many other attributes of the material and organised it in quite different and highly complex ways. To take a very obvious example, the experimenter uses measures of organisation which imply that a given item is organised as part of a single group of items only; but it is quite possible that an item may be coded in terms of several different groups of items. Another difficulty concerns the extent to which secondary process is unconsciously applied and the extent to which it is the result of consciously selected strategies. Experimenters who have been interested in specifying the structural characteristics of the human information – processing system have concentrated on the former, treating conscious strategies as confounding variables. But it may be the case that so much memory performance is the result of conscious strategies that it is impossible to leave them out of account.



b. Memory research

Knowledge about secondary process has been advanced in particular by the use of the technique of free recall (6, 7). Subjects are free to recall items in any order they wish. This permits the amount recalled to be distinguished from the order in which items are recalled. An analysis of the order of items permits organisation to be described. That this organisation has been imposed by the subject is clear from the fact that while presentation of items is in random order, their recall is principled.

The amount of organisation imposed by the subject can be measured. Furthermore, measures are available which permit organisation to be assessed independently of amount recalled. Any positive correlation between degree of organisation and amount recalled will then avoid being a statistical artefact. However, it must be stressed that measures do not always faithfully reflect organisation. Therefore it is important to distinguish organisation (the structure placed by the subject on the material) from measures.

The measures habitually employed will be termed clustering, when they are indices of the extent to which items are recalled in experimenter-defined groupings on any recall trial (see Appendix 1); and inter-trial repetition (ITR), which is an attempted measure of the extent to which apparently unrelated items are recalled in the same order on successive trials (see Appendix 1). Measures of organisation thus attempt to index organisation imposed by the experimenter on the material and on the analysis of the order of recall; and organisation imposed by the subject on material selected by the experimenter for its apparent lack of relations.

Given that the major dependent variables are amount recalled and order of recall, the function of the independent variables is to produce such different effects upon them as to enable the experimenter to distinguish different processes. One major independent variable is time; the period between presentation and recall is manipulated by the experimenter with markedly different results on such variables as number of items recalled. However, it should be stressed that the presentation-recall interval itself is not grounds for postulating different processes; one cannot hypothesise different memory processes merely because one can require immediate or delayed recall. Other typical independent variables are the amount and type of material presented; the sensory modality in which it is presented; the rate at which it is presented; whether presentation of items is item by item or simultaneous; whether the experimenter presents items in a random or a principled order; whether he selects the material with some sort of organisation already inherent in it, or whether items are randomly selected; whether he provides other cues which may assist the subject; or whether, on the contrary, he presents other material in addition to the material to be recalled which interferes with recall.

The choice of which independent variables to manipulate obviously depends upon the nature of the inferences to be made. Thus, for example, if one wishes to infer that many different types of organisation inherent in the material may be employed by the subject, one will manipulate the type of material presented.

The term cue is used here of a certain specific type of experimenter intervention, that is, the provision of items other than the items to be recalled. These additional items are designed to facilitate recall, not to interfere with it. They may have connexions with individual items only or they may be tags for relations between items. They should be distinguished, firstly, from other forms of experimenter intervention such as presentation of items in a principled way. Secondly, they should be distinguished from codings, which are essentially subject-imposed rather than experimenter-provided. Thus cues may be codings, in the sense that the subject may use for himself the cues provided; but codings need not be cues, for the subject could use other codings than the cues provided.

Cues have usually been used in an effort to distinguish processes of storage, retention, and retrieval (see p. 13). The interpretation of results derived from their use requires caution, however (see p. 14). Moreover, certain manipulations of the presentation and recall phases of the experiment have been employed to the same end. The usual experimental procedure is to use several cycles of the presentation-recall sequence, i.e. presentation, recall, presentation, recall, presentation, recall (etc.) This is termed multi-trial free recall. However, if the experimenter wishes, for example, to stress the presentation phase (and, by implication, the storage process), he may give several presentation trials followed by a recall trial. It should be stressed, however, that presentation is not synonymous with storage, nor recall with retrieval (see p. 15). Presentation and recall are features of a memory task, but storage and retrieval are inferred aspects of processes.

It should also be stressed that experimental memory research has its shortcomings. Material consists of items rather than meaningful wholes, despite Bartlett’s strictures (8).
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