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I. Introduction 
The nature of the Unit's work makes it difficult to condense into an acceptable number of words. The greater 

part of it consists of fairly specific projects for outside agencies, about fifty such projects usually being in 

progress at any one time. With the natural turnover occurring in a seven-year period, it is scarcely possible 

even to mention every project, let alone summarize it. Accordingly this report will state only certain broad 

empirical conclusions about human behaviour, and may therefore appear somewhat divorced from practical 

matters. To guard against such a false picture of the day-to-day work of the Unit, a list is given at Appendix A 

of the outside agencies for whom work was being conducted at one time in the autumn of 1970; and at 

Appendix B a list is given of the major committees on which members of the Unit serve. These activities 

provide the "bread and butter" justification for the Unit's existence: theoretical considerations are secondary. 

An overview of the applied work shows a steady shift from military to civilian applications over the last decade. 

In 1960 the Royal Navy was the dominant outside client, accounting for as much as 50% of the work. (They 

also provided the great majority of the experimental subjects, loaned important equipment, provided non-

graduate assistants, and so on.) This proportion has now fallen to 10-15% while the Post Office is probably the 

largest single user at about 15-20%. Even an increased demand from the Army (5-10%) has in recent years 

been only just ahead of the work for the Home Office and the Decimal Currency Board, at about 5% each. As 

all other minor clients are civilian the dominant tone of the work is now of that type. Correspondingly most 

experimental subjects come from a panel of civilian volunteers, and all assistance, etc. is provided through the 

Council. It should be noted however that this is not so much a matter of falling demand from the Services, who 

have in some ways more pressing human problems than those met in days of simple equipment and more 

readily available manpower. Rather an overall increase of demand has occurred, which could only be met by 

spreading the same number of scientists over a wider range of outside enquirers. 

The scientific nature of the enquiries has shifted relatively little, doubtless because of the Unit's existing 

reputation for work on signal detection, division of attention, motor performance, and effects of abnormal 

environments. These problems arise as much in civilian as in military applications. Even so, there is now an 

increasing number of enquiries in new areas of psychology, such as the comprehension of instructions (Gas 

council), the design of artificial codes (Post Office), visual search through large quantities of displayed 

information (Royal Navy and London Transport) and man-computer interaction (Royal Navy and United 



Cambridge Hospitals). As in the relationship of civilian and military work, these new enquiries seem to 

represent an increase in the total rather than a falling-off in enquiries of traditional type. 

II. Scientific Review 
A. The Framework 

To organize the main empirical findings since 1964, we may relate each of them to various parts of the 

diagram in Figure 1. This represents flow of information through the nervous system and is taken from 

Broadbent (1958). Although there are of course disputes about the validity of certain pathways in this diagram 

it is broadly accepted, and provides a link between the various areas of work. An outline of the diagram is as 

follows. 

The sense organs deliver simultaneously large quantities of information into the CNS: and this information is 

held very briefly in a kind of buffer or "iconic" storage (Neisser 1967) which can last only a very restricted 

time. From this store, only a part of the presented information is selected and passes through a stage of 

limited capacity. This selected part may then produce an action or be held in a further short-term memory 

restricted to a few items; this memory is possibly mediated by a recurrent loop going back to the buffer store 

and through the limited capacity system again, but this is controversial. Some of the information from the 

short-term store does go to a longer-term store which is not restricted by number of items. Lastly, the 

properties of the whole system may be changed by changes of general state such as sleepiness or excitement. 

In the following survey we follow the flow of information through the diagram, which is not necessarily the 

order of importance of the research. For brevity the conclusions are put somewhat baldly: and only one or two 

sample reports are quoted in each area. Similarly, references are given by report number, except when they lie 

outside the period covered by the period of the present list. References to the Unit, but outside the period, are 

marked *. 

B. The Iconic Store 

1. Semantic and acoustic similarity. Nowadays it is often necessary to devise code numbers or other symbols 

to identify people or objects; for example, National Insurance numbers, the Postal Code, or the numbers on 

MRC Head Office files. The set of symbols used affects the probability of errors in memory: thus the letter J is 

unlikely to be remembered as Q, but the letter B may be remembered as V. These errors seem to follow the 

similarity of the sound of the name of the letter. A vocabulary containing both B and V is therefore liable to 

error. This demonstration that memory errors even for visual material correspond to the similarity of the 

spoken words describing that material (APU 458) was also of considerable theoretical importance. 



 

It shows that the original iconic store for visual material cannot be the only one involved in short-term 

memory, but that the incoming information must have been transformed or categorized into another form. This 

transformed form may be acoustic; or more probably, articulatory since deaf children show similar errors if 

they have been trained in spoken rather than sign language (APU 818). In ordinary terms, we now have an 

objective measure of the degree to which people "say things to themselves" when memorizing. 

On the other hand, in long-term memory these acoustic similarities are less important than semantic similarity; 

remembering the wrong word because it means the same as the correct word. It is only in short-term memory 

that acoustic similarity is more important than semantic similarity is. This reversal of effect has been widely 

taken as evidence for a distinction between the mechanisms of short-term and long-term memory (APU 626). 

Hence the distinction of two kinds of memory beyond the iconic store. 

It does seem likely however that memory for, e.g. a telephone number, involves the iconic store as well as 

these later kinds of memory. In everyday life, if you say "Give me 55294 please" the operator is more likely to 

forget the final 4 than if you say "Please give me 55294". With vision, this effect does not occur. In formal 

terms, there is an interaction between the nature of the sense organ stimulated by a number, the presence or 

absence of subsequent events on the same sense, and the presence of errors in the last position of the number 

(APU 746). The importance of the original sense-organ stimulated means that the stored information has not 

all been transformed. Thus one can neither exclude the iconic store form such situations, nor regard the 

combination of such a store with a single long-term memory as sufficient to handle the data. 

C. The Filter 

2. Decision Theory, Division of attention, and Prolonged Performance. It was naively supposed by Broadbent 

(1958)* that failures of observation after prolonged work could predominantly be explained by failure to select 

the appropriate information for the limited capacity part of the system: in ordinary terms, by distraction. Such 

failures of detection have been a continuing problem both in military systems and in industrial inspection. In so 



far as performance is impaired by distraction, one may hope to improve it by changing the way in which 

information is displayed and the amount of competition from external and irrelevant stimuli. In some 

situations, this can certainly be done. 

However, this analysis assumed that an event is either correctly perceived or completely unobserved, and this 

is now clearly false. By comparing a man's performance when he is reporting only completely confident 

percepts, and when he is reporting also perceptions of which he is less confident, we can determine how far 

the proportion of true percept is increased when he lowers his standard to allow a certain number of "false 

alarms". It turns out that (a) the relation between the true and false reports is not linear, but concave 

downward in the way predicted by theories of the brain as a detector carrying out a statistical decision. 

Without necessarily accepting all the axioms of such a model, we must conclude from the data that there are a 

number of cases where the man has obtained partial but not definitive evidence of the presence of a stimulus. 

(b) Distraction of attention reduces the detection rate for a given false alarm rate, but (c) prolonged work in 

many situations does not do this, but rather reduces both detection and false alarm rates by corresponding 

amounts (APU 574). 

Although workers elsewhere (Mackworth 1970) have found that some kinds of prolonged work do show 

changes comparable to those of distraction, there is an important class of tasks where the "fatigue" effect is 

rather a change in parameters of decision or judgement. From a practical point of view, these findings shift the 

emphasis from the task itself to the training, instructions, and motivation of the man. For example, a foreman 

or Chief Petty Officer should not regard false reports of signals as heinous crimes; some such reports may be a 

necessary price for full efficiency. 

3. Expectancy in Vigilance. Correspondingly, it is now clear that large changes in the detectability of a simple 

signal can be produced by changing its probability. Although this has been suspected for many years, most 

demonstrations of the fact are confounded by other factors; for example, if signals in a task are more frequent, 

they are certainly more probable, but in addition the total stimulation reaching the observer within the work 

period is greater. The improvement in his performance might therefore be due to the latter rather than the 

former cause. It has been clear since the work of Colquhoun (1961)* that efficiency can be unaffected by a 

change in the rate of arrival of signals, if there is a corresponding increase in the number of non-signal stimuli 

so as to keep the proportion of signals constant. Conversely, efficiency may change for constant event rate if 

the proportion of signals changes. This certainly suggests that detection efficiency is controlled by the 

probability of a signal stimulus. 

The point has been made still more conclusively by a series of studies showing that detection rate in a session 

is affected by changes in the probability of signals experienced during past training sessions. (APU 738). 

Furthermore, when past experience has been of a high rate of signals, the consequent rises in detection are 

accompanied by rises in the rate of "False Alarms". That is, the effect of signal probability is to alter the 

parameters of the decision whether to report a doubtful signal. 

 

Training with inappropriate signal probabilities will also often explain fatigue-like trends in efficiency during a 

work period. However, changes in signal probability still leave unexplained part of the general downward trend 



in performance during the work period: thus the effect of prolonged work does not seem reducible to a change 

in expectancy. 

4. Attention allocation. The foregoing results emphasize changes in criteria of judgement, rather than changes 

in the selection of one part or another of the environmental information. However, such selection is 

undoubtedly affected by the probability of a signal appearing in one place rather than another. People tend to 

look in directions where signals have more frequently occurred in the past: a technique, first used in Dundee to 

show this (APU 67), has been elaborate in the Unit and proves a sensitive test for abnormal environments. 

Concentration on the most probable source of signals seems fairly certainly to increase in noise; there is a 

suggestion that it may be reduced by sleeplessness. (APU 813). Thus selective intake of information, as well as 

biases affecting the subsequent judgements, may indeed be responsible for failure of detection. 

D. The Limited Capacity System 

5. Reaction Time, Compatibility, and Decision Theory. The time taken for a response is increased when there is 

a decrease in the probability of that response being required. In the 1950s, the size of this increase was often 

taken as an inverse measure of the capacity of the central decision process in the nervous system (about 5 or 

6 bits/second). However, many experiments have shown that, with given set of possible stimuli and responses, 

the calculated capacity varies with the "mapping" of particular responses to particular stimuli. With an 

incompatible relationship, in which the relation of stimulus and response is rather arbitrary, one may find the 

usual 5 or 6 bits/second; but with a highly compatible relationship, such as pressing down with a finger that 

has been tactually stimulated, the capacity may be apparently infinite. Furthermore, the degree of 

compatibility affects the impact of other variables such as the presence of another task or the degree of 

uncertainty in the time of arrival of the stimulus (APU 532). 

Following a very seminal paper by Stone (1960)*, many theorists now regard reaction time as the period 

necessary for accumulation of sufficient evidence to indicate the correct reaction with an acceptable level of 

error. The probability of a reaction then affects the criterion appropriate for a decision to make that reaction. 

Results relating speed, accuracy, and probability seem to support such a view. 

6. Word perception. In tasks such as pressing a key when a lamp is lighted, any accumulation of evidence is 

presumably all of the same kind, and consists of repeated intake of information about the state of the retina. 

When a spoken or written word is perceived, the chance of a correct percept is affected not only by the amount 

of sensory information, but also by the semantic context, by the probability of the particular word in the 

language, and by the grammatical framework in which the word is presented. These different sources of 

evidence combine in ways which seem reasonably lawful, and which once again suggest that a criteria for 

perception are adjusted in a way which makes an adaptive use of partially fallible information (APU 742). 

7. Combination of evidence. Less purely perceptual and more intellectual is the form of combination of 

evidence shown by, for example, a listener who has to identify the source of a complex sound with or without a 

computer-based visual display. In such situations the listener does appear to make use of the computer so that 

the combined system can be better than man or machine alone. He uses the computer more if the computer is 

more reliable, or if his own hearing is less satisfactory, but surprisingly and dangerously may turn against the 



machine when it combines high reliability on those judgments which are harder for him, with low reliability on 

his easier ones (APU 773). 

Although most of these facts suggest that human judgement combines evidence in the way a statistician might 

approve, a number of studies in the Unit confirm the result first shown elsewhere, that people are usually less 

convinced by a given amount of evidence than statisticians would think correct. Possibly for this reason when 

searching for fresh evidence they do not use the mathematically ideal strategy but rather stick to inefficient 

systems of search as long as they are occasionally rewarded (APU 477). 

8. Scaling of sensory stimuli. The same biases of judgement found in signal detection, word perception, and 

use of diagnostic evidence, apply also in human judgment of physical magnitudes such as loudness or 

brightness. Many theorists have placed great significance on the shape of the function relating subjective 

judgment to physical value, which was long thought to be logarithmic and recently has been regarded as more 

properly exponential. However, the value of the exponent is greatly influenced by such variables as the range 

of values presented for judgment, the value of any reference standard, the numerical value the subject is told 

to assign to any reference, and so on. (APU 682). Such biases must be discounted before any general theory of 

sensory transduction can be based on subjective judgements of such quantities. The general form of the 

biases, however, is consistent with the results found in other perceptual and judgmental tasks. 

9. Simultaneous Tasks. Because of the limits on the "categorizing" or "decision-making" part of the system, it 

is attractive to measure the relative difficulty of various tasks by requiring a man to perform some other 

secondary task simultaneous with each of them. The secondary task might then be expected to show better 

performance when the main task is easier. Development of this technique has been widespread and 

moderately successful, the Unit taking a substantial part in the general effort (APU 509). 

However, close analysis shows that the particular nature of two simultaneous tasks may affect the degree of 

interference between them. Two major points seem to be suggested by the evidence thus far: first, there does 

not appear to be much interference between simultaneous presentation of different stimuli as such, except 

when the two stimuli possess different verbal names well known to the man from his everyday experience. 

That is, the interference is rather at the level of the decision which categorizes the stimulus and selects an 

appropriate action, rather than the original intake of information (APU 747). Secondly, there may be 

interference between the execution of two motor acts; but perhaps less between the execution of one act and 

the decision whether or not to start the execution of another For example, prolonged car driving may make the 

driver's skill more "automatic", and thus impair a simultaneous motor task more but a decision task less; and 

distraction during driving may leave unaltered skill at passing through narrow gaps, but impair the decision 

whether or not to make the attempt (APU 772). 

E. The Motor Control System 

10. Keyboard Responses. In learning to execute a series of ungraded actions such as key-pressing, a 

substantial part of the difficulty has been shown to be the learning of the "reach" movement to find the 

appropriate key out of a set. Thus rapid learning may be secured by a chord keyboard in which the man 

executes two simultaneous finger-presses, one with each hand, to indicate one of twenty-five possibilities (APU 

507). The processes of decision and execution are curiously interlinked however; many of a man's own errors 



are immediately known to the man himself, can be corrected extremely rapidly, and must therefore in some 

way be checked or compared with a continuing decision process (APU 579). 

11. Continuously Graded Responses. In making fine adjustments to control a car, aircraft, missile, or crane, it 

is equally true that training establishes a purely motor pattern of action which persists even if, for example, a 

new situation alters the position of the control so that the same muscular movement now shifts the lever in a 

new spatial direction. Similarly, a task which requires the same pattern of muscular movements is equally well 

performed when the object being controlled is seen only from a substantial distance; one cannot regard a 

human operator simply as a servo-system eliminating an angular error presented to the eye. Equally he is not 

a purely open-chain system which can be trained on a simulator to emit a series of movements, and produce 

them perfectly on the first trial in a real task (APU 639). In predicting the performance of human operators, 

one must therefore consider the kind of visual information available to the man, his previous knowledge of the 

statistical properties of the motion of the target, the extent to which he is making a gross movement to acquire 

a target or fine movements to hold it, and other similar factors, rather than merely treating the human 

operator as analogous to a simple servo linkage (APU 768). 

F. The System as a Whole 

12. Circadian Rhythm. A very laborious series of experiments has shown that many psychological functions 

(not all) show a circadian rhythm; that this persists in men living on a rapidly changing schedule such as the 

traditional Naval watch-routine; and that, when a sharp change is made to a 24-hr schedule different from the 

usual one performance adjusts to a new stable pattern very similar to the new rhythm of body temperature 

(which of course is not necessarily the same as the new rhythm of other physiological quantities). Close 

examination of the rhythms shows that, under normal conditions, it peaks surprisingly late in the day; and that 

the period of maximum efficiency is only 8-10 hours. Thus any schedule of life which has short watches 

separated by substantial rests, even if it allows sleep at the same time in every 24 hours, will tend to place one 

or other of the watch periods at a time when the man is awake but relatively inefficient. This is therefore an 

argument for rather long watch periods arranged in a stable pattern every 24 hours (APU 822). 

13. Other Conditions of Work and the Interactions between them. Disturbances of circadian rhythm of ten 

involve sleep loss; and in that case the nature of the tasks most likely to show impairment has been examined 

in considerable detail. In almost a direct contradiction of Hughlings Jackson, complex and demanding 

intellectual tasks often show little effect, probably because the man mobilises effort to maintain performance 

even after 60 hours of sleeplessness. Prolonged and unstimulating tasks, however, form highly sensitive 

indicators; measuring instruments have now been devised with which it has even been possible to show effects 

of shortening the night's sleep rather than keeping a man awake all night. These tests have now also been 

used by at least ten other laboratories engaged in research on sleep, and have some claim to be standard 

tools. (APU 806). 

Ever since it was demonstrated that sleeplessness and noise each tend to reduce the effect of the other 

condition, and that they interact in opposite directions with conditions such as high incentive or high rates of 

stimulation, it has been common to regard each condition as affecting a single general state of wakefulness or 

excitability. (Wilkinson 1963)*. This still seems well-founded; but it is increasingly clear that many 



complications must be added. A combination of alcohol with either sleeplessness or noise may produce 

unexpected effects; the impact of a raised environmental temperature may differ in different parts of the 

range, and will give different effects if the man's body temperature is forced to rise on the one hand, or if on 

the other he is allowed natural freedom to hold it as constant as possible. Some cautious broad conclusions are 

that "safe" levels of heat, noise, sleeplessness or other conditions may be roughly estimated; but that they can 

be exceeded without harming performance if other conditions are appropriate. Hence the need for 

sophisticated techniques to show the effects of these conditions (APU 759) 

14. Ageing. One particular condition is worthy of special mention, because of the rather specific nature of the 

impairment produced. Although older people may be perfectly efficient at some tasks they show up badly at 

others. For example, the memory for a heard number of six digits may be unimpaired to an advanced age; and 

yet the ability to remember three digits and three letters, half presented to the eye and half to the ear, has 

been found to deteriorate by the age of 35. Equally, the effect of irrelevant visual stimuli surrounding a 

relevant one is greater in older people; and unlike the young they do not speed up as much when allowed to 

make the same response to any one of several signals, rather than choosing an appropriate specific response 

for each. Paradoxically, they may be better able to reverse a familiar sequence or rapid actions when 

something unusual happens, because they seem to make such a sequence as a set of separate responses to 

separate signals, rather than running off the whole sequence when they see the first signal. All these results 

and other similar ones can perhaps best be summarized by saying that the older person is impaired in his 

selection of relevant and rejection of irrelevant information; and much less so in many other functions (APU 

647). The same may conceivably be true of the child: see III.3 below. 

15. Physiological Indices. An increasing tendency throughout the period has been the simultaneous 

measurement of behavioural and physiological qualities. So far as the more peripheral measurements are 

concerned, the results have tended to change the interpretation of such measures. For example, muscle 

tension may rise when a man is sleepless, if he is highly motivated to succeed in his task; but if he is not, 

tension may not rise, and performance will then fall. Thus the muscle tension seems to reflect, not the central 

state caused by sleeplessness, but the amount of effort arising secondarily to keep performance constant. 

Equally, low heart rate may be associated with failures of signal detection in sleepless men; but not amongst 

those who have slept normally. At normal levels of alertness; therefore, failures of detection may arise from 

causes other than lowered arousal, a conclusion supported by other (purely behavioural) results. 

Provided such limitations are remembered, measures such as heart rate, skin conductance, or muscle tension 

can provide useful supplementary information. Perhaps more hopeful at present however are measures based 

on the evoked response in the EEG, obtained by averaging the EEG following, say, 50 stimuli of a certain kind. 

Whatever the physiological basis of this response, the size of different components appears to be correlated 

with failures of detection under stimulating conditions on the one hand, and soporific ones on the other. It 

therefore offers some possibility of distinguishing failures attributable to different causes. 

In fact, the magnitude of the contingent negative variation (CNV) under various conditions parallels quite well 

the efficiency of performance, where that performance can be supposed to be controlled by a stored 

probability, or expectancy, on the lines discussed earlier. (APU 786). On the other hand, there is some doubt 



whether the overall amplitude of the evoked response is changed by changes in the direction of the man's 

attention, as is often claimed. It is at least an open possibility at present that the evoked response is greater at 

times when a man is ready to act, rather than at other times; but not for stimuli from a sense organ which he 

is expecting to be stimulated, rather than for those from another sense. If this is confirmed by further work, it 

might mean that the evoked response was associated with arrival of information in the buffer store of Figure 1, 

rather than with the selective extraction of some of that information by the filter. (APU 804). 

III. Future Plans 
1. The Out-Stations. Dr. Colquhoun's work on circadian rhythm, together with his other interests in industrial 

inspection and vigilance, has recently been transferred to the University of Sussex. Although this work will still 

be part of the Unit's programme, it has been separately considered by Council when the out-station was set up 

and the plans will not be repeated in this report. 

Similarly, Dr. Conrad's work on cognitive processes in deaf children, at the Nuffield Centre for Speech and 

Hearing, and that of Dr. Stephens and Miss Fuller on problems of psychoacoustics at the National Physical 

Laboratory, are normally reviewed separately; and are mentioned now only for completeness. 

 

2. The Shaftesbury Road Group. Dr. R. T. Wilkinson's team, and Dr. Hartley, have recently been established in 

a separate house in Cambridge some distance from the main laboratory. These workers all make use of EEG 

averaging equipment, and have similar interests. In the next few years, Dr. Wilkinson plans to examine in 

more detail the effects on behaviour of deprivation of various stages of sleep: he already has behavioural 

evidence for different effects from loss of REM and of non-REM sleep, obtained without EEG backing. (APU 

733). He will also, with the assistance of Mr. Adams, be developing suitable tests of performance for measuring 

effects of abnormal conditions in the field; this is an increasing area of demand. Dr. Hartley will be continuing 

with the work on evoked response and selective attention already mentioned, and studying the effects of 

various environmental conditions such as effects of noise, and the consequences of working for up to a week 

with very restricted sleeping hours. 

The links between this group and others, and the interconnection of the latter, will become evident in later 

paragraphs. 

 

3. The Main Laboratory: Skill and Ergonomics. Another group, of whom the most senior is Dr. Brown, will be 

examining problems of organization and of combination of tasks, with especial reference to car-driving. Two 

particular areas are being developed at present; first, the ability to resist distraction is being measured in 

children of various ages. There have been disturbing trends recently in accidents to younger victims, and there 

is tentative evidence that distractibility may still be present in children who have reached apparently adequate 

levels of mental function from other points of view. A second area is that of the visual perceptual problems of 

driving in fog, when disturbances of speed and distance judgement are easily produced. 

Dr. Hunt, formerly of Hampstead, is examining the relation between heart rate, excretion of catecholamines, 

and driving; and in addition has observed changes in response to peripheral signals after prolonged driving on 



one day, or after a number of days spent driving. Mr. Long is looking rather at the limitations on combining 

various kinds of task, which Dr. Brown's earlier work has shown to be important in driving. It is also ripe for 

closer theoretical study at present; the initial line is the use of simultaneous tasks of signal detection, using the 

parameters of statistical decision theory to analyse the results. 

 

The practical applications of this group are, apart from those to car-driving, primarily to the Post Office. These 

outside contacts take a great deal of time, but their nature in future is hard to predict in detail. 

4. The Main Laboratory: Displays and Controls. In this field, where many of the applications are military, Dr. 

Poulton and Dr. Hammerton are the most senior workers: with Mrs. Brand and Miss Woodhead concentrating 

more upon displays and Mr. McLeod upon controls. 

 

On the display side, the main lines are (a) the study of visual search for relevant amongst irrelevant items, 

which is now of more practical importance than is signal detection. The particular problem under study is the 

effect of multi-dimensional signals in easing search, (b) further studies of combination of evidence in decision-

making, both at the perceptual and at the intellectual level. 

On the control side, the major problem under study at present is that of "cross-talk" when a vehicle under 

control is being observed from another vehicle which is itself moving. Control when vision is temporarily 

obscured is also being investigated. These problems are of course linked to that of the combination of tasks, 

(III.3), through the question of the autonomy of execution of motor acts. Similarly, the question of 

combination of evidence is also connected with that of distraction and concentration. (III.2 and 3). 

Dr. Poulton and Dr. Hammerton also have interests in the effects of abnormal environments: at present further 

studies of the interaction of sleep and heat are in progress, and Dr. Hammerton is also mainly responsible for 

the project on minimal sleep mentioned in connection with Dr. Hartley. The tests used in both cases are linked 

to the work on division of attention and combination of evidence: and both factors are being included by Dr. 

Wilkinson in his development of portable tests for stress. (III.2). 

5. The Main Laboratory: Comprehension and the Presentation of Complex Information. The most senior worker 

in this area is Dr. Morton, who is at present spending most time on problems of the interface between man and 

computer. In the specific project under way at this time, the difficulty is to arrange hospital records in a 

computer in such a way that persons whose skills are in areas other than programming (e.g. a nurse) can 

readily obtain the information they desire. This can be studied by comparing the ease with which untrained 

people can learn to use a large set of specific instructions on the one hand, or on the other a successive 

"conversational" process in which each step produces a small set of alternatives for the next step. At later 

stages of development, this work is likely to expand into the problem of the best general form of language for 

unskilled persons to use in interacting with computers. 

This question is connected with that of comprehension of instructions in ordinary language by human beings. 

Dr. Wright has published several studies of the way in which particular syntactic constructions (especially 

active and passive sentences) affect memory, and she is continuing and extending this line. (APU 771). 

Although complex information is so often delivered by language, there are also related problems which show 



up elsewhere. The interpretation of tables, for example; a function whose difficulty for ordinary people is often 

underestimated by scientists (APU 808). The presentation of route information to car-drivers is another. 

 

In the latter case, Dr. Wright's area touches that of Dr. Holloway, whose main concern is with speech. That is, 

with language arriving to the ear, rather than visually, as Dr. Wright's stimuli usually do. Dr. Holloway is 

pursuing the changes which occur in conversation when very small degradations are produced in the quality of 

sound transmission between the parties. A particularly important aspect is the slowing-down of 

comprehension, which may become noticeable well before actual inaccuracy occurs. This in turn means that 

other jobs done during the conversation may deteriorate. 

As the last point shows, this work is related to that on combination of tasks (III.3); and , through the question 

of context in speech to that of combination of evidence (III.4). Tests of syntactic comprehension are also used 

to assess the effects of stress (III.2), and the relative difficulty of different motor control systems (III.4). As 

opportunity permits, it is hoped to link physiological measurements to linguistic ones; some studies have been 

made of pupil size during sentence comprehension and a particularly fertile possibility is to take simultaneously 

measures of evoked response and of the intelligibility of particular classes of work (III.2). 

 

6. General. It will be seen from the foregoing that the various lines of research are closely interdependent and 

that each tends to borrow from the others. At the same time the specialist in each area are few, and are hard-

pressed by the number of enquiries, each in his own field. The newer lines of outside enquiry, in particular, can 

hardly therefore be met without dropping some of the older lines. Yet this would be damaging to the surviving 

projects. It is hoped therefore that, by some means, the total quantity of work in this general area can be 

increased in the near future. 
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Appendix A 

 

Outside relationships at one time in Autumn 1970 

 

The following is a list of agencies with whom the Unit was in active contact in October-November 1970. By 

active contact is meant a degree of interaction amounting at least to advice on and provision of testing 

techniques, or detailed advice on procedure for tackling some problem. A number of other enquirers have been 

excluded who wanted only sets of references to the literature or a single letter of comment. Some of the 

agencies listed are of course sponsoring larger programmes of experimental work of long duration. 

 

Atomic Energy Research Establishment 

Army 

British Aircraft Corporation 

British European Airways 

British Government Communication Centre 

British Overseas Airways Corporation 

British Standards Institution 

Building Research Station 

Council of Europe Working Party on International Standardization of Sanctions for Road Traffic Offences 

Decimal Currency Board 

Department of Psychological Medicine St. Bartholomew's Medical School 

Food Manufacturers Federation 

Gas Council 

Home Office 

Institute of Aviation Medicine Farnborough 

International Association for Road Traffic Education 

International Committee for Co-ordination of Telecommunication Facilities 

International Drivers Behaviour Research Association 

International Standards Association 

John Lewis Partnership 

London Transport 

Medical Commission on Accident Prevention 

Metal Box Co. Ltd. 

Metropolitan Police 

Ministry of Agriculture 

Ministry of Health 

Ministry of Technology Department of Trade and Industry 



Ministry of Transport 

National Environmental Research Council (British Antarctic Survey) 

National Institute of Agricultural Engineering, Silsoe 

Penguin Education Ltd 

Psychological Institute of Free University of Berlin (for German telephone system) 

Post Office 

Road Research Laboratory 

Royal Navy 

Signals Research and Development Establishment 

St. Dunstans 

Swedish National Institute of Public Health (for sonic bag trials) 

United Cambridge Hospitals 

Wellcome Foundation 

Other MRC Units 

Air Pollution Unit 

Dunn Nutritional Laboratory 

National Institute for Medical Research 

 

Appendix B 

Membership of committees 

Medical Research Council: 

Environmental Medicine Sub-Committee 

Erogonomics and Physical Environment Panel 

Trawler Safety Working Party 

Royal Naval Personnel Research Committee: 

Main Committee 

Hearing Sub-Committee 

Working Party of Physical Fitness 

Operational Efficiency Sub-Committee 

OES Working party on "Human Factors for Designers of Naval Equipment" 

OES Working Party on Sonar Problems 

Army research Committee: 

Working Party on Control Systems 

Adverse Environment Sub-Committee 

Flying Personnel Research Committee: 

Main Committee 

Otological Sub-Committee 

Psychological Sub-Committee 



British Broadcasting Corporation Science Consultative Group 

International Committee for Co-ordination of Telecommunication Facililties 

(CCITT) Working Party on Human Factors Problems in International Telecommunications 

Medical Commission on Accident Prevention, Transport Committee 

Ministry of Transport Research Committee on Road Safety 

Post Office, Human Factors Research Committee 

Social Science Research Council Psychology Committee 

St. Dunstans Scientific Committee 

 

APPLIED PSYCHOLOGY UNIT LIST OF PUBLICATIONS 1964-1970 

 

A.P.U. 456 "The components of Acquisition time" by M. Hammerton, Ergonomics, 7, (1), 91-93. (1964). 

APU 458 "Acoustic Confusions in Immediate Memory" by R. Conrad, Brit. J. Psychol., 55, (1), 75-84. (1964). 

APU 472 "Perceptual and Response Factors in the Organisation of Speech" by D. E. Broadbent, Disorders of 

Language (C.I.B.A.), 79-92, J. & A. Churchill (London). (1964).APU 477 "Factors Affecting the Choice of 

Strategy in Searching", by H. C. A. Dale, Ergonomics, 7, (1), 73-82. (1964). 

APU 478 "On the Correlation between a Serial Choice Reaction Task and Subsequent Achievement at 

Typewriting", by J. A. Leonard and A. Carpenter, Ergonomics, 7, (2), 1997-204. (1964). 

APU 479 "Vigilance" by D. E. Broadbent, British Medical Bulletin, 26, (1), 17-20. (1964). 

APU 486 "Proactive Inhibition in Short-Term Memory", by B. Murdock, J. Exp. Psychol., 68, (2), 184-189. 

(1964). 

APU 487 "'Automating' training in a Simple Keyboard Task", by UJ. A. Leonard and R. Newman, Ergonomics, 7, 

(3), 305-309. (1964). 

APU 488 "Searching a Visual Display in Intermittent Noise", by M. M. Woodhead, J. of Sound & Vibration, 1, 

(2), 157-161. (1964). 

APU 489 "Subjective Measurements of Relative Annoyance of Simulated Sonic Bangs and Aircraft Noises", by 

D. E. Broadbent and D. W. Robinson, J. of Sound & Vibration, 1, (2), 162-174 

APU 490 "Artificial Signals as an Aid to an Inspection Task", by R. T. Wilkinson, Ergonomics, 7, (1), 63-72. 

(1964). 

APU 492 "Effects of up to 60 Hours' Sleep Deprivation on Different Types of Work", by R. T. Wilkinson, 

Ergonomics, 7, (2), 175-186. (1964). 

APU 493 "The Relation between Introversion and Salivation", by D. W. J. Corcoran, Amer. J. Psychol., LXXVII, 

298-300. (1964). 

APU 494 "Identifying the Names and Dosage of Drugs", by E. C. Poulton, J. of Pharmacy & Pharmacology, 16, 

213-219. (1964). 

APU 495 "Postview and Preview in Tracking with Complex and Simple Inputs", by E. C. Poulton, Ergonomics, 7, 

(3), 257-266. (1964). 

APU 496 "How does Noise Affect the Individual?", by A. Carpenter, Impulse, No. 24, 23-25. (1964). 



APU 497 "On Increasing the Sensitivity of Measures of Performance", by E. C. Poulton, Ergonomics, 8, (1), 69-

76. (1965). 

APU 498 "The Grouping of Stimuli in Pattern Recognition as a Function of Age", by P.M.A. Rabbit, Quart. J. Exp. 

Psychol., XVI, (2) 172-176. (1964). 

A.P.U. 499 "The Effects of Context on the Visual Duration of threshold for Words", by J. Morton, Brit.. J. 

Psychol., 55, (2), 165-180. (1964). 

APU 501 "The Redundancy of Letter Sequences and Space Information", by A. D. Baddeley, Amer. J. Psychol., 

77, (2), p.322. (1964). 

APU 502 "A Model for Continuous Language Behaviour", by J. Morton, Language & Speech, 7, (1), 40-70. 

(1964). 

APU 503 "A preliminary Functional Model of Language Behaviour", by J. Morton proc. Int. Cong. Audiol. In 

International Audiology, III, 216-225. (1964). 

APU 504 "Role of Pre-Test Expectancy in Vigilance Decrement", by W. P. Colquhoun and A. D. Baddeley, J. Exp. 

Psychol., 68, (2), 156-160. (1964). 

APU 505 "Efficiency at Sorting Cards in Compressed Air", by E. C. Poulton, M. J. Catton and A. Carpenter, Brit. 

J. Indus. Med., 21, 242-245. (1964). 

APU 506 "Psychological and Physiological Responses to Raised Body Temperature", by R. T. Wilkinson, R. H. 

Fox. R. Goldsmith, J. Hampton and H. E. Lewis, J. App. Physiol., 19, (2), 289-291. (1964). 

APU 507 "Standard typewriter versus Chord Keyboard – an Experimental comparison", by R. Conrad and D. 

Longman, Ergonomics, 8, (1), 77-88. (1965). 

APU 508 "Language Habits, S-R Compatibility and Verbal Learning", by A. D. Baddeley, Amer. J. Psychol., 

L.XXCII, (3), 463-468. (1964). 

APU 509 "The Measurement of Perceputal Load and Reserve Capacity", by I. D. Brown, Trans. Assoc. Indust. 

Med. Officers, 14, 44-49. (1964). 

APU 510 "Set and Age in a Choice-Response Task", by P. M. A. Rabbitt, J, Gerontology & The Gerontologist, 19, 

(3), 301-306. (1964). 

APU 511 "Age and Time for Choice between Stimuli and between Responses". by P. M. A. Rabbitt, J. 

Gerontology & The Gerontologist, 19, (3), 307-312. (1964). 

APU 512 "Ignoring Irrelevant Information", by Pi M. A. Rabbitt, Brit. J. Psychol., 55, (4), 403-414. (1964). 

APU 513 "A Case of an Inappropriate Model", by M. Hammerton, Nature, 203, (No. 4940), 63-64. (1964). 

APU 514 "Failing Efficiency at Card-Sorting during Acclimatisation at 19,000 ft.", by M. B. Gill, E. C. Poulton, A. 

Carpenter, M. M. Woddhead and M. Gregory, Nature, 203. (No. 4943), p. 436. (1964). 

APU 515 "Changes in Heart-Rate and Performance as a Result of Loss of Sleep", by D. W. J. Corcoran, Brit. J. 

Psychol., 55, (3) 307-314. (1964). 

APU 516 "The Effects of Time of Day and Social Isolation on the Relationship between Temperament and 

Performance", by W. P. Colquhoun and D. W. J. Corcoran, Brit. J. Social & Clinical Psychol., (3), 226-231. 

(1964). 

APU 517 "On the Formation of Higher Habits", by J. A. Leonard and R. Newman, Nature, 203, (No. 4944), 550-



551. (1964). 

APU 518 "Transfer of Training between Space-Oriented and Body-Oriented Control Situations", by M. 

Hammerton and A. Tickner, Brit. J. Psychol., 55, (4). 433-437. (1964). 

APU 519 "Signal Transmission Factors within the Human Operator in Communication", by D. E. Broadbent, 

Communication Processes, Proceedings of a Symposium held in Washington, 1963, 63-74. (1964). 

APU 520 "The Influence of Task Complexity and Practice on Performance after Loss of Sleep", by D. W. J. 

Corcoran, J. App. Psychol., 48. (6), 339-343. (1964). 

APU 521 "Information, Acoustic Confusion and Memory Span", by R. Conrad and A. J. Hull, Brit. J. Psychol., 55, 

(4) 429-432. (1964). 

APU 522 "Retroactive Interference in Short-Term Memory", by H. C. A. Dale, Nature, 203, (No. 4952), p. 1408, 

(1964). 

APU 523 ''On the Relationship between Coding and the Ability to see what one is doing in a Sensori-Motor 

Task", by J. A. Leonard, Quart. J. Exp. Psychol., XVI, (4), 325-331. (1964). 

APU 524 "The Effects of Context upon Speed of Reading, Eye Movements and Eye-Voice Span", by J. Morton, 

Quart. J. Exp. Psychol., XVI, (4), 340-354. (1964). 

APU 525 "Stimulus Set, and Response Set", by D. E. Broadbent and M. Gregory, Quart. J. Exp. Psychol., XVI. 

(4), 309-317. (1964). 

APU 526 "Accuracy of Recognition for Speeoh Presented to Right and Left Ears", by D. E. Broadbent and M. 

Gregory, Quart. J. Exp. Psyohol., XVI. (4), 359-360. (1964). 

APU 527 "Immediate Memory and Perception", by A. D. Baddeley, Quart. J. Exp. Psyohol., XVI, (4), 364-367. 

(1964). 

APU 528 "The Effect of Bursts of Noise on an Arithmetic Task", byM. M. Woodhead, Amer. J. Psyohol., 2L, (4), 

627-633. (1964). 

APU 529 "Table of d' and beta", by P. Freeman. (1964). 

APU 530 "Semantic and Acoustic Similarity in Short-Term Memory", by A. D. Baddeley, Nature, 204, (No. 

4963), 1116-1117. (1964). 

APU 531 "The Initial Stimulating Effect of Warmth upon Perceptual Effectiveness", by E. G. Poulton and D. McK. 

Kerslake, Aerospace Med., 36, 29-32. (1965). 

APU 532 "On the Interaction of S-R Compatibility with other Variables Affecting Reaction Time", by D. E. 

Broadbent and M. Gregory, Brit. J. Psychol., 56, (1), 61-67. (1965). 

APU 533 "Recency in Two-Choice Guessing Tasks", by H. C. A. Dale, Brit. J. Psychol., 56, (1), 33-44. (1965). 

APU 534 "Some Confirmatory Results of Age Differences in Simultaneous Stimulation", by D. E. Broadbent and 

M. Gregory, Brit. J. Psychol., 

(1), 77-80. (1965). 

APU 535 "Recent Research in the Psychology of Inspection ", by W. P. Colquhoun, J. Textile Inst. & Industry, 

252-255. (1964) 

APU 536 "The Medical Research Council's Applied Psychology Research Unit", by E. C. Poulton, Cambridge Univ. 

Med. Soc. Mag. ("Murmur"), 1O, 3-7. (1964). 



APU 537 "The Application of Information Theory and Decision Theory to Human Perception and Reaction", by 

D. E. Broadbent, Progress in Brain Research, 17, 309-320. (1965). 

APU 538 "Intermittent Display Presentation in Coincidence Judgements", by A. H. Tickner, Ergonomios, 8, (2), 

169-172. (1965). 

APU 539 "An Age Decrement in the Ability to Ignore Irrelevant Information", by P. M. A. Rabbitt, J. 

Gerontology and The Gerontologist, 20, (2), 234-238. (1965). 

APU 540 "Response Facilitation on Repetition of Limb-Movement", by 

P. M. A. Rabbitt, Brit., J. Psychol., 56, (2), 303-304.' (1965). 

APU 541 "On the Acquisition and Maintenance of High Speed and High Accuracy in a Keyboard Task", by J. A. 

Leonard and R. Newman, Ergonomios, 8, (3), 281-304. (1965). 

APU 542 "Problem Solving on a Stochastic Process", by L. H. Shaffer, Ergonomics, 8, (2), 181-192. (1965). 

APU 543 "Effects of Cold and Rain upon the Vigilance of Lookouts", by E. C. Poulton, N. B. Hitchings and R. B. 

Brooke, Ergonomics, 8, (2), 163-168. (1965). 

APU 544 "Prior Context and Fractional v. Multiple Estimates of the Reflectance of Grays against a Fixed 

Standard", by E. C. Poulton, D. C. V. Simmonds, R. M. Warren and J. C. Webster, J. Exp. Psychol., 62., (5), 

496-502. (1965). 

APU 545 "Thinking and Doing* the Changing Demands of Work", by D. E. Broadbent, Proc. Roy. Soc. Health, 

42, 77-80. (1965). 

APU 546 "Predictability and Immediate Memory for Consonant Sequences", by A. D. Baddeley, R. Conrad and 

A. J. Hull, Quart. J. Exp. Psychol., XVII, (2), 175-177. (1965). 

APU 547 "Acoustic Factors v. Language Factors in Short-Term Memory", by R. Conrad, P. Freeman and A. J. 

Hull, Psychonomic Sci., 3., 57-58. (1965). 

APU 548 "Techniques in the Study of Short-Term Memory", by D. E, Broadbent, Acta Psychologica, XXIV. (3), 

220-233. (1965). 

APU 549 "Personality and the Inverted-U Relationship", by D. W. J. Corcoran, Brit. J. Psyohol., .56, (2 & 3), 

267-273- (1965). 

APU 55O "Making the Choice", by D. E. Broadbent, Disoovery, XXVI. (5), 39-41- (1965). 

APU 551 "The Guessing Correction in Vocabulary Tests", by M. Hammerton, Brit. J. Educ. Psychol., XXXV. (2), 

249-251. (1965). 

APU 552 "The Role of the Nature., of the Material in Verbal Learning", by R. Conrad, Acta Psychologica, XXIV. 

(3), 244-252. (1965). 

APU 553 "Letter Differentiation and Rate of Comprehension in Reading", by E. C. Poulton, J. App. Psychol., 49, 

(5), 358-362. (1965). 

APU 554 "Order Error in Immediate Recall of Sequences", by R. Conrad, J. Verb. Learn. & Verb. Behav., 4, (3), 

161-169. (1965). 

APU 555 "Automation* Some Underlying Psychological Processes", by E. C. Poulton, Trans. Assoc. Indus. Med. 

Offioers, 96-99, (1965). 

APU 556 "Efficiency at Sorting Cards in Compressed Air", by E. C. Poulton and M. J. Catton. In "Hyperbaric 



Oxygenation" (Ed. I. McA. Ledingham), pp. 230-235. E. & S. Livingstone, Edinburgh & London. Proo. 2nd 

Intemat. Cong., Glasgow, September 1964. (1965). 

APU 557 "A Comparison of Two Subsidiary Tasks used to Measure Fatigue in Car Drivers", by I. D. Brown, 

Ergonomios, 8, (4), 467-474. (1965). 

APU 558 "Subjective and Objective Comparisons of Successful and Unsuccessful Trainee Drivers", by I. D. 

Brown, Ergonomics, (1), 49-56. (1966). 

APU 559 "Effect of a Car Radio on Driving in Traffic", by I. D. Brown, Ergonomics, 8, (4), 475-479. (1965). 

APU 56O "Skill in Fast Ball Games", by E. C. Poulton, Biol. & Human Affairs, il, (1), 39-43. (1965). 

APU 561 "A Note on the Application of Information Theory to Studies of. Tracking Behaviour", by M. 

Hammerton, Quart. J. Exp. Psychol., xvii, (3), 261-263. (1965). 

APU 562 "Age and Choice between Responses in a Self-Paced Repetitive Task", by P. M. A. Rabbitt and M. 

Rogers, Ergonomics, 8, (4), 435-444. (1965). 

APU 563 "Choice Reaotion with Variable S-R Mapping", by L. H. Shaffer, J. Exp. Psychol., JO, (3), 284-288. 

(1965). 

APU 564 "Engineering Psychology, 1966", by E. C. Poulton, Annual Reviews Inc., H, 177-200. (1966). 

APU 565 "Perceptual Defence and the Engineering Psychologist, by D. E. Broadbent, Brit. Psychol. Soo. Bull., 

18, (No. 60). (1965). 

APU 566 "Acoustic Correlates of Stress", by J. Morton and W. Jassem, Lang. & Speech, a, (3), 159-181. 

(1965). 

APU 567 "Information Processing in the Nervous System", by D. E. Broadbent, Science, 150, 457-462. (1965). 

APU 568 "Recognition of Complex Sounds over the Long and Short Term", by D. W. J. Corcoran, J. Verb. Learn. 

& Verb. Behav., 4, (5), 390-385. (1965). 

APU 569 "A Digital Read-Out Device for Blind People", by J. A. Leonard and A. Davidson, Med. Electron. & Biol. 

Eng., 3_, 441-442. (1965). 

APU 570 "A Reformulation of the Yerkes-Dodson Law", by D. E. Broadbent, Brit. J. Math. & Stat. Psyohol., 18, 

(2), 145-157. (1965). 

APU 571 "A Simple Device for a Continuous Paper Change", by J. A. Leonard and A. Carpenter, Quart. J. Exp. 

Psychol., XVII. (4). 353-355. (1965). 

APU 572 "The Influence of Depth on the Manual Dexterity of Free Divers", by A. D. Baddeley, J, App. Psychol., 

50, (1), 81-85. (1966). 

APU 573 "Prediction of Response to Multi-Dimensional from Responses to Unidimensional Stimuli", by D. W. J. 

Corcoran, J. Exp. Psychol., 71, (1), 47-54. . (1966). , 

APU 574 "Effects of Noise and Signal Rate upon Vigilance Analysed by Means of Decision Theory", by D. E. 

Broadbent and M. Gregory, Human Factors, 7, 155-162. (1965). 

APU 575 "An Investigation into the Comparative Suitability of Forearm, Hand, and Thumb Controls in 

Acquisition Tasks", by M. Hammerton and A. H. Tickner, Ergonomios, 9, (2), 125-130. (1966). 

APU 576 "Sleep Deprivation", by R. T. Wilkinson, in "The Physiology of Survival" (Eds. A. L. Bacharach and 0. G 

Edholm). Academic Press, London. pp. 399-430. (1965). 



APU 577 "Information Theory and Perception", by D. E. Broadbent, Gawein, xiii, 369-379* (1965). 

APU 578 "An Asymmetrical Transfer Effect in Research on Knowledge of Performance", by I. D. Brown, J. App. 

Psychol., 50, (2), 118-120. (1966). 

APU 579 "Errors and Error Correction in Choice Response Tasks", by P. M. A. Rabbitt, J. Exp. Psychol., 71 U), 

264-272.. (1966). 

APU 580 "Interference or Decay over Short Retention Intervals", by R. Conrad, J. Verb. Learn. & Verb. Behav., 

6, (1), 49-54. (1967). 

APU 581 "The Capacity for Generating Information by Randomization", by A. D. Baddeley, Quart. J. Exp. 

Psychol., XVIII, (2), 119-129. (1966). 

APU 582 "The Effect of Semantic Similarity on Retroactive Interference in Long-and Short-Term Memory", by 

A. D. Baddeley and H. C. A. Dale, J. Verb. Learn. & Verb. Behav., 5, (5), 417-420. (1966). 

APU 583 "On the Nature of Short-Term Memory Encoding by the Deaf", by R. Conrad and M. L. Rush, J. Speech 

& Hearing Disorders, 3O, (4), 336-343. (1965). 

APU 584 "Response Availability and Short-term Memory", by H. C. A. Dale, J. Verb. Learn. & Verb. Behav., 6, 

(1), 47-46. (1967). 

APU 585 "Remembering a List of Two-Digit Numbers", by H. C. A. Dale and A. D. Baddeley, Quart.' J. Exp. 

Psyohol., XVIII. (3), 212-219. (1966). 

APU 586 "Nitrogen Narcosis and the Working Diver", by A. D. Baddeley, Triton, II, 24-26. (1966). 

APU 587 "Time Estimation at Reduced Body Temperatures", by A. D. Baddeley, Amer. J. Psychol., LXXIX, (3), 

475-479. (1966). 

APU 588 "An Effect of Noise on the Distribution of Attention", by M. M. Woodhead, J. App. Psychol., 50, (4), 

296-299. (1966). 

APU 589 "Evoked Cortical Response during Vigilance", by R.T. Wilkinson, H. C. Morlock and H. L. Williams, 

Psychon. Sci., (6), 221-222. (1966). 

APU 590 "Reading Efficiency in Flickering Light", by E. C. Poulton, P. G. Kendal and R. J. Thomas, Nature, 209, 

(No. 5029), 1267-1268. (1966). 

APU 591 "Sleep and Dreams", by R. T. Wilkinson, in "New Horizons in Psychology" (Ed. B. Foss). Penguin 

Books, pp. 253-270. (1966). 

APU 592 "Bayesian Statistics and Popper's Epistemology", by M. Hammerton, Mind, LXXVII. (No. 305), 109-

112. (1968). 

APU 593 "How Noise Affects Work", by D. E. Broadbent, New Society, No. 179, 12-14. (1966). 

APU 594 "Evidence of Semantic Coding in Short-Term Memory", by H. C. A. Dale and M. Gregory, Psychon. 

Sci., (2), 75-76. (1966;. 

APU 595 "Varying the Number of Alternatives in Short-Term Recall", by M. M. Woodhead, Brit. J. Psychol., (1 & 

2), 45-52. (1966). 

APU 596 "Positive and Negative Recency in Two-Choice Guessing", by H; C A. Dale, Brit. J. Psychol., 57, (1 & 

2), 35-43. (1966). 

APU 597 "An Acoustic Factor in Letter Cancellation", by D. W. J. Corcoran, Nature, 210. (No. 5036), p. 658. 



(1966). 

APU 598 "Lightness of Grays Effects of Background Reflectance", by . E. C. Poulton and R. Warren, Perception 

& Psychophysics, 1, 145-148. (1966). 

APU 599 "Rate of Presentation and the Acoustic Similarity Effect in Short-Term Memory", by R. Conrad, A. D. 

Baddeley and A. J. Hull, Psyohon. Sci., 5, (6), 233-234. (1966). 

APU 600 "The Relation between Theory and Experiment", by D. E. Broadbent, Paper given at Symposium - Les 

Modeles et la Formalisation du Comportement - Paris, July, 1965. PP. 69-89, in Proceedings. Editions du Centre 

National de la Recherohe Scientifique, Paris, 1967. 

APU 601 "Unwanted Asymmetrical Transfer Effects with Balanced Experimental Design", by E. C. Poulton and P. 

R. Freeman, Psychol. Bull., 66, (1), 1-8. (1966). 

APU 602 "Styr- Och Kontroll-Operationer", by E. C. Poulton, Handboki Ergonomi, 319-353. Almqvist & Wiksell, 

Stookholm. (1966). 

APU 603 "Tracking Behavior", by E. C. Poulton, "Acquisition of Skill', Chapter 8, pp. 361-409. Academic Press, 

Inc., New York. (1966). 

APU 604 "Two-State Threshold Model and Rating-Scale Experiment", by D. E. Broadbent, (Letter to the Editor), 

J. Acoust. Soo. Amer., 40, (1), 244-245. (1966). 

APU 605 "Measures for the Efficiency of Simulation as Training Devices", by M. Hammerton, Ergonomics, JO, 

(1), 63-65. (1967) 

APU 606 "Adaptation to the Underwater World", by A. D. Baddeley, British Sub-Aqua Club Diving Manual, 5th 

Edition, Sec. 13» pp. 1-5» (1966). 

APU 607 "When Recognition is no better than Recall", by H. C. A. Dale, Letter in Nature, 211. (No. 5046), p. 

324. (1966). 

APU 608 "A Two-Hour Reading Course", by J. Morton, Letter in Nature, 211, (No. 5046), 323-324. (1966). 

APU 609 "Complex Reaction Times at Simulated Cabin Altitudes", by D. M. Denison, F. Ledwith and E. C. 

Poulton, Aerospace Med., 37, (10), 1010-1013. (1966). 

APU 610 "The Role of the Interpolated Task in Short-Term Retention", "by R. Conrad and A. J. Hull, Quart. J. 

Exp. Psyohol., XVIII. (3), 266-269. (1966). 

APU 611 "The Relative Efficiency at Depth of Divers Breathing Air and Oxy-Hellum", by A. D. Baddeley, 

Underwater Assoc Annual Report, pp. 13-18. (1965). 

APU 612 "Efficiency at Sorting Cards in Air and a 20% Oxygen-Helium Mixture at Depths down to 100 ft. and in 

Enriched Air", by P. B. Bennett. E. C. Poulton, A. Carpenter and M. J. Catton, Ergonomics, 10, (1), 53-62. 

(1967). 

APU 613 "Performance following a Night of Reduced Sleep", by R. T. Wilkinson, R. S. Edwards and E. Haines, 

Psychon. Soi., (12), 471-472. (1966). 

APU 614 "Short-Term Memory for Word Sequences as a Function of Acoustic, Semantic and Formal Similarity", 

by A. D. Baddeley, Quart. J. Exp. Psyohol., XVIII. (4), 362-365. (1966). 

APU 6i5 "Some Effects of Partial Advance Information on Choioe Reaction with Fixed or Variable S-R Mapping", 

by L. H. Shaffer, J. Exp. Psyohol., 22, (4), 541-545. (1966). 



APU 616 "A Difficulty in Assessing Bimodality in Certain Distributions", by D. E. Broadbent, Brit. J. Math. & 

Stat. Psyohol., 19, (1), 125-126. (1966). 

APU 617 "Factors Affecting the Use of Simulators for Training", by M. Hammerton, Proo. Inst. ELectrioal 

Engineers, 113. (11), 1881-1884. (1966). 

APU 618 "Short-term Memory Factor in the Design of Data-Entry* an Interface between Short-Term Memory 

and S-R Compatibility", by S. Conrad, J. App. Psychol., 50, (5), 353-356. (1966). 

APU 619 "Manpower Development", by Elias H. Porter (Harper & Row, 1964). A Review by M. Hammerton, J. of 

Management Studies, p. 226. (1966). 

APU 620 "On the Handling of Heavy Bias in a Self-Paced Task", by J. A. Leonard, R. Newman and A. Carpenter, 

Quart. J. Exp. Psyohol., XVIII, (2), 130-141. (1966). 

APU 621 "Effects of Prolonged Driving upon Driving Skill and Performance of a Subsidiary Task", by I. D. 

Brown, A. H. Tickner and D. C. V. Siauaonds, J. Indus. Med., & Surgery, 35, (9), 76O-765. (1966). 

APU 622 "A Test of Some Assumptions about Psychological Space", by D. W. J. Corcoran, Amer. J. Psychol., 

79, (4), 531-541. (1966). 

APU 623 "Times for Transitions between Hand and Foot Responses in a Self-Paced Task", by P. M. A. Rabbitt, 

Quart. J. Exp. Psyohol., XVIII, (4), 334-339. (1966). 

APU 624 "Word Frequenoy Effect and Response Bias", by D. E. Broadbent, Psychol. Rev., 74, (l), 1-15. (1967). 

APU 625 '"The Well-Ordered Mind", by D. E. Broadbant, Amer. Eduo. R©a. J., (3), 281-295- (1966). 

APU 626 "The Influence of Acoustic and Semantic Similarity on Long-Term Memory for Word Sequences", by A. 

D. Baddeley, Quart. J. Exp. Psyohol.. XVIII, (4), 302-309. (1966). 

APU 627 "The Efficiency of Divers Breathing Oxv-Helium", by A. D. Baddeley and N. C. Flemming, Ergonomios, 

JO, (3)» 311-319. (1967). 

APU 628 "Error Correction Time without External Error Signals", by P. M. A. Rabbitt, Nature, 212, (No. 5060), 

p. 438. (1966). 

APU 629 'Training for Vigilance: a Comparison of Different Techniques", by W. P. Colquhoun, Human Factors, 

8, (1), 7-12. (1966). 

APU 63O "The Effect of Unwanted Signals on Performance in a Vigilance Task: a Reply to Jerison", by W. P. 

Colquhoun, Ergonomios, 9, (5), 417-419. (1966). 

APU 631 "Transition Effects in Three-Choioe Reaction with Variable S-R Mapping", by L. H. Shaffer, J. Exp. 

Psyohol., 73 (1), 101-108. (1967). 

APU 632 "Simple Rehearsal Strategies for Short-Term Reoall", by M. M. Woodhead, Psychon. Sci., 6, (8), 385-

386. (1966). 

APU 633 "Recognition* Memory for Words Correctly Heard in Noise", by P. M. A. Rabbitt, Psychon. Soi., 6, (8), 

383-384. (l966). 

APU 634 "Tracking a Variable Rate of Movement", by E. 0. Poulton, J. Exp. Psychol., (1), 135-144. (1967). 

APU 635 "The Development of a Keyboard Training Situation in Miniature", by J. A. Leonard, Brit. J. Psyohol., 

(3 & 4), 275-289. (1966). 

APU 636 "Influence of Signal Probability during Pre-Training on Vigilance Decrement", by W. P. Colquhoun and 



A. D. Baddeley, J. Exp. Psychol., Ii» (1)» 153-155. (1967). 

APU 637 "Psychology and Behaviour of Drivers in the Causation of Accidents", by E. 0. Poulton, International 

Road Safety and Traffic Review, XIV, (4), 13-18. (1966). 

APU 638 "Visual Factors Affecting Transfer of Training from a Simulated to a Real Control Situation", by M. 

Hammerton and A. H. Tickner, J. App. Psychol., 21, (1), 46-49. (1967). 

APU 639 "Simulators for Training",'by M. Hammerton, Electronics & Power, 13, (1), 8-10. (1967). 

APU 64O "Error-Detection and Correction Latencies as a Function of S-R Compatibility", by P. M. A. Rabbitt and 

S. Phillips, Quart. J. Exp. Psychol., XIX, (1), 37-42. (1967). 

APU 641 "Evoked Response and Reaction Time", by R. T. Wilkinson, Aota Psychologies., XXVII. 235-245. 

(l9&7). 

APU 642 "Time to Detect Errors as a Function of Factors Affeoting Choice-Response Time", by P. M. A. Rabbitt, 

Acta Psychologioa, XXVII, 131-142. (1967). 

APU 643 "Decrement in Skill Observed after 7 Hours of Car Driving", by I. D. Brown, Psychon. Sci., 7, (4), 131-

132. (1967). 

APU 644 "Learning to Ignore Irrelevant Information", by P. M. A. Rabbitt, Amer. J. Psychol., 80, (1), 1-13. 

(1967). 

APU 645 "Graphics* the Case for Research", by D. Cheetham, E. C. Poulton and B. Grimbly, Design, 195. 48-

51. (1965). 

APU 646 "Sonar Target Detection as a Decision Process", by W. P. Colquhoun, J. App. Psychol., 51, (2), 187-

190. (1967)- 

APU 647 "Age and Responses to Repetitive and Interruptive Signals", by P. M. A. Rabbitt and J. E. Birren, J. 

Gerontology, 22, (2), 143-150. (1967). 

APU 648 "Signal Discriminability, S-R Compatibility and Choice Reaction Time", by P. M. A. Rabbitt, Psychon. 

Sci., 7, (12), 419-42O. (1967). 

APU 649 "Reply to Comments by C. B. Gibbs", by M. Hammerton and A. H. Tickner, Ergonomics, 10, (4), p. 

433. (1967). 

APU 650 "Some Alternative Methods of Predicting Performance Among Professional Drivers During Training", by 

I. D. Brown, Ergonomics, H, (1), 13-21. (1968). 

APU 651 "Measurement of Control Skills, Vigilance and Performance on a Subsidiary Task during 12-hours Car 

Driving", by I. D. Brown, D. C. V. Simmonds and A. H. Tickner, Ergonomics, 10, (6), 665-673. (1967). 

APU 652 "Skimming (Scanning) News Items Printed in 8-point and 9-point Letters", by E. C. Poulton, 

Ergonomics, 1O, (6), 713-716. (1967). 

APU 653 "An Experimental Investigation of Camera Shake", by D.C. V. Simmonds and E. C. Poulton, 

Photographio Jnl., 107. (4), 113-118. (1967). 

APU 654 Beyond Industrial Psychology", by R. Conrad, Brit. Psychol. Soc. Bull. 20, (67), 1-12. (1967). 

APU 655 "Familiarity and Free Recall", by H. C. A. Dale, Quart. J. Exp. Psychol., 19., (2), 103-108. (1967). 

APU 656 "Auditory Evoked Response and Reaction Time", by R. T. Wilkinson and H. C. Morlock, 

Electroencephalography & Clin. Neurophysiol., 



21, 50-56. (1967). 

APU 657 "Physical Fitness and Skilled Work after Exercise", by M. Hammerton and A. H. Tickner, Ergonomics, 

11, (1), 41-45. (1968). 

APU 658 "Psychological Refractory Period and the Length of Time Required to Make a Decision", by D. E. 

Broadbent and M. Gregory, Proo. Roy. Soo. B. , 168, 181-193* (1967). 

APU 659 "An Acouotic Factor In Proof Reading", "by D. W. J. Corcoran, Nature, 214, (No. 5090), .851-852. 

(1967). 

APU 660 "Population Norms of Top Sensory Magnitudes and S. S. Stevens' Exponents", by E. C. Poulton, 

Percept. & Psychophysics, 2, (7), 312-316. (1967). 

APU 661 "Population Norms for Sentence Completion", by J. Morton. (Unpublished). (1967). 

APU 662 "The Effects of Noise and Doubling the Signal Frequency on Individual Differences in Visual Vigilance 

Performance", by D. R. Davies and G. R. J. Hockey, Brit. J. Psychol., (3), 381-389. (l966). 

APU 663 "Searching for Newspaper Headlines Printed in Capitals or Lower Case Letters", by E. C. Poulton, J. 

App. Psychol., 51 (5), 417-425. (1967). 

APU 664 "The Preferred Layout for Numeral Data Entry Keysets", by R. Conrad and A. J. Hull, Ergonomics, 11, 

(2), 165-173. (1968). 

APU 665 "Measurement of Fatigue in Abnormal Physical Environments", by I. D. Brown. In "The Effects of 

Abnormal Physical Conditions at Work". pp. 168-178. (Eds. Davis & Tyrer.) Livingstone, London. (1967). 

APU 666 "Performance with Different Push-Button Arrangements", by R. Conrad, Het FTT-Bedrijf, XV, (1 & 2), 

110-113. (1967). 

APU 667 "A Singular Lack of Incidental Learning", by J. Morton, Nature, 215,(No. 5097), 203-204. (1967). 

APU 668 "Nitrogen Narcosis and Performance Under Water", by A. D. Baddeley, J. W. de Figueredo. J. W. 

Hawkswell Curtis and A. N. Williams, Ergonomics, H, (2), 157-164. (1968). 

APU 669 ; "Diver Performance and the Interaction of Stress", by A. D. Baddeley, Underwater Assoc. Report, 

1966/67, 35-38. (1967). 

APU 670 "Aspects of Human Decision Making", by D. E. Broadbent, Advancement of Science, September, 53-

64. (1967). 

APU 671 "The Time Course of Preparation", by P. Bertelson, Quart. J. Exp. Psychol., 19, (3), 272-279. (1967). 

APU 672 "Relationship between Circadian Rhythm of Body-Temperature and Introveroion-Extraversion", by M. 

J. F. Blake, Nature, 212, (No. 5103),896- 89.- (1967). 

APU 673 "the Perception of Emotionally Toned Words", by D. E. Broadbent and M. Gregory, Nature, 215. (No. 

5101), 581-584. (1967). 

APU 674 "Notes on Current Knowledge Concerning the Psychology of Learning Modern Languages", by D. E. 

Broadbent. Paper presented to Committee on Research and Development in Modern Languages, 1967. 

Published ins Manpower and Applied Psychology, I, (2), 148-157. (1967). 

APU 675 "Copying Alpha and Numeric Codes by Hand* an Experimental Study", by-R. Conrad and A. J. Hull, J. 

App. Psychol., 51, (5), 444-448. (1967). 

APU 676 "Designing Postal Codes for Public Use", by S. Conrad, Ergonomics, JO, (2), 233-238. (1967). 



APU 677 "Hyoscine and Cyclizine as Motion Sickness Remedies", by J. J. Brand, W. P. Colquhoun, A. H. Gould; 

and W. L. M. Perry, Brit. J. Pharm. & Chemotherapy, JO, (3), 463-469. (1967). 

APU 678 "Time of Day Effects on Performance in a Range of Tasks", by M. J. P. Blake, Psychon. Sci., (6), 349-

350. (1967). 

APU 679 "Comprehension of an Existing Teleprinter Input and of Possible Alternatives", by E. C. Poulton and C. 

H. Brown, J. App. Psychol., 52, (1), 16-21. (1968). 

APU 680 "Redundancy Effects in Short-Term Memory", by D. W. J. Corcoran and D. L. Weening, Quart. J. Exp. 

Psyohol., 19, (4), 309-318. (1967), 

APU 681 "Passive Versus Active Recognition Models, or is your Homunculus Really Necessary?" by J. Morton 

and D. E. Broadbent. Ins "Models for the Perception of Speech and Visual Form", pp. 103-110. (Ed. Weiant 

Wathen-Dunn). M.I.T. Press. (l967) 

APU 682 "The New Psychophysicsi Six Models for Magnitude Estimation", by E. C. Poulton, Psychol. Bull., 69, 

(1), 1-19- (l968). 

APU 683 "Car Driving and Fatigue", by I. D. Brown, Triangle, 8, 131-137, (1967). 

APU 684 "Comments on 'Interaction of the Auditory and Visual Modalities'", by J. Morton, J. Acous. Soc. Amer., 

42, (6), 1342-1343. (1967). 

APU 685 "Acoustic Factors in Visual Search", by D. W. J. Corcoran and D. L. Weening, Quart. J. Exp. Psychol., 

20, (1), 83-85. (1968). 

APU 686 "Perceptual Independence and Recognition of Two-Dimensional Auditory Stimuli", by D. W. J. 

Corcoran, J. Aoous. Soo. Amer., 42, (1), 139-142. (1967). 

APU 687 "Interaction of Aloohol with Incentive and with Sleep Deprivation", by R. T. Wilkinson and W. P. 

Colquhoun, J. Exp. Psyohol., 76, (4), 623-629. (1968). 

APU 688 "Response Bias in Very First Judgments of the Reflectance of Grayss Numerical Versus Linear 

Estimates", by E. C. Poulton. D. C. V. Simmonds and R. M. Warren, Perception & Psychophysics, 3,(2A), 112-

114. (1968). 

APU 689 "Input Modality and the Serial Position Curve in Short-Term Memory", by R. Conrad and A. J. Hull, 

Psychon. Soi., 10, (4), 135-136. (1968). 

APU 690 "Biological Rhythms and Shift Work", by W. P. Colquhoun, Spectrum, 7-8. (December 1967). 

APU 691 "Memory after Reading Aloud and Reading Silently", "by E. C. Poulton and C. H. Brown, Brit. J. 

Psychol., 58, (3 & 4),-213-222. (1967). 

APU 692 "Serial and Parallel Classification", by D. W. J. Corcoran, Brit. J. Psychol., 58, (3 & 4), 197-203. 

(1967). 

APU 693 "Repeated Items and Decay in Memory", by J. Morton, Psychon. Sci. 1O, (6), 219-220. (1968). 

APU 694 "Weighing Evidence* an Attempt to Assess the Efficienoy of the Human Operator", by H. 0. A. Dale, 

Ergonomics, 11, (3), 215-230. (1968). 

APU 695 "Remote Monitoring of Motorways using Closed-Circuit Television", by A. H. Tickner and E. C. Poulton, 

Ergonomios, 11, (5), 455-466. (1968). 

APU 696 "Studies on Temporary Threshold Drift", by S. D. G. Stephens, Intemat. Audiol., VII, (3), 267-279. 



(1968). 

APU 697 "Some Observations of the Effeots of Stress upon Cortico-Steroid Excretion Rates in the Urine of 

Scuba Divers", by M. Hammerton and M. Lobban, Psyohon. Sci., 10, (9), 325-326. . (1968). 

APU 698 "Increasing Efficiency by Ergonomios", by I. D. Brown, in Production Engineering Research Assoc. 

Symposium Manual "Ergonomics and Higher Productivity", Seotion 5, pp. 1-5. (1968). 

APU 699 "Closure and Responee Bias in Short ./Derm Memory for Form", by A. D. Baddeley, Brit. J. Psychol., 

59, (2), 139-145. (1968). 

APU 700 "The Measurement of Legibility", by E. C. Poulton, Printing Technology, 12, (2), 72-76. (l968). 

APU 701 "A Three-Minute Reasoning Test Based on Grammatical Transformation", by A. D. Baddeley,"Psychon. 

Soi., 10, (10), 341-342. (1968) 

APU 702 "Using Tabulated Information", by P. A. M. Wright, Ergonomics, 11,(4), 331-343. (1968). 

APU 703 "Experimental Studies of Shift Work. II. Stabilized 8-hour Shift Systems", by W. P. Colquhoun, M. J. 

F. Blake and R. S. Edwards, Ergonomios, 11, (6), 527-546. (l968). 

APU 704 "Three Kinds of Error-Signalling Responses in a Serial Choice Task", by P. M. A. Rabbitt, Quart. J. Exp. 

Psyohol., XX, (2), 179488. (1968). 

APU 705 "An Investigation into the Effect of Exercising Particular Limb Segments upon Performance in a 

Traoking Task", by M. Hammerton and A. H. Tiokner, Ergonomios, 12, (1), 47-49. (1969). 

APU 706 "Comparison of Operator Performance on a Traoking Task using Discretely and Continuously Variable 

Controls", by M. Hammerton and A. H. Tiokner, J. App. Psyohol., (4), 319-320. (1968).. 

APU 707 "Human Factors in the Control of Road Vehicles", by I. D. Brown," I.2.E. Journal - Eleotronioa & 

Power, 14, 275-279. (1968). 

APU 708 "Visual Perception of "Words Differing in Letter Digram Frequency", by D. E. Broadbent and M. 

Gregory, J. Verb. Learn. & Verb. Behav, 2, (2), 569-571. (1968). 

APU 709 "Prior Recall of Newly Learned Items and the Recency Effect in Free Recall", by A. D. Baddeley, J. 

Ganad. Psychol., 22, (3), 157-163. (1968). 

APU 710 "Comparisons of Training Techniques for Complex Sound Identification", by D. W. J. Corcoran, A. 

Carpenter, J. Webster and M. M. Woodhead, J. Aoous. Soc. Amer., (1), 157-167. (1968). 

APU 711 "Searching for Letters or Closed Shapes in Simulated Electronic Displays" by E. C. Poulton, J. App, 

Psyohol., 52, (5), 348-356. (1968). 

APU 712 "A Case of Gentamicin Accentuated Hearing Loss", by S. D. G. Stephens, J. Laryng. & Otol., LXXXII, 

(9), 803-808. (1968). 

APU 713 "Sleep Deprivation", by R. T. Wilkinson, Triangle (Sandoa Journal of Medical Science), 8, 162-166. 

(1968). 

APU 714 'Experimental Studies of Shift Work: I. A Comparison of 'Rotating' and 'Stabilized' 4-hour Shift 

Systems", by W. P. Colquhoun, M. J. F. Blake and R. S. Edwards, Ergonomios, H, (5), 437-453. (1968). 

APU 715 "Sentence Retention and Transformation Theory", by P. A. M. Wright, Quart. J. Exp. Psychol., 20, (3), 

265-272. (1968). 

APU 716 "Perceptual Independence in Speech Perception", by D. W. J. Corcoran, D. D. Dorfman and D. L. 



Weening, Quart. J. Exp. Psyohol., 20, (4) 336-350. (1968). 

APU 717 "Channel-Capacity, Intelligibility and Immediate Memory", by P. M. A. Rabbitt, Quart. J. Exp. Psychol., 

20, (3), 241-248. (1968). 

APU 718 "Repetition-Effects and Signal-Classification Strategies in Serial Choice-Response Tasks", by P. M. A. 

Rabbitt, Quart- J. Exp. Psychol., 20, (3), 232-240. (1968). 

APU 719 "How Does Acoustic Similarity Influence Short-Term Memory?" by A. D. Baddeley, Quart. J. Exp. 

Psychol., 20, (3), 249-264. (1968). 

APU 720 "Selective Interference in Immediate Recall", by J. Morton, Psychon, Sci., (2), 75-76. (1968). 

APU 721 "A Retest of the Response Bias Explanation of the Word-Frequency Effect", by John Morton, B. J. 

Math. & Stat. Psychol., 21., (1), 21-33.- (1968). 

APU 722 "The Perception of Stress in Synthetio Speech-Like Stimuli by Polish Listeners", by W. Jassem, J. 

Morton and M. Steffen-Batog. In 'Speech Analysis and Synthesis" (Ed. Nabitka), pp. 289-308. Polish Aoademy 

of Sciences. .(1968). 

A.P.U. 723 "Frequency Weighting Contours for Predicting the Speech Interfering Aspects of Noise", by J. 

Webster, Proc. Hoy. Soo. Philosoph. Trans. A., 263, 315-323. (1968). 

APU 724 "Delay and the Digit Probe", by A. D. Baddeley, Psychon. Sci., 12, (4), 147-148. (1968). 

APU 725 "On the Combination of Evidence from-the Eye and Ear", by D. W. J. Corcoran and D. L. Weening, 

Ergonomics, 12, (3), 383-394. (1969). 

APU 726 "Performance Tests with Non-Circular Coins", by P. A. M. Wright, 

A. J. Hull and R. Conrad, Ergonomios, 12, (1), 1-10. (1969). 

APU 727 "Two Studies of the Depth Hypothesis", by P. A. M. Wright, Brit. J. Psychol., 60, (1), 63-69. (1969). 

APU 728 "An Investigation into the Effects of Stress upon Skilled Operator 

Performance", by M. Hammerton and A. H. Tickner, Ergonomics, 12, (6), 851-855. (1969). 

APU 729 "Perceiving Steady State Vowel, Musioal and Meaningless Sounds", by 

J. C. Webster, A., Carpenter and M. M. Woodhead, J. Speech & Hearing Research, 11, (3), 6.16-621. (1968). 

APU 730 "Identifying Meaningless Tonal Complexes", by J. C. Webster, A. Carpenter and M. M. Woodhead, J. 

Acous. Soo. Amer., 44, (2), 606-609. (1968). 

APU 731 "Considerations of Grammar and Computation in Language Behavior", by J. Morton. In. "Studies of 

Language and Language Behavior." VI, 499-545. (1968). (Ed. J. C. Catford.) Center for Research on Language 

and Language Behavior, University of Michigan. APU 732 "Reading to Learn", by P. A. M. Wright, Chemistry in 

Britain, 4, 

(10), 445-450. (1968). 

APU 733 "Sleep Deprivation: Performance Tests for Partial and Selective Sleep Deprivation", by R. T. Wilkinson. 

In: "Progress in Clinical Psychology". pp. 28-43. (Grune & Stratton, Inc., U.S.A.) (1968). 

APU 734 "Stable Hours and Varied Work as Aids to Efficiency", by R. T. Wilkinson and R. S. Edwards, Psychon. 

Sci., 13, (4), 205-206. (1968). 

APU 735 "Skimming Lists of Food Ingredients printed in Different Sizes", by E. C. Poulton, J. App. Psychol., 53 

(1), 55-58. (1969). 



APU 736 "Performing a Visual Task in the Vicinity of Reproduced Sonic Bangs", by M. M. Woodhead, J. Sound & 

Vib., 9 (1), 121-125. (1968). 

APU 737 "Side Effects of L-Hyosoine and Cyclizine Studied by Objective Tests", by J. J. Brand. W. P. Colquhoun 

and W. L. M. Perry, Aerospace Mod., (9), 999-1002. (1968). 

APU 738 "Signal Probability and Vigilance: a Reappraisal of the "Signal Rate" Effect", by A. D. Baddeley & W. P. 

Colquhoun, Brit. J. Psychol., 60, (2), 169-178. (1969). 

APU 739 "Auditory Threshold Variance, Signal Detection Theory, and Personality", by S. D. G. Stephens, 

Intemat. Audiol., VIII, 131-137- (1969). 

APU 74O "Identifying Diesel Engine Sounds", by J. C. Webster, M. M. Woodhead and A. Carpenter, J. Sound & 

Vib., 9 (2), 241-246. (1969). 

APU 741 "A Quantal Model for Human Tracking", by E. C. Poulton. Third Annual N.A.S.A. University Conference 

on Manual Control, pp. 241-246. NASA S.P.-144. (1967). 

APU 742 "The Interaction of Information in Word Recognition", by J..Morton, Psychol. Rev., 76t (2), 165-178. 

(1969). 

APU 743 "Effects of Raised Ambient Temperature and Event-Rate on Vigilance Performance", by W. P. 

Colquhoun, Aerospace Med., 40, (4), 413-417. (1969). 

APU 744 "The Use of Correlated Information in Card Sorting", by J. Morton, Perception & Psychophysics, (6), 

374-376. (1969). 

APU 745 "A Functional Model for Memory", by J. Morton. In» "Models for Human Memory". (Ed. D. A. Norman). 

pp. 203-254. Academic Press, New York, 1970. 

APU 746 "Pre-Categorical Acoustic Storage", by R. G. Crowder and J. Morton, Perception & Psychophysics, (6), 

365-373. (1969). 

APU 747 "Categories of Interference", by J. Morton, Brit. J. Psyohol., 60, (3), 329-346. (1969). 

APU 748 "Automated Psychophysical Signal Detection Equipment", by C. M. B. Anderson and S. D. G. 

Stephens. N.P.L. Aero Report, A.O. 36. (1969).:, 

APU 749 "Camera Shake from the Moving Mirror of a Single Lens Reflex Camera", by D. C. V. Simmonds and E. 

C. Poulton, Photo. Jnl., 109, (4) , 196-197. (1969). 

APU 750 "Choice of First Variables for Single and Repeated Multiple Estimates of Loudness", by E. C. Poulton, J. 

Exp.. Psychol., 80, (2), 249-253. (1969). 

APU 751 "Interference between Low Information, Verbal Output and a Cognitive Task", by M. Hammerton, 

Nature, 222. (No. 5189), p. 196. (1969). 

APU 752 "Experimental Studies of Shift Work III. Stabilized 12-hour Shift Systems", by W. P. Colquhoun, M. J. 

F. Blake and R. S. Edwards, Ergonomics, J2, (6), 865-882. (1969). 

APU 753 "How Efficient is Print?", by E. C. Poulton, New Society, 869-871. (1969). 

APU 754 "Asymmetrical Transfer in Reading Texts Produced by Teleprinter and. by Typewriter", by E. C. 

Poulton, J. App. Psyohol., 53, (3), 244-249. (1969). 

APU 755 "The Effects of Response Bias in Two-Alternative Forced-Choice Discrimination Matrices", by C. M. 

Holloway. Behavior Res. Methods & Instrumentation, 1, (5), 175-178. (1969). 



APU 756 "Noise and Efficiency: the Visual Task", by G. R. J. Hockey, New Scientist, 42, (647), 244-246. 

(1969). 

APU 757 "Noise and Efficiency: the Spoken Word", by C, M. Holloway, New Scientist 42, (647), 247-248. 

(1969). 

APU 758 "Some Factors Affecting Learning and Transfer of Training in Visual Motor Skills", by M. Hammerton 

and A. H. Tiokner, Brit. J. Psychol., 60, (3), 369-371. (1969). 

APU 759 "Some Factors Influencing the Effect of Environmental Stressors upon Performance", by R. T. 

Wilkinson, Psychol. Bull, 72, (4), 260-272. (1969). 

APU 760 "Even Versus Uneven Right-Hand Margins and the Rate of Comprehension in Reading", by M. Gregory 

and E. C. Poulton, Ergonomics, 13, (4), 427-434. (1970). 

APU 761 "Identifying Meaningless Tonal Complexes, II", by J. C. Webster, A. Carpenter and M. M. Woodhead, 

J. Auditory Res., 8, 251-260. (1968). 

APU 762 "On the Format of Very Long Telephone Numbers", by R. Conrad and A. J. Hull, G.P.O. Research 

Department Report No. 65. (1969). 

APU 763 "The Influence of Acoustic Similarity on Serial Recall of Letter Sequences", by N. Anderson, Quart. J. 

Exp. Psychol., 21, (2), 248-255. (1969). 

APU 764 Distinguishing Perception from Memory", by D. E. Broadbent. Theoria to Theory, 3, 30-41. (1969) 

APU 765 "The Effect of Prolonged Driving on Overtaking Criteria", by I. D. Brown, A. H. Tickner and D. C. V. 

Simmonds, Ergonomics, 13, (2), 239-242. (1970). 

APU 766 "Loss of Sleep", by R. T. Wilkinson, Proc. Roy. Soo. Med., 62, (9), 903-904. (1969). 

APU 767 "Selective Attention in Multi-Source Monitoring Tasks", by P. Hamilton, J. Exp. Psychol., 82, (1), 34-

37. (1969). 

APU 768 "Tracking", by E. C. Poulton. In: "Principles of Skill Acquisition". (Ed. J. McD. Bilodeau). pp. 287-318. 

Academic Press, New York. (1969). 

APU 769 "Bias in Experimental Comparisons between Equipments due to the Order of Testing", by E. C. 

Poulton, Ergonomics, 12, (4), 675-687. (1969). 

APU 770 "Criticisms of Time-Sharing Techniques for the Measurement of Perceptual Motor Difficulty", by I. D. 

Brown. Proc. 16th Congress of Applied Psychol., Amsterdam. pp. 322-328. Swets & Zeitlinger, Amsterdam. 

(1968). 

APU 771 "Transformations and the Understanding of Sentences", by P. A. M. Wright, Language and Speech, 

12, (3, 156-166. (1969). 

APU 772 "Interference between Concurrent Tasks of Driving and Telephoning", by I. D. Brovm, A. H. Tickner 

and D. C. V. Simmonds, J. App. Psychol., 53, (5), 419-424. (1969). 

APU 773 "The Co-Operation of Listener and Computer in a Recognition Task", by D. W. J. Corcoran, J. L. 

Dennett and A. Carpenter, J. Aoous. Soc. Amer., 47, (2), 48O-488. (1970). 

APU 774 "The Modality of Post-Stimulus Cueing of Recall Order in Memory Span", by J. Morton, Psychon. Sci., 

17, (4), p, 224. (1969). 

APU 775 "Experimental Studies in Shift Work", by W. P. Colquhoun, M. J. P. Blake and R. S. Edwards, Studia 



Laboris et Salutis, 4, 47-63. (1969). 

APU 776 "Short-Term Memory Processes in the Deaf", by R. Conrad, Brit. J. Psychol., 61, (2), 179-195. 

(1970). 

APU 777 "Skimming Lists of Food Ingredients Printed in Different Brightness Contrasts", by E. C. Poulton, J. 

App. Psychol., 53., (6), 498-500. (1969). 

APU 778 "Some Studies of Conversion Tables", by P. A. M. Wright.and K. Fox, Report submitted to Decimal 

Currenoy Board, October, 1969. 

APU 779 "Temporary Threshold Drift in Myxoedema", by S. D. G. Stephens, J. Laryngology and Otology, 

LXXXIV, (3), 317-321. (1970). 

APU 780 "Perceptual Independence. Definitions, Models, and Experimental Paradigms", by W. R. Garner and J. 

Morton, Psychol. Bull., 72, (4), 233-259- (1969). ' 

APU 781 "Bisensory Presentation of Information", by N. E. Loveless. J. Brebner and P. Hamilton, Psychol. Bull., 

73, (3), 161-199. (l970). 

APU 782 "The Effect of Alcohol and Noise on Components of a Tracking and Monitoring Task", by P. Hamilton 

and A. Copeman, Brit. J. Psyohol., 61, (2), 149-156. (1970). 

APU 783 "Economics and Ergonomics in Coin Design", by P. A. M. Wright, Applied Ergonomics, 1, (1), 53-57. 

(1969). 

APU 784 "Sir Frederic Bartlett: an Appreciation", by D. E. Broadbent, Bull. Brit. Psychol. Soc, 21, 1-3. (1970). 

APU 785 "Personality and the Slope of Loudness Function", by S. D. G. Stephens, Quart. J. Exp. Psychol., 22, 

(1), 9-13. (1970). 

APU 786 "Evoked Response Correlates of Expectancy during Vigllanoe", by R. T. Wilkinson and E. Haines, Acta 

Psyohologica, 33., Attention and' Performance III (ed. A. F. Sanders), 402-413. (l970). 

APU 787 "Studies on the Uncomfortable Loudness Level", by S. D. G.' Stephens, Sound, 4, (1), 20-23. (1970). 

APU 788 "The Role of Memory in the Attention Process", by J. Morton, Acta Psychologica, 33, Attention and 

Performance III (ed. A. P. Sanders), 271-279. (1970). 

APU 789 "Paced Recognition of Words Masked in White Noise", by C. M. Holloway, J. Acous. Soc. Amer., 47, 

(6), 1617-1618. (1970). 

APU 790 "Circadian Rhythms of Body Temperature in Shift-Workers at a Coalface", by W. P. Colquhoun and R. 

S. Edwards, Brit. J. Indus. Med., 21, (3), 266-272. (1970). 

APU 791 "Varied Auditory Stimulation Temperament Differences and Vigilance Performance", by D. R. Davies, 

G. R. J. Hockey and A. Taylor, . Brit. J. Psychol., 60, (4), 453-457. (1969). 

APU 792 "Effect of Loud Noise on Attentional Selectivity", by G. R. J. Hockey, Quart. J. Exp. Psychol., 22, (1), 

28-36. (1970). 

APU 793 "Signal Probability and Spatial Location as Possible Bases for Increased Selectivity in Noise", by G. R. 

J. Hockey, Quart. J. Exp. Psychol., 22, (1), 37-42. (1970). 

APU 794 "Exact Bayesian Analysis of a 2x2 Contingency Table, and Fisher's "Exact" Significance Test", by P. M. 

E. Altham, J. Roy. Stat. Soc, Series B, 31, (2), 261-269. (1969). 

APU 795 "Perceptual Constancy in Complex Sound Identification", by J. C. Webster, M. M. Woodhead and A. 



Carpenter, Brit. J. Psychol., 61, (4), 481-489. (1970). 

APU 796 "Passing the Strongly Voiced Components of Noisy Speech", by C. M. Holloway, Nature, 226, (No. 

5241) 178-179. (1970). 

APU 797 "The Immediate Constituents of Active and Passive Sentences", by P. A. M. Wright9 In a "Advanoes in 

Psycholinguisties" (Eds. Flores d'Arcais and W. J. M. Levelt). pp. 31-37. North Holland Publishing Co., 

Amsterdam. (1970). 

APU 798 "Absence of a Cross-Modal "Suffix Effect" in Short-Term Memory", by J. Morton and CM. Holloway, 

Quart. J. Exp. Psychol., 22, (2), 167-176. (1970). 

APU 799 "In Defence of Empirical Psychology", by D. E. Broadbent, Bull. Brit. Psychol. Soc, 23, (79), 87-96. 

(1970). 

APU 800 "Ergonomics in Action 1: The Medical Research Council Applied Psychology Unit", by I. D. Brown, V. 

Batts and C. E. McGougan, Applied Ergonomics, J, (3), 169-176. (1970). 

APU 801 "Arousal and Information Selection in Short-Term Memory", by G. R. J. Hockey and P. Hamilton, 

Nature, 226, (No. 5248), 866-867. (1970). 

APU 802 "Consonant Recognition with Two Levels of Decision Complexity", by C. M. Holloway, Quart. J. Exp. 

Psychol., 22, (3), 467-474. (1970). 

APU 603 "Disputed Interpretation of a Pronoun", "by M. Hammerton, Nature, 227, (No. 5254), P. 202. (1970). 

APU 8O4 "The Effect of Stimulus Relevance on the Cortical Evoked Potentials", by L. R. Hartley, Quart. J. Exp. 

Psychol., 22, (3), 531-546. (1970). 

APU 805 "Psychological Aspects of Short-Term and Long-Term Memory", by D. E. Broadbent, Proc. Roy. Soc. B. 

175. 333-350. (1970). 

APU 806 "Methods for Research on Sleep Deprivation and Sleep Function", by R. T. Wilkinson, Internat. 

Psychiatry Clinios, 7, (2), 369-382. (1970). . 

APU 807 "Ergonomics in Journal Design", by E. C. Poulton, T. R. Warren and J. Bond, Applied Ergonomics, 1, 

(4), 207-209. (1970). 

APU 808 "Presenting Information in Tables", by P. A. M. Wright and K. Fox, Applied Ergonomics, 1, (4), 234-

242. (1970). 

APU 809 "Remarks on Attention Control", by D. Kahneraan, Acta Psychologica, 3 3., Attention and Performance 

III (ed. A. F. Sanders), 118-131. North Holland Publishing Co., Amsterdam. (1970). 

APU 81O "Productivity and the Environment", by R. T. Wilkinson, Applied Ergonomics, 1, (4), 194-197. (1970). 

APU 811 "Free Recall with Assistance from One and from Two Retrieval Cues", by P. McLeod, C. E. Williams and 

D. E. Broadbent, to appear in Brit. J. Psychol. 

APU 812 "Postscript with some References", by D. E. Broadbent, Bull. Brit. Psychol. Soc. 21, (No. 81), 278-

279. (1970). 

APU 813 "Changes in Attention Allocation in a Multi-Component Task under Loss of Sleep", by G. R. J. Hookey, 

Brit. J. Psychol., 61, (4), 473-48O. (1970). 

APU 814 "Safer Drivers", by I. D. Brown, Brit. J. Hospital Med., 441-450. (1970). 

APU 815 "Perceiving Complex Speech and Non-Speech Sounds", by J. C. Webster, A. Carpenter and M. M. 



Woodhead, Proc. Sixth Internat. C-ongress of Phonetic Sciences, Prague 1967, 1001-1002. Academia 

Publishing House of the Czechoslovak Academy of Sciences. (1970). 

APU 816 "Recency/Primacy Ratio: a Short Test of Task Orientation", by P. Hamilton and G. R. J. Hockey, to 

appear in Psychon. Sci. 

APU 817 "Practice Effects on a Visual Vigilance Task with and without Search" by W. P. Colquhoun and R. S. 

Edwards, to appear in Human Factors. 

APU 818 "The Effect of Vocalizing on Comprehension in the Profoundly Deaf", by R. Conrad, to appear tin Brit. 

J. Psychol. 

A.P.U. 819 "Structured and Blank Backgrounds in a Pursuit Tracking Task", by M. Hammerton and A. H. 

Tickner, to appear in Ergonomics, 

APU 820 "The Effect of Temporary Obscuration of the Target on a Pursuit Tracking Task", by"M. Hammerton 

and A. H. Tickner, to appear in Ergonomics. 

APU 821 "Violent Exercise and a Cognitive Task", by M. Hammerton, to appear in Ergonomics. 

APU 822 "Circadian Rhythms, Mental Efficiency and Shift Work", by W. P. Colquhoun, Ergonomics, 12, (5), 

558-560. (1970). 

APU 823 "An Investigation into Changes in Decision Criteria and other Details of a Decision-Making Task", by 

M. Hammerton, to appear in Psychon. Sci. 

APU 824 "Stimulus Set and Response Set: Two Kinds of Selective Attention", by D. E. Broadbent, ins 

"Attention: Contemporary Theory and Analysis" (ed. D. I. Mostofsky), Appleton-Century-Crofts, New York, pp. 

51-60. (1970). 

APU 825 "An Aspect of Perceptual Organization Involved in Reading Typed and Handwritten Words", by D. W. 

J. Corcoran and R. 0. Rouse, Quart. J. Exp. Psychol. 22, (3), 526-530. (1970). 

APU 826 "Noise in Industry", by D. E. Broadbent, Applied Ergonomics, 1, (4), 217-222. (1970). 

APU 827 "Alternatives to Threshold Measurement in the Assessment of Hearing", by D. E. Broadbent and S. D. 

G. Stephens, C.I.B.A. Foundation Symposium on Sensorineural Hearing Loss, pp. 157-176. (Eds. G. E. 

Wolstenholme and Julie Knight). J. & A. Churchill, London. (1970). 

APU 828 "Ghost Hunting", by P. A. M. Wright, to appear in Theoria to Theory. 

APU 829 "Effects on Tachistoscopio Perception from Independent Variation of Word Probability and of Letter 

Probability", by D. E,. Broadbent and M. Gregory, to appear in Acta Psychologica. 

APU 630 "Motorway Crashes in Fog* Who's to Blame?", by I. D. Brown, to appear in New Scientist. 

APU 831 "Frederic Charles Bartlett", by D. E. Broadbent. Biographical Memoirs of Fellows of the Royal Society, 

16, (1970). 
 


