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SUMMARY

Eight women were employed on repetitive work. Records were made
of thelr rate of production and its veriabillty under different conditions,
e.g. times of day, days of week, with and without rest breaks. The length
of hand reaction times, in response to rare signals involving an inter-
ruption of the work cyecle, were measured. Observations were made to see,
whether the signal external to the work eycle or ﬁhether the next step
required within that cycle, evoked the first response depending upon the

point of inJection of the signai.

The results suggest that the capacity, to interrupt the work cycle
In response to the rare signal, depends upon its point of injection into
the work cyecle. A formula has been evolved which expresses a significant
relationship between percentage of cycles broken or interrupted and
"pesidual movement times®, i.e.. the time between the point of injection

of the rare signal and the normal completion of the cycle movement.

The results also suggest that reaction times and production do vary

under the different conditions.



SUMMARY

PART I.

CONTENTS

BACKGROUND TQ RESEARCH

1.

2'

3.

PART II.

Introductory Preamble

Iiterature Survey

The

Accidents

Accidents and Individual Differences
Ageing

Repetitive Work, Fatigue and Vigilance
Response Times

Practice Effects

Arguement A Priori

EXPERIMENTAL, INVESTIGATIONS

4.

. The

Preliminary Experiment

Introduction
The FEquipment
Subjects
Experimental Procedure and Design
Design of Analysis of Variance
Note on Appendices
Results
General
Percentage of Cycles Broken
Reaction Time
Response Initiation Time (Stimulus Cycle)
Movement Time (Stimulus Cycle)
Cycle Time
Concluding Remarks

Main Experiment

Introduction
The Equipment
Subjects
Experimental Procedure and Design
Results
General
Percentage of Cycles Broken
Reaction Time
Response Initiation Time
Movement Tme
Cycle Time
Response Initiation Time (Stimulus Cycle)
Movement Time (Stimulus Cycle)
Iocation on Strip Switch

N b
Ul W v

27



PART IIT.

CONCLUSIONS

Conclusions

A. Percentage of Cycles Broken

BIBLIOGRAPHY

Point of Injection of the Rare Signal
Period of Day

Presence or Absence of Rest Breaks
Dzy of Week

Week of Experiment (Iearning)
Individual Differences

. Reaction Times

Point of Injectlion of tThe Rare Signal
Period of Day

Presence or Absence of Rest Breaks
Day of Week

Week of Experiment (Iearning)
Individual Differences

Work Cycle Times (including the elements$ Response
Tnitiation Time and Movement Time)

Period of Day

Presence or Abgence of Rest Breaks
Day of Week

Week of Experiment (Learning)
Individual Differences

. Associations between percentage of Cycles Broken,

Reaction Times and Cycle Times

. Suggested Design Recommendations and Changes in

Indistrial Tegislation

FIGURES IN MAIN TEXT

Preliminary Experiment

U A=\ o

Sketch of Console
Photograph of Subject Console

. Diagram of Work Cycle
. Flow Diagram for Basic Equipment and Procedure

Diagram Layout of Experiment

Main Experiment

Fig., 33,8ketch of Console

Fig. 34,Photograph of Subject Console

Fig. 35.FPhotograph of Experimenterk Console

Fig. 26.Flow Diagram for Basic Equipment and Procedure
Fig. 37.Diagram Layout of Experiment )

Page

105

106

106
108
108
108
109
109

111

111
ile
112
112
112
112

114

114
114
115
115
116

117

118

120

35
=6
1y

46

77
78
79
80
81



TX I.

APPENDIX  IT.

APPENDIX ITT.

APPENDIX TV,

APPENDTX V.

Preliminary Experiment:-
Tables and Figures of Results

Main Experiment:-
Tables and Figures of Results

Preliminary Experiment:-

Notes on Tests glven to the Subjeets and
Coples of Test Sheets

Main Experiment:-

Notes on Tests given to the Subjects and
Copies of Test Sheets

Copy of Paper:-

"Studies of a Repetitive Task Simulating
Industrial Press Operation”



PART 1. BACKGROUND TO THE RESEARCH




1. INTRODUCTORY PREAMBIE

This thesis examines the responses of subjects to a rare signal
given during repetitive work. BResponse to the signal reguired that
the subJject should interrupt her work cycle. This research is an

extension of that reported in Appendix 5. (Hartnett 1067).

Two experiments were carried out, These experiments varied both
in terms of time and number of dependent variables measured. The number
of measurements taken amounted to approximately one and a quarter million.,
The handling of this amount of data was made possible by the use of
automatic or semi automatlic techniques for collecting and analysing much
of the data, This would not have been possible techniéally some ten
years ago. 1t should be remarked that these new methods bring probléms
as well as blessings. The main problem is to integrate and present
a coherent pattern from such an enormous amount of data while at the
same time ensuring that the steps taken to reach one's conclusions are
not lost in the welter of facts. It is possible that in another few
yvears multivariate type analyses will be taken for granted, much as X? is
now. Until that time it seems proper to present much information in

verbal as well as tabular form.

The main purpose of the work was to simulate some aspects of an
adéident situation. Certaln aceidents seem %o result more from the
faillure to interrupt a practiced response than from fallure to initiate
one, TInstances of the need to Interrupt practiced responses can be found
in fairly common factory situations. The material in a machine may tear,
may become jammed, may be displaced or misaligned. When this type of thing

happens it often involves the employee in not completing his usual response.



for example:- not pressing the button he usually does at that part of
the work cycle; not feeding the next plece of work into the machine;
not operating the contrels. with a foot or hand when one hand may be
inadvertently delayed with adjusting the misaligned or damaged work

piece In a danger area.

This research 1s an attempt to find some varlables which may affect
a person’s capacity to interrupt such responses during a run of repetitive

work.

The variasbles investigated include the following:-

1. I;Q;, Manual, Dexterity, Personallty
2. Age
2. _ Speed of work cycles
4, Speed of different elements within the work cycle e.g.
Response Initiation Time, Movement Time (Flig. 3, Page 44)
. Presence or absence of Rest Breaks

. Period of time after the start of the working session

5
6
T Day of the week
8. Learning

9. Reaction Time

10. The point in the working cycle at which the rare signal

was glven.

The rare signai wag glven only once in every half hour period during the
preliminary experiment and once in every twenty five minute: perdiod

during the maln experiment. It was considered that it would cease to

be rare if it was given more frequently., During each period the proportion

of'ordinary work cyeles to work cycles with the rare stimulus was approx-



imately 599 to 1. Records were made of all work cyecles as it was too
good an opportunity to miss collecting such data. This enabled a study
to be made of repetitive work quite independently of the main purpose
of the experiment. The data and results from this secondary study are

reported and discussed in this thesis.



Accidents

in accident, near accldent or critical event ocecurs when there is
an inconsistency in any system, leading to a conflict within that system,
such that its efficiency is more or less seriocusly impﬁiréd. In a man-
machine system the inconsistency may be due to a lack in the human or
some fault on the part of the machine or both. The results will be
damage to the human, the machine or the product or any combination cof
them. An accident has been defined as "a failure on the part of an
individual to deal adequately with a situation” as "it can be assumed,
except 1in extraordinary circumstances, people do not wish to suffer injury"
(Whitfield 1950). If the designer of the system was the same as the person
operating within it, this definition could be accepted but usually this
is not the case. It is suggested that this definition is inadegquate as
the emphasis is placed rather too heavily on the failure of the human.
element within the system rather than on the possible malfunction and
poor design of any part of the entire system. This i1s not to deny that,
even in the most well thought out systems, the Yextraordinary circumstance"
can occur. The human involved may choose to collect, for example, insurance
money and if he does the best design wont stop him. It would be a contr-
diction in terms & expect a design for a dynamic man-machine system such
that the human had to be immobilised. Keeping that provisc in mind a
system should be designed with due consideration for the capacities and
limitations of any element forming part of it, ineluding the human one.
This involves a knowledge of what these capacities and limitationsare., It
is the task of the Ergonomist, the Human Factors Engineer and the Systems

Designer generally to further such knowledge and apply it. The advantages



of the systems approach may be summed up as follows:- "The systems
concept implies the identification and unbiased consideration of all

pertinent variables of whatever class' (Haddon, Suchman, Klein, 1964).

Accidents and Indiﬁidﬁéi-bifféfénces

There are various tests which can be used to measure human capacities
and limltations., Attempts have been made to correlate the scores obtalned
on some of these tests with a personk accident history. The aim was to
try and find tests to help with the selection of employees who would be

less likely to incur aceidents,

. The pionser work in this field was done under the auspices of the
Industrial Fatigue and Industrial Health Research Boards. (Reports Nos.8,
55, 68, 74, 84). Some thirty tests were used in these studies to measure
the following:- Sensori-motor abilities, Intelligence, Mechanical Aptitudes,
Nervous Stability, Physiological Capacitles, and General Analytic Tests -
e.g. spatial perception, judgement of weight. Very few of these tests
showed'any relationship with accident rates and of those that did only
two were statistically significant and then only with respect to Skilled
Industrial Workers and not to R.A.F. and Tockyard Apprentices or Transport
Workers. 1In the case of the last two groups there was a correlation
between scores on the same or similar tests and accidents but the corre-
lations were not significant. The tests showing some w rrelation were in
the Sensoriemotor group. They included Pursuit Tasks, Interrupted Pursult
Tasks, Dotting, Co-ordination and Choice Reaction Time, There was also a
very slight indication, in the case of Sweet Coverers and packers, that
nervous instabillty might be linked with accident causation. SubJjects
with many and large changes in skin conductivity had a higher mean accident

rate than those with few and small changes. Sixteen other subjects whohad



a. marked tremor of the hand, eye or tongue had a higher mean accident
rate. To quote Report Nb.68,_"There is nothing in this investigation
to suggest that aesthetokinetic co-ordination’ds associated with accident
proneness in all occupations, though 1t seems reasonable to suppose that
it would be associated with it in groups doing similar work. The 'Hegree
of assocliatlon ceessecee 18 sufficientiy small to make 1t clear that
deficiency in this function accounts for only a part of the aceidents
sustained". PFurther research{Suhr 1953) has shown that "accident
proneness" in both private and professional drivers is associated (circa
10 percent level of Statistical Significance) with certain scores on
"The 16 P,F, Test" (Cattell, Fber, 1957) namely high Autia, low Super
Ego, and low Self Sentiment Development. Other work (Dunbar 1943) has
correlated certain personallty profiles with aceident proneness. Dunbar
concludes that the focal conflict of a patient with the accident habit
is in the realm of authority. When such a confli&t threatens he may have
an accident, A similar conclusion is reached by Tillmann and Hobbs (Ti1l-
mann and Hobbs, 1949) .... Maccidents are not always chance happenings
and they sometimes reflect the basic personality of the individual®.
Other work (Russell Davis, 1948, 1949) has suggested a link between
accident proneness and the “acutely anxious" or "nysterical. Certainly
his work shows that where fanticipatory tension" was increased, responses
made in a test of skill became more extensive and less accurate.
"inticipatory tension™ in thié context means the subject's increased fear
of giving a wrong re sponse when facing complicated or ambigucus stimuli.
The concept of the accident prone individual first came into prominence
in the 1920s with the work of Greenwood, Woods and Newbold (Greenwood,

Woods 1919; Newbold 1926). Greenwood and Woods found that most of the



accidents studied seemed to ocecur to a relatively small proportion of
workers; They tried out three-different hypotheses - that of a Simple
Chance Distribution, that of a Blased Distribution and that of a
Distribution of Unequal Liabilities., The fiprst hypothesis corresponds
to the idea that at any point of time all persons are equally liable to
an accident. They second hypothesis suggests that "in a population initially
all equally llable and exposed to rigk, those who experience first accldents
are by virtue of that experience rendered more or less liable to have
another accident”. The third hypothesis proposes Mab initio differentiation'.
The third theoretical distributlion was considerably the best fit. The
authors conclude that "so far as our present knowledge goes, it seems
that the genesls of multiple accidents under uniform external conditions
is an afféir of personality." This conclusion assumes absolutely equal
exbosure and identical reporting. The authors are well aware of these
assumptions they write "we have sheltering under the term individual sus-
ceptibility a mothib host of motives or factors which will be very dif-
ficult indeed to separate and to measuré." Newbold followed up this work
and also found that a small number of workers had a high proportion of
accidents. She concludes that "It is not possible Iin a mass examination
of this kind to find how much of this may be due to individual differences
in the conditions of work or h&w much to the personal tendency, but there
are some indications that some part is due to personal tendency™. che
also concludes that age is one of the personal factors involved but that
output 1s not and that these tendencies are common to men and women alike.
These concepts of Greenwood, Woods and Newbold have been re-examined,
(Mintz, and Blum 1949). It is concluded that most of the variation in

accident records can be attributed "™to the operation of factors which are



not predictable in terms of either the constant characteristics of people
or of their previous accident record". They attribute only a small portion
of the variance to individual susceptibility. The term Accident Proneness
has been used ambiguously, - "we have not yet devised techniques of
analysis which will enable us to disentangle the skelins of a confused and

intricate pattern of events" (Arbous, Kerrich, 1953).

One might well conclude that in certain situations some persons might
be more liable to accidents than others in the same situations but that as
the situations changed the persons at risk changed also, One certainly
cannot conclude with any certainty that the same persons are more liable
to accidents in all situations at all times. More work needs to be done

in order to partition cut the varicus factors with any certainty.

Ageing

Ageing is a specifiec human factor which must be considered, in
relation to accldents and to skilled performence in general, "Experience
and age are naturally closely bound together, and it 1s likewise generally
found that older workers have as a rule feﬁer aceldents than young ones
when the conditions are more or less alike" (Newbold 1926). Newbold found
that age:and accldents had a coefficient with 1ts commonest value somewhere
near -0,2 for both men and women. In groups where fhe liability %o accident
was greater she found-the coefficient rose to -0.4 and -0.5. She also
pointed out that the connection between length of service is slight - the
most common value of the total coefficient being -0.1. She found that
when age was kept constant the assoclation between length of service #hd

accidents practically venished, "being as often positive as negative'.
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Other work {King 1955) produced conflicting results, in that while
certain injuries increased with age, others decreased. In an analysis
of agricultural accidents King shows that, while cuts, lacerations and
crushings decrease with age, the reverse is true for brulses and con-
tusions and umspecified injurles. He concludes that the causes and
nature of accidents differ with age. He criticises . previous studies as
being liable to‘misinterpretation because no proper account was taken
of different exposures to risk of older and younger persons. This point
is taken up In a more recent study (Criew 1958) in which accident rate
1s related to age and occupation. Ten different types of Job were
studied. (including a "miscellaneocus" category). Tn three of these,
naiely 'Electrician', 'Miller' and 'Grinder', acecident rate increased
significantly (5% level) with age. In the 'miscellaneous' category,
it decreased very highly significantly with age. The other categories
showed no significance. The very interesting point emerged that there
was a preponderence Of'younger workers in the jobs Mwhich accident rate
increased with age and that the blggest difference between observed and
expected frequeqfies ocecured in the 45-52 years age group rather than in
the 53 plus. GCriew suggests that this last group may be atypical of its
age group because many contemporaries may have moved to other jobs. He
concludes that fluctuations in accident rates with age are a function of
the type of work studied and are a reflection, in certain cases, of the
difficulties of older workers in meeting the demands of certain types

of work,

This conclusion leads into the whole question . of ageing and skill
beecause 1f CGriew's conclusions are correct, it becomes necessary to

isolate the specific demands which older workers are unable toc meet so
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that jobs may be designed accordingly. Sensori-motor performance slows
with age. This deoes not seem to be due to longer time required to exe-
cute the movements per se, "but to longer time needed to initlate, guide
and monltor them, owing to a limitation in the capaclty of central
processes. . veevesss.. "Where there is a choice open to them, older
subjects‘appear rather consistently to shift the balance between speed
and accuracy towards the latter" (Welford 1958). An experiment

(Griew 19590 relating complexity of response with response initiation
time shows there is a signlificant relationship for older persons

(50-57 years). Response Initiation Time increases with complexity of
response. It 1s suggested that older subJjects prepare the manipulative
part of thelr response during the period of initiation whereas younger
persons prepare this during movement towards the target, older subjects
being unable to prepare for this manipulation while monitoring the
outward movement. A further study (Simon 1960) found that age had a greater
effect on the manipulative component rather than the travel component of
a task and it was suggested that this could have resulted from "increased
carefullness and greater concern with accuracy on fhe part of older
subjects." A very recent study of ageing and driving accldents (Quenault,
Golby, Pryer 1968) concludes that young drivers "felt more frustration

while driving ........ and took more chances than the older group".

In general however, there seems to be some doubt about whether older
people in industry doc have fewer accidents in proportion to their numbers
despite the fact that this was taken as axiomatic until about fifteen
years ago. It has been shown that older people in the 45-52 year age
group have more aceidents than younger persons in particular Jobs and
it has been suggested that the feducticn thereafter was due to "first

retirement”. The consensus of opinion is that sensori-motor performance
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declines with age, in particular that part of it associated with decision
and monitoring. These two aspects of ageing (i.e. Accident Rate and
sensori-motor decrement) have been nicely linked in a suggestion that
older people may decide upon a course of action and then carry it through
despite changed conditions and that this characteristic is the possible
explanation of a number of road acecidents sustained by old people. :
(Welford 1958). Tt seems that there is an interesting field open for
continued investigation, namely 1) precisely which characteristics of
older people can be correlated with accldent rate, 2) which specific
occupations need to be modified so that the aforementlioned characteristics
aré not stressed. 3) which specific occupations, may be better done by

taking advantage of such characteristics.

Repetitive Work, Fatigue and Vigilance

Most studies of repetitive work make the assumption that there
is a general understanding about the meaning of these words and that one
type of repetitlive work is much like another., It is assumed that such
work involves an identical work cycle repeated every few minutes or
seconds, throughout the working day or for long periods of time. It is
also assumed that the work cycle is well within the physical and mental
capacities of the person doing it so that after learning a minimum of

conscious attention 1s required and measurable energy expenditure 1s nil.

The main concern of the various studies has been the improvement of
efficiency and this has been linked with the elimination of boredom and
monotony and of fatigue consequent upon these states. The provision of
incentives, rest pauses and changes of occupation have played a large part

in all studies, It 1s suggested that differences between types of
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repetitive work may be more important than is generdly accepted from the
- point of wview of fatigue and moncotony and that, unless the jobs being done
are wery similar both in physical movements and end product, generalisations

should not be made about the onset of fatigue.

Two types of repetitive work have been clea ly distinguished i,e.
paced and unpaced work. In paced work, if the speed of the machine is not
carefully linked to the capablilitles of individual operatives, one
employee may be under speed stress while another may be underloaded and
bored. The type of work dealt with in this present study is of the unpaced

variety.

The first major study of industrial fatigue and repetitive work was
undertaken by the Tndustrial Health/Fatigue Board between 1919 and 1938,
The Board reported on hours of work in various industries:- munition
work, tin plate millmen, women engaged in shell making. Other emergency
reports were made, on hours of work, between 1940 and-l94l; The con-
clusions reached were that very long hours of work affect the rate of
working adverstély and that, finally the hourly output falls so low, there
is no increaee in total precduction when more hours are worked. In the
experiments, reported below, the subJects worked for three and a half
hours per day so that excessive hours of work formed no part of this
investigation. The main interest of the Boardbs work, for this paper, is

In thelr studies relating to rest pauses,

Results of investigations into Rest BreaksK(I;F;R;B; Report No.42)
show that when suitable rest breaks are introduced, "fhe result is generally
an improvement in the quality and quantity of output.™ and "the effect
of a rest is particularly beneflcial in repetitive work of a monotonous
character." Also there was evidence that the beneficlal effects of a

rest break not only followed the rest dbut also occurred previous to 1t,
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presumably because of anticipation of the rest on the part of the

employees, It was alsc found (I;F;R;B; Report No,32) that a rest break
reduced variability in the time taken to repeat the same cyecle of
movements as the end of the working apell approached. Therewas a 14%
reduction in the amount of time lost within the spell and there was |
increased contentment and satisfaction on the part of the operatives.
Interestingly, authorized and expected rests were more favourable than
enforced but unexpected stoppages of the same duration. The influence
of the group was noted as being capable of counteracting "the particular
desires or inclinations of an individual member of the group" and there
was some evidence that "when two operatives were working in close assoc-
iation" the quicker of the two controlled the pace, In anothef study
(I.F.R.B. Report No.47) a break of ten minutes in-a five hour spell

caused an increase of 6.2% in production and reduced labour turn over.

Investigations were also made into the effects of varying the forms
of work in order to try and eliminate any fatigue that might result solely
from monotony or boredom and into incentives (I;F;R;B; Reports Nos. 26, 52,
56, 69, 77). The conclusions reached were that varied forms of work
increased production and reduced ilrregularity but that tooc many changes
were detrimental to the swing of the work. Highest output was obtained
when the form of activity was changed after one and a half to two howrs
of unvaried work. The experience of boredom was found\to be prevaiflent
and caused a reduced rate of working which was particularly noticeable
about the middle of the working spell., Piece work payments rather than
a time rate, a compact social group, sultable changes of activity and
rest breaks all tended to reduce boredom. 8o also did the arrangement

of the work as a series of self contzined tasks. (I;F;R;B; Report No.56).



15

There was less boredom when the work was under the control of the
operative rather than paced by the machine. (I.F.R.B. Report no.77).
Four typical output curves were suggested as being indicative of a

range from no boredom, through slight add.moderate boredom fto severe
boredom. The "no boredom" type curve indicated successive decrement

in output where the employee was interested but there was progressive
fatigue., The "severe borédom" curve was the reverse of this and the
slight and moderate curves were "U" shaped. Some 249% of employees com-
plained of fatigue in the study but only 3% referred the fatigue to the
parts of the body actually used in the work. Iater work (Smith 1950,
1953) throws doubt on the idea of a consistent or characteristic work
curve and suggests:that the "rate of work and changes in rate throughout
the day were determined by the workers concept of a proper days work and
were not observably relatable to feelings of boredom". Behavioural
erliteria could not be related to remw rted boredom, Talking, .rest pauses
and ﬁariability of behaviour were consildered to be determined primarily

by the social situation.

‘ Repetitive work and fatigue have been méde the subject of a more
recent study (Murrell 1962), which has the object of specifying the onset
of fatigue more precisely. The term "actile period" is used to describe
"the time during which a worker can ﬁaintain coneentration upon the task
in hand", The term is defined as "A period during which there is a state
of preparedness to respond optimumly to stimulation either discretely or
continuously". It is considered that if activity 1s continued beyond
the actile period there will be deterioration of performance and cutput
will begin to fall. Mrrell re-examines the data in the I.F.R.B, Report
No.?2 and suggests that the end of the actile period is signalled by the

appearance of long cycle times, namely those more than two standard
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~devlations above the mean times for the self paced work. He further
suggests that a rest pause will reduce the number of long cycle times
and will result in a fresh period of actility. A laboratory study was
carried out to test these proposals. (Murrell, Forsaith 1963). Tong
times were based on the mean work cycle Time at the end of a warm up
period. Thié led to the danger that long cycle times might be solely a
function of output. It was found thaf a correlation did exist in the
case of both subjects but that these correlations were not statistically
cgilgnificant. It was condluded that long times were a measure of a factor
which was independent of gross fluctuations in output. It was found
that the number of long times increased markedly after l% hours and

oL hours of work. The thesis was that theselong times indicated the

end oflthe actile period, namely the peoint at which deterioration of
performance commenced, Various conditions of Rest Breaks and No Rest
Preaks did not affect total output significantly, but hourly rate of
work was highest under a condition of two breaks of five minutes one hour
and two and a quarter hours after work commenced, Variabllity for one
subject was significantly different between the No Rest Breaks condition
and all the breaks conditions combined., None of the other subjects
varlablility results were significant. However, when the results for

the two subjects were &ombined, for summed differences; the condition
with two bresaks, l% hours and 2% hours after the commencement of work,
was significantly different from all the other conditions. The con-
clusion suggested was that "long times" did indeed indicate the point

at which deterioratioﬁ of performance commenced and that this proposal

warranted further investigation. The concept of the "actile period" is
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associated with vigilance tasks. (Murrell 1962). An interesting point
seems to be implied here namely that the effect of twenty minutes to
a half hour of a vigllance taék has a simlilar fatigueing effect to one
and a half or two hours of repetitive work and vice versa. The question
arises as to whether or not the effects would be cumilative if a vigi-
lance task was combined, as a rare event, with a repetitive work task.
If this 1s the case there would be a deterioration in both tasks after
half an hour and a further big deterioration in both tasks about forty
five minutes later. Should there be no cumulative effect, i.e. should
the Actile Period be solely task associated rather than assoclated with
a general fatigue factor for a particular subject, then one would not
expect the ending of the Actile Period for one task t effect the
efficiency of the other. This point 1s relevant to the present study in

which response to a rare event is combined with a repetitive work task.

"Vigilanée 1s the name given to human performance where a faint
and infrequent signal has to be detected at an imcertain time"
(Broadbent 1964). Another définition might be "sustained efficiency"
in monitoring "some display in search of critical but infrequent signals"....
"1t 1s clear that many signals well above absolute threshold are not
detected either early or late in the session"™ (Holland 1958)., Tt would
seem that there is some disagreement about whether or not the signals
need to be of low intensity in addition to being Infrequent. It is
suggested that either the faintness of a signal or its infrequency alone
would be a gsufficient criterion to juétify calling a task a vigilance
one providing that the strength of the signal was not such a2s to command

attention rather than be available for it.
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"As research on vigilance increases, it becomes evident that no
one theory will account for all the phenomena" (Broadbent 1964). TH s
lack of a unified theory need not involve the rejection of existent
theories as partial exﬁlanations of the phencomena. In short vigilance
decrement may be a function of intersignal intervals, prcobability of
wanted to unwanted signals, signal strength, sensory modality, stimulus
rate, signal location and/or time on watch. (Baker 1962, Buckner,

MeGrath 1963, Colquhoun, Baddeley 1964, Broadbent 1964),

MaGrath (op.cit.) found that the percentage of signals detected
by all subJjects on all watches declined as a function of time on watch.
Broadbent (op.cit.) quotes results from an experiment by Colguhoun
which show tﬁat the probability of a stimulus being a signal is an
important:zvariable in detection. When there was a low probability of
wanted to unwanted stimuli the percentage of detected signals dropped
by 16% and 18%. McGrath (op.cit.) states that "the major criteriocn
of performance on vigilance tasks is the detection of signals and the
probability of detection within some specified 1limit following the
oceurance of the signal is the appropriate measurement of vigilance

performance, "

The relevant polits for this study are the suggesfion for an
appropriate measurement; the probability of wanted to unwanted signals
and the length of time on watch, The other factors mentioned above were
held constant or were randomized, i.e. sensory medality, strength of
gignal and sighal location were held constant and intersignal intervals

were randomized. Signals were rare and a pretest expectancy was ncot given.
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Response Times

The Reaction Time experiment was introduced into‘psychology as a
result of research by Helmholtz into the Speéd of the nerve impulse.
.In 1850 he estimated that the speed of transmission along the motor nerve
was about ninety feet per second. He also studied the sensory nerve and
found transmission to be between fifty and one hundred feet per second.
This demonétfated that sensation, thought and movement followed each
other in temporal order and that actions were not instantaneocus expressions
of will. This posed some questiong about the times needed for the
rfunctioning of different parts of the system i.e. receptors, conduction
along the sensory nerves, central processes,conduction along the motor

nerves and muscle contraction.

The term Reaction Time was originated by Exner in 1873 and
following the establishment of Wundt's laboratory in Leipzig in 1879, the
Reaction Time experiment In its various forms became established as an
important part of the new "physiological psychology". "The history

makes an instructive study in psychologlcal method" (Woodworth, 1938).

Largely due to early difficulties of instrumentation, the Reaction
Times recorded inevitably contained an element of Movement Time as well
as the time occupied by sensing, transmission along the nerves and central
processing. In order to make the distinction cléar between internal
lags and movement times, the term Regponse Initiation Time was intrcoduced
to emphasise the precise meaning of what had previously been called

Reaction Time. Still more recently the term "Response ILatency" has been



20

used synonamously with Response Initlation. Time. The term Response Time
15 generally used to include the total period between the appearance of

the stimulus and the completion of the response.

The use of these various terms in relation to the present study

is set out below:-

CONTEXT | ~ -~ TERM--- - |- - BEGIN - -} - END
Work Cycle Response Appearance of Release Button
: Initiation Green Iight o
Time ‘
Movement Tinme | Release i Press Button
: Bu_t.tcn Ilcﬂ : "D"
Rare Signal Reaction ? Appearnce of | Press Button
_ Time i Red Light "B _ Preliminary
' - Experiment
Press Strip Switch ¢
""""""" R 'l Main Experiment

The three main forms of the Reaction Time experiment relate to:-

a) Simple Reaction b) Cholce Raction ¢) Serial Reaction.

Simple Reaction "is simple in presenting a uniform stimulus and
requiring a wniform response”........ The subject "knows in advance
what stimuwlus will come and what regponse he will make, He places his
finger on the response key or button in advance of the stimulus., Simple
Reaction Time is 'a function of a number of different variables including
the foreperiod, thelstrength of the stimulus and the sensory modality
involved. Reaction Time to a visual stimilus is in the region of 200m.sec.

to 250 m.sec. after a few trials. When the stimulus is a sound or touch,
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Reaction ™me is in the regidn of 150 m,sec. and may sometimes be as

low as 100-120 m.sec., (Woodworth and Schlosberg 1954 ). Reaction Time

is a negative function of the sﬁrength of the gtimulus, i.e. if the lightis
increased by a relative intensity of seven to one Reaction Time falls

from 280 m,.sec, to 205 m,sec. The area and duration of the stimilus

are also important, Reaction Time being a negative fumetion of both

down to a limit of about 180 m.sec. (op..cit.)}. The foreperiod variable
willl be dealt with when Serial Beactiﬁnsare discussed later in this

Chapter.

Choice Reaction tasks are those "where different responses have to ‘
be made to each of several possible signals" (Welford 1968). Choice
Reactions take longer than simple cnes. Welford disousses.work by Hick
who found that if the number of possible signals is taken as n then
Mean Choice Reaction Time = K log{n+l). Using logs to the base 2,
log{n+l) = 1 when n = 1 so that K = Simple Reaction Time. Choice Reaction
Time for two alternatives 1s approximately 316 m.sec. (Merkel 1885 -
quoted by Woodworth and Schlosberg 1954), Choice or disjunctive reaction
time is lengthened if the stimulil are alike and therefore more difficult
to distinguish - i.e. when stimuli lights are coloured Red and Green the
average choice reaction time is 203 m.sec. as compared with 246 m,sec.
for Red and Orange lights (op.cit.). Signal response compatibility,
practice,'and different signal probablities also effect choice Reaction-

time as does the number of signal-response comnections (Welford 1968),

The third major form of the Reaction Time experiment relates to
Serial Reaction. This is closely linked with the tracking experiment

and requires a rapid series of responses to a series of stimuli, When
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the interstimulus interval (i.e. the foreperiod for the second stimulus)
is about 0.5 secs. or less, the reaction time for the second stimulus

is usually longer than for the first. Telford (1931) found that when
the interstimulus interval wéS'O.S secs., reaction time for the seccnd
stimulus was about 335 m.secs, as compared with about 250 m.séc. for a
singlé stimilus. Vinece (1948 ) found that intersignal intervals from
0.5 sees. down to 0.05 secs. caused 1oﬁger reaction tiﬁes for the second
signal. Some of these times were found to be in the region of 510 m.seec.
Similar delays have been reported when the responses required did not
interfere physically with one another. (Hick and Bates 1950, Davis 1956,
.Eroadbent and Gregory 1967). Davis did not find increases in the second
reaction time unless the intersignal Interval was less than 0.25 secs.
Broadbent and Gregory found increases with intersignal intervals of up
to 0.55 secs, The tasks in the two experiments were different and Davis'
subJjects were highly practiced, which may account for the different results.
It would appear to be indisputable that there is a longer reaction time
for a signal given during the reaction time to a previous signal.

Welford (1952) proposed the following formula for the second reaction time:-

TR, = TR + TD, - I. (I('I'Rl)
I = Intersignal Interval. ‘TD2 = time to ‘process data from the second
signal, He later (1968) amended this to take account of feed back from

the responding organ thus:-

TR2='I'P1+T01+TE1+TK1+TP2+T02+TE2 - (I +TP2)

TR = time to react

TP

1l

time taken In sense organs and efferent pathways



TC = Time taken in central mechanisms
_ " 1 "
TE = efferent pathways
TK = "o " for Kinaesthetic or other feed back

to each the brain from the responding limb.

Since 'I'Pl + TCl + TEl = TRl and TP2 + TC2 + TE2 = TIb, the

second equation reduces to the first if TKi = Tfé.

1st Signal 2nd Signal
¢—I.8.Iz
TE TKi = TR
1 1
T
T, I C

{Iv]ll

Delay TPi 'I‘C2

TEel ®, =T,

Some work has shown that reaction time to a second signal may also
be longer, when this signal is glven aféer the end of the first reaction
but during the.movement time associated with the first signal, Welford
(op.cit,) suggests that such a signal could only be dealt with after
Feedback from the first reaction had ended, The following formula was

proposed as an ekpression of the time relationships involved:

TR, = TR, +TD, + TFb, - 1 (THl( I<(TB1+TFb1))

A time of 150 m,sec 1s suggested for TFbl. The symbols used are the
same as in the previous formula with the addition that TFbl = Time for

feedback, TIb cannot start until TFb, is complete i,e. within about 150

1
m.sec of the finish of the first reaction., Welford suggests that TFb1
would he eliminated in the case of repetitive workers and others who
"exercise a skill over a number of years”.

Work has also been done on the influence of a second signal on the

Choice Reaction Time to a first gignal, Gottsdanker et al (1963) found

23

that the first reaction time for a double-choice condition was longer than

reaction time for a single cholce condition, He concluded that reaction



2%a

time for a choice is lengthened when a subject expects to make a second
choice which is to be signalled 0,5 seecs, after the first signal., It
should be emphasised that he does not conclude that it is the second
signal, per se, which affects the reaction time to the first but rather
the subject's expectancy of a second signal., He was at pains to separate
the two signals by 0.5 secs. in order to avoid the influence of the second

slgnal per se,

Gottsdanker (1966, 1967) followed this up with experiments to test
the effect of superseding signals on graded responses made by a single
anatomical unit -~ one hand, In these experiments he found that the initial
reaction time (i,e. time between signal and start of response) was not
affected by the second signal, He did find that the second signal had an
effect on the response as apposed to the reaction time to the first signal,
For inter-signal intervals "of 50 m.secs, through 120 m,secs.” he found
that theré was greater reduction in the amplitude and duration of the
initial response as the inter-signal interval was brlefer, He found no
effect for an inter-signal interval of 240 m.seec. by which time the response
had almost always started, (94% of the trials)., He concludes that for
intervals through 90 m.secs., there was only a small proportion of the
distributiors of which half or more than half could possibly be attributed
to the first signal alone and that this finding made untenable the existence

of ‘an invariable condition of imperviocusness during the reaction time period,

Bertelson (1967) experimented-with the effect of interstimulus intervals
on reaction times to both first and second signals, The signals required
choice reactions with different hands, 1,e. 1t was not necessary to
curtail er restrict the first reaction when the second was also required.

He found R.T.; to be slightly longer when a second signal followed. The

second signal was expected by the subjects though on certain trials the
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precige time of its arrival was not known, Berelson suggests that the
lengthening of R.T&lon double trials may have been due to the adoption of
a more cautious strategy., This finding is in line with that of Gottsdanker

(1963).

In the same experiment Bertelson also observed the effect of the inter-
stimulus interval on R.T2 and his results in part agree with the single
chamnel model but not entirely, He found that R.T.‘2 5t111 decreased for
positive values of "W" (I.S.I. - R.T.l) which implied that occupation of

the channel lasted on average longef than R.T, Very interestingly, he

l.

found that the slope of the curve, when R,T.. was plotted against negative

2
values of "W", was inferior to 45° which implied that the chamnel was not
fully occupied by the first reaction so that something could possibly be
done about the second reaction during the "refractory period", This
finding tends to support Gottsdanker's (1966) thesis., Bertelson found

delays in R.T,. with both Regular and Irregular 1,S.I,, but with irregular

2
intervals the delays were longer. This finding is very difficult to
explain if the idea of a fully occupied chamnel is accepted, DBertelson
explains it by saying that knowledge of when a second signal will come

makes 1t possible to programme a faster passage from one occupation time

to the next.

Movements as distinet from their initiation have been defined "as
reactions in which the contractions of the muscles affect the position of
‘the moving member" (Stetson and MeDill 1923), They classified movements

as (1) Fixation i.e., holding still, (11) slow movement or controlled
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movement, muscles contracted with umeven tension,which can be changed

at any point on its course (111) rapid movement which is a matter of
preliminary set énd which camnot be changed at every point on its
course, The extent to which movements are subject to voluntary control
has been the subject of research. Woodworth (1899) quoted by Stevens
(1951) distinguished two phases of voluntary movement, the first was

an initial impulse lasting about 0,2 secs, and the second he called
"eurrent control™. A value of about 0.5 secs, was reported for the
interval between successive adjustments in the current control phase
Welford (1958)proposes, on the basis of work by Vince and others, two
sérvo loops. The first, he suggests, is a short term loop occupying

a time of 0,1 secs., concerned with the immediate phasing of movement,
and not occupying the central decision mechanism. The proposed second
loop cccupies a time of 0.5 seecs., relies on visual feédback and involves
the central mechanisms. Very llttle work has been done on stopping
movement., Bates (reported by Hick and Bates 1950) showed that once a
decision to respond had been taken it could not be reveoked in under 0.2
to 0.25 secs. In this case the signal involving cancellation was given
prior to any perceived movement., Poulton (1950) réports an experiment
which indicates that an ongolng movement cannct be stopped Immediastely.
He found subjects needed "roughly about 0.25 secs. longer" than ordinary
reactlion time in crder to stop moving. He goes on to say that if a bell
was rung "0.6 secs, before the point was reached at which the movement
had to be stopped, reaction time, when that point was reached, could
apparently be eliminated"™ and that when a bell was rung 0.3 secs, before
hand the results were intermediate between a no warning and a 0.6 sec.

warning pericd, This seems to imply that subjects never take more than
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0.6 secs. to stop movement though sometimes they can stop in a shorter
time. 'There is a relationship between Reaction Times and subsequent
movements. If the following movement is circular,BReaction Time increases
(Pacand 1942), When the following movement required precilse aim it was
found that auditory reaction fime was 250 m,sec, instead of the more usual
150 m.sec. (Brown and Slater-Hammel 1949), Singleton (1954) in an
experiment concermed with the change of Movement Time with age, found
that Reaction Time preceeding a double movement was conslstently a

little longer than that preceeding a single one, TIn view of the brevity
of certain movement times in relation to Response Initiation Times, it
follows that such movements cannot be controlled en route and must there-
fore be preprogrammed;. Henece it 1s reasonable that more elaborate prior

programming,Should be associated with augmented response latency.

Practice'Effects

This note is not concerned with explanatory theories of learmning.
Its purpose is to mention some changes noticed in performance with con-
tinued practice. The typiecal learning curve shows an irtkial period of
positive acceleration, followed by a period of steady gain and then ends
with negative acceleration as the limit is approached, Many curves have
plateaus before the final level is reached. These may be due to a more
difficult element in the task which blocks further improvement until
1t 1is masﬁered or may be due to practice limits for inferior ways of

performing the task, (Woodworth and Schlosberg 1954%).

There 1s evidence that simple industrial tasks continue to improve
for years. Crossman (1959)'shows that, in cigar making, work cycle

times continued to lmprove over millions of work cycles, .
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Welford (1968) mentions the following effects of long continued
practiceé-

a) Tmproved data selection and Judgement

b) Action becomes more precisely adapted to the
requirements of the task and reliance on detalled
knowledge of results becomes less,

¢) Iong practice may result in reduction of the time
requlred to make a choice of response conce the
signal has been identified.

d) Routines of action are established. In consequence
incoming data and outgolng action are dealt with

in larger wnits.

Such tendencles lead to Increased uniformity and performance
becomes less variable but they can also lead "to 'rigidity'! in the sense
that action islcarried through in the face of clear evidence that it is

"inappropriate”, (op.cit.).
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3. THE ARGUEMENT A FRTCRT

The work discussed in the previous chapter leads to the postulation
of expected relationships between the independent and dependent variables

in the experiments described later.

The dependent variables -are Work Cycle Time, Response Tnitiation
Time, Movement Time, Reaction Time and the percentage of Work Cycles
"Broken" (i.e. the capacity to cut short an- on going response). The
independent variables are Subjects, Period of time after the start of
the working sesslon, Rest Breaks/No Rest Breaks, Practice and the point

in the Work Cycle at which the rare or stop signal was given.

Differences between subjects may be expected to affect the dependent
variables, with older subjects and those with lower scores on the Manual
Dexterity Test having slower times. Higher I;Q; scores may result in
subjects becoming bored more easily and this may lead them to work more

slowly in the middle of the working spell.

It 1s difficult to predict the relationship between intra-subject
differences and the percentage of c¢ycles broken. It might be argued that
older people should break fewer cycles as thelr decision time is longer
than that of youmger people. It could equally well be argued that older
people may compensate for their slowness in decision processes by moving
more slowly, thus allow themselves greater-tolerances, Assuming that
there is a minimum time needed to process a signal to interrupt an ongoing
response, it might be that younger subjects move too quickly to allow a
sufficient lapse of time, for this processing, between the rare signal

and the normal completion of a movement or response.

The assumption, that the rare signal and its required response is
a simulation of acclident conditions, leads to the expectancy that lower

scores on the manual dexterity test and higher scores on certain of "The
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16 P.F, Test'factors will result in fewer Broken Work Cycles. The age

effect is uncertain,

Mlowing for a short warm up-period, for possible.boredom effects
and for end of session attempts to reach a target, the Work Cycle Times
ete. should be negative functions of time elapsing after the start of the
working session. In short a fatigue effect should be apparent whether
it is on Work Cyecle Times or the capacity to perceive and respond to the
rare signal. Greater variability would also be expected as the time
elapsing after the start of the working session increased. When Rest
Breaks are glven these fatigue effects should not show themselves in so

marked a fashion.

Cycle, Response Initiation and Movement Times should improve with
increased practice and variability should decrease. The effeets of
increased practice on the Reaction Times and percentage of Cycles Broken
carmoct be so readily predicted. The normal improvement, due to practice,
might occur but it could equally well be that improving skill at the
repetitive work cycle might lead to "rigidity"™ and therefore increased
difficulty in respending to a signal to interrupt that cycle. ‘This
increased difficulty might be in the central mechanisms or it could be
that a faster movement time might result 1n such a decrease in time
between the rare signal and the normal completion of movement that the

ot
usual time necessary to process a response simply wuul@}%e be available,

In the experiments which follow,"Reaction Time" is not the time

required to break or interrupt a work cycle., It includes this time plus
time for an element of action necessary to turn out the red light (or
rare signal). It does not differentiate between these, it measuresthe
entire time between the rare signal and the turning out of the red light.

The points of injection of the rare signal during response intiation will
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therefore effect "Reaction Time".differently from any effect they may
have on "Cycle Broken" - because a subject camnot start to break the
cycle until Response Initiation Time is complete whereas "Reaction Time ."
starts with the point of Injection. One would therefore expect that
earlier points of injection would result in longer "Reaction Times" when

the Interstimulus Intervals were smaller than Response Initiation Time.

Differentlpoints of injection should make no difference to "Reaction
Times" when the Interstimulus Intérval is longer than Response Initiation
Time providing one makes the assumption that there is no interference
from fixed periods of feedback. A fixed period of feedback at the end
of Response Initiation Time/Beginming of Movement Time should result in
longer "Reaction Times" in response to earlier points of injectién whereas
the réverse should ocecur if the interference is coming mainly from position-

ing efforts at the completion of movement.

The point of injection of the rare signal into the repetitive work
cycle might affect the percentage of cyéles broken in a number of ways.
Unless the second signal is perceived as one with the first, the points
of injection during Response Initlation Time should make no difference to
the percentage of cycles broken because in both cases the start of the
second response should have to wait until the completion of Response
Initiation Time, When the rare signal is Injected during Movement Time,
the ﬁoints of injection should make no difference if they are inside feed-
back time for the Response Initiation, or the beglnning of movement.
However if such feedback was eliminated, due to practice, then a difference
in favour of earlier points of injection might be expected. The lapse
in time between P; (first point of injection) and the normal ending of the
movement'would be greater than the lapse of time between P2 and the

normal ending and thus the first condition would allow more time to process

responses to the rare signal.
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When the lapse of time between the rare signal and the normal
ending of Movement was!less than 500 m.see - 600 m.sec., one would not
expect the subject to have sufficient time, on average, to process the
response to a signal to interrupt the movement. A time lapse of 600 m.sec -
700 m,sec. (i.e, the normal movement time less the rare signal delay)
should allow for successful processing in almost every case in accordance

with Poultons (1950) results.
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CHAPTER 4 THE PRELIMINARY EXPERTIMENT

INTRODUCTTION

This experiment was very much a preliminary one with two main objeects

To see whether or not there was a noticeable difference in responses
to rare stimuli given during Response Iniltiation Time and Movement
Time., (Hartnett. 1967. Appendix 5), This information was necessary
in order fé decide whether or not to plan a complicated and large

scale experiment.

To test equipment under continuous and lengthy use conditions. Such
testing, which turned out to be very necessary (eight to eleven weeks
were needed. to eliminate the weak links) could not be given except
in the full use situation. ©One of the p;ints about the intended
experiments was that, 1f there was a breask-down in the equipment,
the subject could not he replaced by %nother the following after-
noon. The data was either lost or the entire experiment was ruined.
If the equipment wasﬁ%%&iable this could happen after weeks of
experimental work and hundreds of subject hours. In the main experi-
ment, an unbroken perlod of eight Qéeks, 560 subject hours, the fact
that no "Stimulus Cycle" Data was lost and very little Cycle Time
Data justified the time spent on this initiai testing under working

conditions.
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THE EQUIPMENT

Four Consoles (FPlease see Figs, 1 and 2)

Both the green and red lights on the consoles were within 30°
of the normal visual axls of the subjects.

The consoles were made of 3" ply front and back and +" ply
at ends. The buttons, painted white, were of turned sapele

mahogany =" diameter. When the buttons were pressed they operated

micro-switches.
Work Pieces - 3" steel ball bearings.

Stimulus Lights

3" giameter filament bulbs coloured red and green. The green
1light was turned on by pressing buttons "B" and "C",simultaneously
and holding them. There was a fixed delay of % second between the
initial pressing of the buttons and the illumination of the light.

The power to the red light was controlled by:

(1) the experimenter's switch,
and
(2) a delay device triggered either by
- (a) the illumination of the green light,

or

(b) the reiease of button "C" by the subject.

Both conditions (1) and (2) had to obtain., Therefore, the experimenter
was free to choose-the worﬁ cycle during which the red light should
come on and also the part of that c¢ycle, but the actual illumination

of the light was triggered by the subject's movements within her work

cycle. The subject could turn the red light out by pressing button "E".
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4, Timing Devices

(A) Venner Electronic Millisecond Stop Clocks automat ically timed
- the intervals between (1) the illumination of the green light
and the release of button "C". (Subject's Response Initiation
Time) OR between the release of button "C" and the depression
of button "D" (Subject's Movement Time). (2) the illumination
of the red light and the depression of-button "E" (Subject's

Reaction Time).

(B} The subjects' cycle times were recorded on magnetic tape and
later transferred to punch tape suitable for feeding into a

computer (I.C,T. 1900 series).

(C) A light signal on the Experimenter's console indicated whether

or not a subject had broken the work cycle,

5. General
The consoles were mounted on tables 26" from floor level,
Four Tan-Sad FPosture Chgirs were used, The seats and back rests
were adjustable. The chairs were not padded and subjects 1 and 3

brought cushions.

6. Knowledge of Results

Four counters which counted the number of cycles done by each
subjJect were mounted together within the view of all four subjects
in order to glve them some extra motivation and involve them in some
competition. Thisxwas not found to be satisfactory because subject 4
became gso competitive that she .disturbed the other subjects., After
the first few days the counter was removed from view. The gubjects
were given their counts only in the middle and at the end of each dally
session and the atmosphere became less tense. The data in this paper

was recorded after an introductory period during which the above

difficulty was dealt with.
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previous industrial experience,

SUBJECTS

37

Four women wereemployed as subjects, one of whom (Subject 3) had

machine work,

She had not been engaged on repetitive

The subjects were well motivated in that all of them wished to work

was an unmarried student,

or save for some particular object and they were very pleased to get

part time employment., Three of the women were married and the fourth

Two tests were glven toeach subject:- The Wechsler Adult Intelligence

Test, and the Eysenck Personality Inventory (Form B).

Subject }: DMarried, Age 54, Right handed,

Wechsler Scores - I;Q;: Verbal = 115, Performance

]

Scaled: " 73 "
E.P,I. Scores - N=13  E=12 Il
Subject 2: Married Age 52, Right handed

Wechsler Scores =- I;Q;: Verbal = 95, Performance

Scaled: " 53 "
E,P.I, Scores - N=11 E=17  L=0
Subject 3: Married, Age 40, Right handed
Wechsler Scores - I.Q.: Verbal= 110, Performance,
Scaled: " = 70 "
E.P,I. Scores - Neld E=l2  I=2
Subject 4; Unmarried, Age 22, Right handed
Wechsler Scores - I.Q.: Verbal= 125, Performance,
Scaled:s " = 85, "

E,P,I. Scores - N=17 E=20 I=0

101, Full Scale = 108
I‘I‘O 1t 1t = 113
99, Full Scale = 96
o - 93

96, Full Scale = 104

43 1 1" = 113

115, Full Scale = 122

62 " 1 = 147

See Appendix 3 for copies of the Score Sheets and for Notes on the Tests
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The competitiveness of Subjecf. 4 was mentioned in Paragraph 6 of
the chapter on Eguipment. Her initial repeated references to Work éycle
comnts and to who was doing better or worse than whom, alternately
irritated and amused Subjects 1 and 2. Subject 3 was upset to the extent
that she and Subject 4 started to bicker - with Subjects 1 and 2 acting

as peacemakers or amused observers.

Subjects 1 and 2 spoke of the youth of Subject 4 a number of times.
It became cbvious that the greater age geap between these two Subjects
and Subject 4 (as distinet from the lesser gap between Subjects 3 and %)
helped them to be more detached than Subject 3 in the matter of competition.
Additionally Subjects 3 and 4 were seated beside one another and the speeds

of thelr respective movements were clearly visible to each other-.i

Relaticnships greatly improved when the knowledge of results méthod
was changed. Thereafter there was only the occasional bicker between

Subjects 3 and 4.

The E P,I. Neuroticism ("N") Scores for Subjects, 1, 2 and 3 were within
1g”® of the Means for fhe General Population of Housewives and the Normal
Population. The Neuroticism Score for Subject 4 was more than lg” above
the Means for the General Populatlon of Students and Nermal Population, Tt
was within 2g* of these Means. It most nearly approached the Mean Score
of 16.69 given in the Manual of the Eysenck Personality Inventory as
typlcal for Obsessional Groups. It also approached that given for Female
Prisoners:- 16.208 (Eysenck, Eysenck, 1964).

The Extroverson ("E") Scores for Subjects 1, 2 and 3 were wlthin lg”
of the Means for the General Population of Housewlves and the Normal Population.
Subjects U4's "E" score was more than 1¢8” above the Mean for the General
Population of Students and the Normal Population. It was within 286~ of

these Means. It was clearly very different from such scores given for the
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Neurcotic groups which tend to be lower than those for the Normal Population.
Femalé Prisoners tend to have a higher Mean "E" score than the Normal
Popuiation and Subject 4's score was within 2 ¢~ of this also.

The T.Q. Scores for Subjects 1, 2 and 3 come in the "Average"
Classification. Subject 4's Score comes in the "Superior" Classification
(Wechsler 1955).

All the scaled scores for Subjects 1, 2 and 3 were £ 10 from the
Mean Scores for their respective age groups. Subject 4's Verbal and Full
Scale scores were > 102 above the Mean for her group. Her Performance

Score ¥ 2¢~ above her age group mean.
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EXPERTMENTAL PROCEDURE AND DESIGN

a2l {Please see Figs. 3, 4 and 5)

CGener

During a run of repetitive work cycles the suﬁjects were

presanted unexpectedly with a task which involved a break in the

rhythm and cycle of their repetitive work,

Subje

ct's Repetitive Work Cycle

work

(1)

(@)

(3)

()
(5)

(6)

(7)

Each of the four subjects performed repetitively the feollowlng
cycle:-

She picked up a ball bearing from the tray with her right hand
and dropped it in the feed opening.

She pressed buttons "B" and "C". Button "B" with her left hand
and button "C" with her right.

She held bubtons "B" and "C" pressed itntil the green light came
on(half second delay).

She then rel¥ased both of these buttons.

Following this she moved her hands to buttons "A" and "D" -
button "A" for the left hand and button "D" for the right one.
She pressed buttons "A" and "D" simultaneously and the ball
bearing fell into the output opening.

She then lifted the ball bearing out of the output opening and
placed 1t in the tray.

She returned to (1) above.

Ferefingers were used to press the buttons.

Procedure when Red Light came on

they

the red light out,

hand.

Subjects were Instructed to stop immediately, no matter where
were in their work cycle, and press button "E" in order to turn
The button was to be depressed by using the right

Subjects were practiced in this procedure before the start of

the experiment.
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. Duration of Experiment

41

The experiment continued for three and a half hours a day,

from 9,00 a,m. to 12.30 p.m., through 20 days, five days a week

for four weeks. A fifteen minute rest lreak was given from

10.30 a.m. - 10,45 a,m. e.g, between Periods 3 and 4. 'The

subjects were highly practised for some eight weeks before the

experiment began,

Dependent Variables

(1) Cycle Time:-

(xe, S.D., BPMean+2 8.D,)

(2) Reactlon Time:-
(x)

(5) Besponse Imitiation Time,
R, I.T, (Stimulus Cycle):-

(4) Movement Time.M.T,
(Stimulus Cycle):-

(5) % Cycles Broken/Not Broken

Cycle Broken

Cycle Not Broken

i

Duration of each work cycle recorded.

Time between illumination of red

light stimulus and subject switching

it off by pressing button "E"

Time between iliumination of green
light and release of button "C",
Measured only during those work cycles
in which Red Light Stimulus was given wit
delay in R;I.T;

Time between release of button "C"

and pressing of button "D", Measured
gnly during those work cycles in which
Red Light Stimulus was given With deiay

in M;T;

If Subjects turned out red light by
pressing button "E" BEFORE pressing
button "D".

If button "E" pressed AFTER button "DU.
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Independent Variables (see Fig,5)

(1) Days of Experiment (1-20)

(25 Days of Week (1-5) -

(35 Fortnights of Expériment (1-2)

(4) Periods in day (1-7) 30 mins each; starting 9,00 a.m,

(55 Stimulus from Red I&ght

- Onece, per period, per sﬁbject. The Stimulus was given

at one of the following times:-

(a) in each period:- 5, 10; 15, 20 or 25 minutes after the
period began. These times were randomized - using random
numbers tables,

(b) in each stimulus cycle:-

(1) R.I.T.:- with a delay of (¢) 10 m.sec. or qB) 100 m.sec
after the illumination of tﬂe green light -
(11) M,T.:- with a delay of £&) 10 m.sec. or (p) 20 m,sec,

after the release of hutton'CY,

Notes on R.I.T./M.T. Delay Condition

Whether or not the stimilus was given in R;I;T; or M;T. bears
no relationship to the Cycle Time, Response Initiation Timé or Movement
Time Measurements. BResponse Initiation Time was measured only in
those work cycles in which the delay was in R.I.T. and with a change
in the relevant details . the same is true for Movement Time Measurements.
The condition does apply to Cyele Broken and Reaction Time measure -
ments and is confounded with Days of Experiment for these dependent
variables. There was a considerable work-load on the Experimenter -
namely the setting of conditions and the manual recording of all the data
apart from Cycle Times. In a trial run it was found that if the stimulus
was continually changed in any one day from the R.I;T; to the M;T;

condition (a procedure necessary for balancing over Days, Weeks, ete. )
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then the Experimenter could not keep track, The continucus switching
also affected the equipment advers..y causing it to become "te‘zhpera-
mental', For both of these measurements 1t was possible to get an

indication of Zl.earning or otherwise from the "Fortnights" independent

variable.,

Notes on Delays within R,I.T, and M,T. (10, 20 and 100 m.sec, delay)

These delays are balanced over six of the Peplods of the Day
but not the seventh during which a zero deldy was tried unsuccessfully,
This lack of balance makes it necessary to look on the significances
obtained or lack of them with caution': - and very much only as
indieators, The results of the x2 test for Cycles Broken in relation
to delays is not affected. It is the Analyses of Variance Results,
for Pericds of the Day in particular, which need cautious interpreting.
Cycle Time measurements ar(; not affected, These difficulties were

eliminated in Experiment 2 ~ the main experiment,
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Flow Diagram for Basic Equipment and Procedure. Stimulus Cycle. Preliminary Experiment 1986

‘E.sets delay 10, 100 or 20°
m.séc, ’

i}

£ switches control to selected| TS R o R ;
d's console S ' :

&

‘s. completes. work cyele and _ -
starts next - o = S T

's” presses Buttons "B" and "C"
- and holds

N
Fixed % sec. delay -
-

R;I.T. or M,T. condition?

M.T.Condition

— .

Green light | S |  Green Light | - R.I.T.Clock STARTS
comes ON . : ON
S | — . ]
A . J;: 7. .
10 or 100 m.sec.
delay
*d releases Buttons . S | "8’ releases Buttons : Stimulus - R.T.Clock
“B" B-nd "C" ) . "B" and "c“ , - Light ON STAR‘IS
1 ’ ’ _ .
¥ 3 A 3
10 or 20 m.sedq M.T.Clock , 7 S - | R.I.T.Clock STOFS
delay STARTS - : ,L :
T o : T 1" records & cancéls =
R.T.Clock . |stimulus Light S R e e e
L
v
WHICH FIRST? Button "E"
*g" presses Button "D" I *S! presses Button "E"
: | 1
i
w A s’ presses Button "DV
Cycle Not Broken ‘ ' :
Signal on‘E's , . gl
console :
l L | 3
‘ ' M,T.Clock STOPS .
fEf records and | ' J
cancels : L
) ) ’ wu
W E. records and
' } cancels
‘s, presses Button "E"
L r
R.T.Clock STOPS - . 's'= Subject |
) o _ *E'= Experimenter
. L . R.I.T. = Response Initiation Time
ny . : P
E. records and , : M,T, = Movement Time
cancels )

i

Reaction 'I‘imé

L : " R.T,




DAYS 1-20
WEEKS

DAYS OF WEEK

DIAGRAM LAYOUT OF EXPERIMENT (1966)

5

10

15

1

2

3

M T wW T F

M T W T F

M T W T F

M T wW T F

RIT&MT RIT MT RIT MT RIT|MT RITMT RITMT[RIT MT RIT MT RIT|{MT RIT MT RITMT
{7 PERIODS IN EACH DAY)
WEEKS 1 2 3. L.
ORDER OF DELAYS BETWEEN PERIODS 1-6 _
MT AB BA AB BA AB BA AB BA AB BA
RIT|AB BA AB BA AB BA AB BA AB BA
DELAYS IN PERIOD 7 o 10 0 1010 |20 1020 10 10|00 20 O 10 10}20 10 10 10010
A = 10 msecs cycle times

RIT— éTlMULUS GIVEN IN RESPONSE INITIATION TIME{

MT— STIMULUS GIVEN IN MOVEMENT TIME{

B =100m secs

A =10 msecs
B =20 msecs

recorded in
week 4 only

Ot

TIME OF RED LIGHT STIMULUS 1S RANDOM WITHIN THE PERIOD

Fig. 5
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DESTGN OF ANATYSIS OF VARTIANCE (for both Preliminary and Main Experiments)

Basiec Design

The basic design of these experiments is a simple factorial analysis
of variance with three factors : Subjects, Days of experiment, and Periods.
The first order interactions may be evaluated, and the "second order

interaction (SDP) i1s used as an estimate of residual deviance,

Source of Variance Degrees of Freedom (Main experiment)
S = Subjects > |
D = Day of Experiment 29
P = Periods 7
SD = Subjects/Days. Interaction 117
SP = Subjects/Periods IA 21,
DP = Days/Periods IA 273
SDP = Residual 819
Total 1279

Within this analysis, the term Days of Experiment is further hiera'tzehically

divided into the effects of the Week of Experiment and the Day of Week,

Source of Variance Degrees of Freedorﬁ (Main experiment)
E = Day of Week | 4
W = Week of Experiment T
Residual Between Days (EW) 28
Total Days of Experiment - 39

Within this analysis agaln, the Term Week of Experiment can be divided
hé.ﬁr'a:éhically into the Effects of Break/No Break and a residual term repre-
senting the variation between weeks when the effect of breaks has been

allowed for,
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Source of Variance Degrees of Freedom (Main .
(Experiment)
B = Rest Break/No Rest Break i
Residual Between Weeks 6
Total Week of Experiment T

These subdivisions of "the Day of Experiment apply not only to the main

term 'Day of Experiment’, but also to any interaction term containing

the letter D - including the residual SDP,

These are variations on this basic design, as follows:-

l.

5.

In designs II, IIa, III, IITa, VI and VIa the hé€archical division
of the Term Days of Experiment includes Fortnights instead of Weeks.
In designs I and Ia/‘:'f‘lélgm Days of Experiment = Days of Week and there
is no h,é.erarchiéal ‘division, (This design results from the fact

‘Ehat Cycle Time was recorded for one week only in the Preliminary
Experiment 1966).

The Factor "B", Rest Break/No Rest Break, - a division of the Term
"M Weeks of Ex:periment‘ is not relevant to and is not included in
Designs T - IITa, The condition Rest Brea.ks/No Rest Breaks was not
part of the Preliminary Experiment,

In designs VI and VIa the Term "B" - Rest Break/No Rest Break is a
subdivision of the Mailn term "D" Days of Experiment instead of a
subdivision of the term "W" Weeks of Experiment.

In designs ITT, ITIa, V, Va, VI and VIa the hé@rarchical division of
the term Days of Experiment "™" includes another factor "G" = R.I.T/M.T.
= Red Light Stimulus Delay initiated by start of Response Initiation

Time or Movement Time,
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6. In addition to the three factors "S" (Subjects), "D" (Days of
Experiment), "P" (Periods), Design V, Va, VI and VIa include a
fourth fac'i:or' """ = Red L.’;.ght Stimulus Delay of either 10 m,sec, or
50 m.sec, {In the Preliminary Experiment axg Test was used to

evaluate the gignificance of the Delay Factor).

The layoubt of each type of Design is glven in detail on the pages that

follow,
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PRELIMINARY EXPERTMENT (1966 )

Desiems for Analysis of Variance (including subdivision of "D" term)

Desi@' 1 - Dependent Variable = Cycle Times, Subjects Combined

X., Average 8,D., %?M + 2 S,D,

€]
]

Subjects

)
]

Days of Week (Experiment)

o
L]

Periods

SD = Subjects by Days Interaction

SP

Subjects by Periods Interaction
DP = Days of Week by Perlods Interaction

SDP = Residual

Design Ia. - Dependent Variable = Cycle Times. Subjects Individually
X., Average S.D., $2M + 2 8,D.
D = Days of Week (Experiment) *
P = Periods of Day

R = Residual = DP
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Design II - Dependent Variables = (Response Initiation Time X ) Subjects
(Movement Time X ) Combined

S

“Subjects
P = Periods

D = Days of Experiment

o Sk g i e e ey Sl S LA N A ¥ LAY MR SN S D e O D S el S e S

Il

E Days of Week

F

Fortnights

EF = Residual

SP = Pubjects by Perliods interaction

8D = Subjects by Days interaction

SHE Subjects by Day of Week intermction

SE

I

Subjects by Fortnights interaction

Residual of SD interaction

— - ot o} P ik ot . e A P A A U i O S

D = Periods x Days

PE = Periods by Days of Week
PF = Period by Fortnight
Residual

SPE

It

Subjects by Periods by Days of Week

SPF = Subjects by Periods by Fortnights

Residual (overall) = (SPD = Subjects by Periods by Days). ' . 1.}
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Eésigg ITA - Dependent Variables = Response Initiation Time X ) Subjects
Movement Time X ) Individually

P = Periods
D = Days of Experiment
E = Days of Week
F = Fortnight
Residual between Days
PE = Period by Day of Week
FF = Period by Fortnight

Residual (overall)
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Deslign III - Dependent Variables = (Reaction Times X )  Subjects
(% Cycles Broken )  Combined

(£}
ir

Subjects

v}
1

Pericds

D= D?ys of Experiment

E = Day of Week
¥ = Fortnight
¢ = R.I.T./M.T. = Red Light Stimulus Delay initiated by the

start of Response Initiation Time or Myvement
Time

Residual between Days of Experiment

S o rd St T o oy T Ty T T T D S o

SP = Subject by Period Interaction

SD = SubJject by Day of Experiment Iﬁteraction

) SO o) B - I D G A S N S G Y S N P S T N S N N A S S -

SE = SubJject by Day of Week
SF = Subject by Fortnight
SG = Subject by R.I.T./M.T.

Residual between S;D.

e e T 0 ot o e o

e e b el e e L T o PPy T Y S ———

PE = Period by Day of Week
PF = Period by Fortnight
PG = Period by R,I.T,/M.T.

Residual between FD

e (o T T S ) D Sl i e o ey o P o B B T W B S ot B A e e S B R

SPE
SEF
SPG

Residual (overall)
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Design IITA - Dependent Variables = (Reaction Times X }  SubJects
(% of Cycles Broken ) Individually

L)
Il

Periods

D = Day of Experiment

E = Day of Week
F = Fortnight
G = R, I,T./M,T. = Red Iight Stimulus Delay initiated

by the start of Response Initiation
Time or Movement Time

Residual between Days

e et e o A e e A e el " ——— - -

PE = Period by Day of Week
IF = Period by Forinight
PG = Period by R,I.T./M.T.

Residual (overall)
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Desigg IV - Dependent Variables = (Cycle Time ) .
. . Subjects
(Response Imitiation Time ) Combined
(Movement Time )
X., Average S8.D., %P lMean + 2 S.D,

S = Subjects

D = Day of Experiment

— T S e o S Ay S} e Sy ) ey e -

=
Il

Day of Week

W = Week of Experiment

B = Rest Bre ak/No Rest Break

Residual between Weeks

T ————— T ——— Ty - -y - 1 —

e o o} rh S o o e et Bt v e ] —

P = Period of Day

5D = Subjects by Days Interaction

e ke S o £ kd Ak e e} ik

n
=
Il

Subjects/day of Week

SW = Subjects/Week of Experiment

SB = Subjects/Break/No Break

Residual Subjects/Week IA

S T it A g o o ot g . o T ek . S S S S T A S o

for)
o
]

Subjects by Periods Interaction

DP = Day of Experiment by Periods Interaction

—— T ————— T T L ] oy o e o ke o} ik o o e A i ey

t=]
g
Il

Day of Week by Period Interaction

WP = Week by Period

L e . e ko et e e T A8 E S e B A A S o S S

BP = Rest Break/No Rest PBreak

Residual of WP

T ] ok 2k B e} vy e Sl Y S - "

Residual DP



Design IV continued

SPE

- ——— ———— o oy ———— = T —— - 2 S T —

SPB

Residual of SPW

A e e . e o S T R e Sy T S T RS e o i S A ek By ek e

Residual Overall
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Design IVA - Dependent Variables ={Cycle Time )
. . Subjects
(Response Initiation Time )} Tndividuall
(ybvement Time ¥
X., Average S.D., %?Mean + 2 S.D.

D = Day of Experiment

o i e P v e P A T S S R A48 bief e (o b e e S .

=
Il

Day of Week

W = Week of Experiment

B = Rest Break/No Rest Break

Residual (Weeks)

o ————— T T o ] ey Sl i ot e D T S S S S S ok

—————— i ot — — ——— T ——— — —_— I — o} Yk o T S

P = Periocd of Day

Period of Day by Day of Week Inbteraction

F 3

= Period of Day by Week of Experiment Interaction

FB = Period by Rest Break Interaction

Residual (PW)

—————— T 0 0 T ot T e, A o} e oy e 1 ] 12 et g

Residual {overall)
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Design V - Dependent Variables = (Reaction Time X ) .
(% Cycles Broken ) Subjects
(Response Tnitiation Time ) Combined
(Stimulus Cycle) X )
(Movement Time )
(Stimulus Cycle) X )
S = Subjects

D = Day of Experiment

Ry e e ke e e s D R gy e ik e S S D A o e S B D e L e U S — —

=
Il

Day of Week

W = Weeks of Experiment

o e A e e B A ey ey P S g e e P S A (o R

B = Rest Break/No Rest Break

R = Residual (Weeks)

R,I.T./M.T, = Red Light Stimulus Delay initiated
by start of Response Initiation
Time or Movement Time

o]
Il

Residual (Days)

A ek B e oy T P B e e oy B e e Sy P T B e e e S e

P = Perlod of Day

H

Red Tdght Stimulus Delay of either 10 m.seec. or 50 m.sec,
L

SD = Subject by Day of Experiment Interaction

2
If

Subject by Day of Week Imteraction

SW = Subject by Week Interaction

SB

Residual (SW)

SG = Subject by R.I.T./M;T; Interaction

Residual SD

. — - T 2o 3 ] T T o T



Degign V continued

SP = Subjects by Periods Interaction
SH = SubJjects by Delay Interaction

DP = Day by Period Interaction

T Mt S ot it o o o S e P ey ) et o . o S e e e T P S Y W A

Day o'f Week by Period

=
o
Il

WP = Week by Peried

BP = Rest Break by Periocd

Residual (WP)

e e e A ] e S ey o e D ke e ey

GP = R,I.T./M.T, by Period

Residual (DP)

e e e e e ey S Al Y A A i e ek ol i el e o ek AL o M At S ek e e S ek e ek e e ko

&

Day of Week Ly Delay

WH = Week by Delay

BH = Rest Break/No Rest Preak by Delay

Residual (WH))

T S 0 A il T S P P T ot 08 S S S oy o Y S S St i o

¢ = R,I,T./M.T. by Delay

Residual (DH)

PH = Period by Delay

SEP

- " Tt T e ok ok i o} i e A e o ik Bk L e o Sk o o e b P oy e e e S — —
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Deslgn V continued

SGP
SPH

Residual {Overall)
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Design VA ~ Dependent Variables = Reaction Time X
% Cycles Broken
Response Initiation Time
(Stimulus Cycle)
Movement Time
(Stimulus Cyele)

)

) Subjects
3 Individually
)

)

D = Day of Experiment

i S B oy 4y . = = T T A ek e o oy RS i el

tn
Il

Day of Week

W = Week of Experiment

S ) T — — 77 " T o ko o P oy " -

B = Rest Break/No Rest PBreak

Residual Weeks

—— T —— P T - 1 1 i

R.I.T./M.'T, = Red ILight Stimulus Delay initiated by start
of Response Initiation Time or Movement Time

[o»]
il

Residual (Day of Experiment)

P

Il

Period of Day

H

Red Light Stimulus Delay of 10 m.sec. or 50 m.sec.

DH = Day of Experiment by Delay (10 m.sec., 50 m.sec.) Interaction

EH = Day of Week by Delay

WH = Week by Delay

BH = Rest Break/No Rest Break by Delay
Residual (WH)
GH = R.I.T./M.T, by Delay

Residual DH

— . - — it o AL o oy ) P —— -
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Il

Day of Week by Period

WP = Week by Period



Design VA continued.e.e..o..

BP = Rest Break/No Rest Break by Period

Residual (WP)

GP = R.I.T./M.T. by Period

Residual (Overall)

62



63

Design VI - Dependent Variables - % Cycles Broken ) Subjects
Reaction Time } Combined

[02]
Il

SubJjects

D = Day of Experiment

—————————————— i —— ] 1} vy " T fo T ) o ok 2 oy el

E = Day of Week
* F = Foritnights
B = Rest Break/No Rest Break

G = RJI.T./MT. = Red Light Stimulus Delay initiated by
start of Response Imitiation Time or
Movement Timé ‘ .

* Residual (Days)

e e Bt et v T S B S T A4} fioh S S T ———

H = Delay for'Red Light Stimulus (10 m.sec., or 50 m.sec. )

SD = Subject by Days Interaction

. ) 0] S D L ol dont o gy ko i i B T e S S S G e G S G U0 et S S S

SE = Subject by Day of Week

*SF = Subject by Fortnight
SB = Subject by Rest Break/No Rest Break
SG = Subject by R.I.T./M.T.

. *¥Residual SD

N e R S S A S0 G o8 N et e o o et S G S v P B e P T ——— o T T} i}

* FH = Day of Week by Delay
*FH = PForinight by Delay
BH = Rest Break/No Rest Break
GH = R.I.T./M.T, by Delay

*¥Residual (DH)

0 T k. S5 ok S Al e (A o o by s el e S e T e T e



64

Design VI continued,,..

* These elements in the analysis differ from Design V and VA in
that Foritnights replaces Weeks® and in consequence the Residuals
also différ in that they are larger in this Design. ‘Therefore
with the exception of 'B' which is now tested against Residual
{Days) instead of Residual (Weeks), the likelihood of factors
being~statis£ically significant ié less in this design. This
being so it was wmecessary to retest any hierarchy in Desligns

V and VA which was already insignificant.
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Design VIA - Dependent Variables - % Cycles Broken ) Subjects
Reaction Time X )} Individually

D = Day of Experiment

———————— 1 (o} Yo T —— - ——— Tty — 040 o

=
il

Day of Week

*F = PFortnights

I

B = Rest Break/No Rest Break -

G = R.I,T./W.T.=Red Iight Stimulus Delay initlated by start of
eilther Response Initiation Time or Movement Time

*Residual (Days)

I —— Tt B S S} bl ke i} (o) el o ey T B S S )yt o7 e e

H = Red Light Stimulus Delay {(1Om.sec. or 50 m.sec,)

DH = Day by Delay Interaction

g S g St T P ey B B g S T — fitp [ 0 oy S oot i S B B S ety A S S P S (o Pt

EH = Day of Week by Delay
¥FH = Fortnight by Delay
BH = Rest Break/No Rest Rreak by Delay

GH = R,I.7./M.T. by Delay

¥Residual DH

e Pt et o ———— T " T T 2o T ] ke o ——

* Please gee note at foot of Desipgn VI
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NOTE ON APPENDICES

The Appendices contain Tables of Data and Probability Values,
The Graphs are also to be found in the Appendices and are in "fold out”

form so that they may be consulted while the text is being read.

Appendix T contains the Tables and Uraphs relevant to the next

chapter on Results,

Within the Appendix, all Tables contalning Data values are given
first, followed by the Probability Value Tables, followed by the Graphs
e.g. Tables 1-15 are tables of Data Values and Tables 16-26 are tables

of Probability Values,

The number of Tables and Figures is large. An effort has been made
to reduce this number to a minimum, In consequence some of the inter-
actions which are significant but from which no pattern can be abstracted
have not been presented graphically or in tables othér than the Probability
Value Tables, In the next chapter reasons are suggested for their signi-
ficance but where there were no systematic trends further space has not

been devoted to them,
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RESULTS

Général

Cycleﬁ'Times average out at Just over 2 sec., Response Initiation
Times (Siimulus Cycle) at 186 m.secs., Movement Times (Stimulus Cycle)
at 390 m.sees., Reaction Times at just over 1 sec. and the percentage

of Cycles Broken at approximately 27% (Table 1)

The remainder of this chapter will be divided into sections,
aach one dealing with the effects of all the Independent Variables
on one Dependent Variable. FEach section is headed with the name of

the Relevant DependQnt Variable,

In contrast the Probability Value Tables in particular have been
arranged so that the data may be looked at from the point of view of

the effects of one Independent Variable on all the Dependent Variables.,

It is hoped that this effort to present the results from "two
sides" will facilitate their clarification and will take account of

any perscnal preference the reader may have when envisaging results.

Percentage of Cycles Broken

The Subjects differed very highly significantly from one another
(Tables 2 and 16. Fig.9). Subject 1 broke the work cycle most often,

50% of the time, followed by Subjects 2, 4 and 3 in that order.

The percentage of cyecles broken was affected highly significantly
for Subjects Combined and Subjects 1 and 2 individually, by varying
the point in the work eycle at which the rare stimulus (Red light)
was given. Subjects 3 and L} followed the same trend as the other
Subjects but these two broke so few eycles that a significant result
was not to be expected (Tables 3, 20 and Ei. Pigs. 12-15). All Subjacté

broke more cycles when the rare stimuius was given in Response
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Initiation Time rather than Movement Time, Similarly, the shorter
the delay in giving the rare stimilus after the start of Response
Initiation Time or Movement Time, the greater was the number of

cycles broken.

The Days of IExperiment haa a very highly significant efiect on
the percentage of’cycles broken for Subjects Combined and Subjects 1,
2, and 4 individually. (Tables 12 and 17). This was to be expected
as the R.I.T. and M;T; conditions were not balanced over days and as
already stated, these conditions had a major effect on the percentage

of cyecles broken.

Days of the Week, Periods of the Day and Fortnights were not
significant for elther Subjects Combined or Subjects individually.

(Tables 11, 13, 1%, 15, 18, 19, 22).

Out of 105 possible interactions (Table 26) only five were signi-
ficant so it is very possible that at least one or two of these five
resulted from pure chance. Perhaps the most interesting of these
interactions is Subject by R;I;TL/M;T; conditions. In all cases where
any cycles were broken (Table 12), the percentage broken was less in
the M,T. condition for all subjects. However Subject 3 for eighteen
cubt of twenty days did not break any cycles at all and the resulting
very small difference between R.I.T. and M.T. conditions in her case
would be very different from the relationship between these conditions
in the case of the other Subjects., This lg quite apart from the fact
that the M;T; condition resulted in a much greater proportional re-
duction in the percentage of Cycles Broken for Subjects 2 and 4

for
(approx. 20 to 1) than/Subject 1 (approx. % to 1).
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The interaction,Subjects by Days of Experiment,was highly signi-
ficant but it could ndt fail to be if Subject by R.I.T/M;T; condltions

- was. The reasongfor this have been explained ahove.

Another highly significant interaction was Day of Experiment by
Period. This can probably be attributed to the fact that Periods for
Days with th? R.I.T, condition 'show completely different and fluctuating
trends for Periods for Days with the M;T; condition,which quite often are

undeviating and at or close to zero cycles broken.

3, Reaction Time

The Subjects differed very highly significantly from one ancther
(Tables 2, 16, Fig,10). Subject 4 was the fastest at 872 m.secs. followed

by Subjects 2, 1 and 3 in that order. Subject 3's time was 1189 m.secs.

The Days of Experiment had ne significant effect for Subjescts
Combined but for Subjeet 2 individually their effect was highly significant
and for Subjects 1 and 4 1t was significant. (Tables 10, 17. Figs. 31

and 32).

Days of Week and R.I,T./M.T. conditions were significant at 5%
level only for Subject }. There were no significances for SubJjects Com-
bined or for the other Subjects individually. (Tables Ta, 18; 20).
Periods of the Day had no significant effect either for Subjects Combined

or Individually. (Tables 7, 19. Figs. 24,27).

Fortnights were not significant for Subjects Combined and only

for Subject 2 individually (Tables 14, 15, 22).

No interactions were significant for Subjects individually
(Table 24). Subjects by Day of Week and Subjects by R.I.T./M.T, condi-

tions were both highly significant, For instance SubjJects 1 and 2 had
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slower Reaction Times during the M;T; condition whereas Subject 4 had
a quicker reaction in that condition. The conditions R.I.T./M,T. made
no difference to Subject 3's times, Tt is dAifficult to interpret these
results and those of Day of Week in any light other than that of intra

Subject variability.

The interaction,Period by Fortnight,is also significant at the
5% level. For some reason Reaction Times in Periods 3 and 4 are longer
than those in Periods 5, 6 and 7 in the first fortnight whereas the

reverse is true in the second fortnight.

The Subjects differed very highly significantly from one another
(Tables 2, 16. Fig,8). Subject 1 had the fastest time at 150 m,sec., followed

by Subjects 3, 4 and 2. Subject 2's Response Initiation Time was 220 m.sec.

The Days of Experiment had a very highly significant effeect on
Response Tnitiation Time for Subjects Combined and a significant effect
(5% level) for Subjects 2 and 4 (Tables 8.17. Figs.28,29). Both Subjects
2 and 4 had very long times on Day 3. DBoth times were over 440 m.sec.
compared with their average times of 220 m.sec. and 216 m.sec., respect-
ively. These times are reflected in the times for Subjects Combined. It
is suggested that the statistical significance for Subjects Combined may
be dus to the effect of the times of Subjects 2 and 4 on Day 3 rather than

to any systematic trend - e.g. learning - of which there seems to be no
sign.
Days of the Week showed no significant difference for Response

Initiation Times for either Subjects Combined or Individually (Table 18).

Periods of the Day was highly significant for Subjects Combined
and significant for Subject 2. (Tables 6, 19. Figs.24, 26). No system-

atic trend is visible,
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There was no significant effect either for Subjects Combined

or Individually for Fortnights. (Tables 14, 15, 22).

The interactions;Subjects by Periods and Subjects by Day of
Experiment,were very highly significant., (Table 25. Figs. 26, 29). 'The
first seems to be due mainly to fluctuations in the times of Subjects
2 and 4 and the second to unsystematic differences between all Subjects.
The same applies to the interaction Subjects by Day of Week which is

significant at the B% level only. (Table 25).

Periods by Day of Experiment is also very highly slgniflcant

(Table 25), but no' pattern emerges.

5. Movement Time (Stimulus Cycle)

Once again the Subjects differed very highly significantly from
one another (Tables 2, 16, Fig,1l1l). Subject 4 was the fastest followed
by Subjects 3, 2 and 1. This difference waé to Ee expected because when
a Subject broke a work cycle her movement included Reaction Time. Subjects

1 and 2 broke the highest percentage of work cycles,

For Subjects 3 and M’Ibys of Experiment were highly significantly
different. There was no significant difference for Subjects Combined.
(Tables 9, 17. Figs. 28, 30). There were no significant results for Day

of Week or Period of Day (Tables 6, 18, 19. Figs. 24, 25).

Fortnights were significant for Subjects 3 and 4. Subject 3 became
slower and Subject 4 faster., 'There were no significant results for the
other Subjects individually or for Subjects Combined (Tables 14, 15, 22).

No interactions were significént. (Table 25).
6. Cycle Time: (}_C, Average S.D., BPoM + 2 S.D.)

Subjects again differed very highly significantly from one another,
They differed in X, average 8.D., and percentage of cycle times greater

than the mean plus two Standard Deviations, (Table 2,16. Figs. 6,7.)
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Days of the Week were significant (5% level) for Subjects Combined
for the X only (Tables 4, 5, 18, Figs. 16, 20). This seems to be due

mainly to a faster rate on Day 2 Tuesday.

Periods of the Day were not significant for X. They were very
highly significaht for aYerage S.D. for Subjects Combined, highly sigﬁi—
ficant for Subject 2 and significant for Subject 1. They were also
significant for percentagé greater than the mean plus two Standard
Deviations for Subjects Combined and highly significant for Subject 1.

(Tables 4, 5, 19. Figs. 17,18,19,21,22,23).

There were no significant interactions for Subjécts Ihdividﬁally
{Table 23) or in the case of average S.D. for Subjects Combined. Days
by Periods interaction was highly significant for X for Subjects Combined,
Subjects by Periods and Days by Perlods were significant for Subjects
Combined for percentage of cycle times greater than the Mean plus two
" Standard Deviations. This means that out of a possible 45 values only
three were statistleally significant. The possibility of pure chance must

be kept in mind.

The significance of the Subjects by Periods interaction for percentage
of cycles timesdDM + 2 S.D. seems likely to be due to differences between

the Subjects during perlods 2, 3 and 7 particularly (Fig.23).

The Days by Periods interaction for Cycle Time (X) may be
due mainly to unsystematic trends -at. the beginnings and ends of the daily
work sessions. The Days by Periods interaction for the percentage of

cyele times)M 4+ 2 8.D, shows similar unsystematic trends.



73

7. Concluding Remarks

The results of both experiments will be discussed in the chapter
titled "Conclusions". At this stage however, it is necessary to remark

on the particular result which justified the decision to further the
- study.

The results of this preliminafy experiment show without doubt that
there were noticeable differences in response to the rare signal depending
on the point in the work cycle at which 1t was given. Alsc the responses
from all of the subjects followed the same trend even then they differed
quantitively. This result made it worthwhile continuing with the study.
Responses from different subjects could be studied for a longer period
of time. It became possible to envisage the collection of sufficient
data with trends sufficiently similar to make some attempt at curve fitiing
and mathematical prediction worthwhile. To these ends a second and mere
compliéated experiment was designed and carried out. This experiment is

described in the next chapter.



4

CHAPTER 5 ‘THE MATN EXPERIMENT

INTRODUCTION

This experiment though very similar to the preliminary one differs
from it in some important respects. These differences are fully des-

cribed in the section titled "Experimental Procedure and Design'.

One difference ought to be mentioned at this peint. In the pre-
liminary experiment no records were made of Response Initiation and
Movement Times independently of the Stimulus Cycle. TIndeed owing to
limitations of equipment no records could be made of these two times
In cne and the same work cycle. There being no independent measurement
of these times, they could not be related to the percentage of cycles
broken (e.g., if the cycle was broken, Movement Time included Reaction
Time). .

In this main experiment this was one of the defects remedied,

Independent measurements of these times were made, thus enabling cor-

relation and curve fitting procedures to be attempted.
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THE EQUTPMENT

Four Coriscles (Please see Figs, 33 and 35,)

These were very similar to the ones used in the preliminary
experiment. The buttons were different in that they were male

of black plastic and measured 7/10" diam.

Button 'E' on the preliminary experiment console was replaced
by a Strip Switch., The subject pressed this to turn out the Red

light. The buttons dperated Burgess Minlature Micro Switches.
Work Pieces - 5" steel ball bearings.

Stimulus Lights

Flumescent lamps with a rise time of 1 m.sec, 6" in length.
Type T.L., 4W/338KS. Menufactured by Pnilips Electrical.

Each lamp was viewed through a slot measuring 42" x 9/10",

These slots were covered by pleces of transparent Red and Green
'CINEMOID'. Reduction in light transmission was negligible in

the context of the experliment.

The Green light was operated by pressing Buttons 'B' and

'C' simultaneously as in the preliminary experiment,

The power to the Red light was controlled as for the preliminary
experiment., The subject turned the Red light out by pressing any-
where on the strip switch, The strip switch, wnknown to the subject,'
was composed of ten segments each activating a different micro-
switch., A signal on the experimenter's console recorded which of

these switches had been pressed,
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Timing Devices

A, Venner stop clocks as in the preliminary experiment but in
this experiment an extra clock was fitted so that both Response
Initiation Time égg}Mbvement Time could be recorded for the
same.. : cycle,

Reaction Times were recorded as before except that Reaction
Time became the interval between the illumination of the red light

and the pressing of the strip switch.,
B. Cycle Times were recorded as for the preliminary expeariment,

C. Again a light signal on the experimenter's console indicated

whether or not a subject had broken the work cycle,
General

The mounting of the subject's consoles and the chalrs used
were the same as for the preliminary experiment. This time all

subjects used cushions.

Knowledge of Results

Four counters recorded the number of work cycles done by each

subject. In contrast with the preliminary experiment these counters
were mounted on the subject's consoles and were not in general view.
Thus it was left to each subject to mention to the others how sghe
was doing or not, as she felt. Xach subject had continuous knowledge

of results as far as her own work was concerned.



SKETCH OF CONSOLE (1967)
Count er Green light Red light Feed opening
> T ITTT74~——5 %—

BUTTONS A,B,C,D, Kb dia.
LIGHTS Y x Ho”
STRIP SWITCH 153 X 13¢
FEED & OUTPUT OPENING 3'X 3’
COUNTER  131pX 1%

Strip switch

Fig. 33

Cutput opening
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Flow Diagram for Basic Equipment and Procedure. Sfimulus Cycle. Main Experiment 1967

1
t E‘j_

sets delay 10 or

50 m.sec.

i

"R transfers control to
selected'gfs~c§nsole

rkfcompletes work cycle
and starts on next

- -
4! presses and holds
“buttons "B" and "C"

19

Fixed & second delay
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. 20
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. | M.T.Condition

R.I.T. or M.T. Condition?

: -
Green Light ON | ' -R.TI.T. Clock Starts
1 ]

R.I.T.Conditio

¥

delay

10 or 50 m.sec.

‘ [
y \- . . L
" releases buttons ‘S releases \ Stimulus Light
"B" and "c" buttons "B" & "¢" Comes On
I ) -
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10 or 50 m.seec. R,I.T.Clock STOPS
delay M,T.Clock STARTS
1
——— —1
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: Comes On & cancels elock
|
] . e

Button "D"

"s!" presses Button

|

Which First?

\'

"s" presses strip-.

"p" switch
CYCLE NOT ?RQKEN . "s" presses Button
signal on "El's "o
console :
¥
"E" pecords and *
cancels M.T.Clogk STOPS
; L
"s" presses strip-switch "E" records M.T. & cancels clock
Strip-switeh location
indicated on "Es R,T.Clock STOPS
console
|"E" records and cancels 5= Subject

-

R.T.Clock
- Btarts

E.= Experimentér

!

"E" switches control from "s"s

R.I.T.

M.T.

Response Initiation Time

Movement Time



DIAGRAM LAYOUT OF EXPERIMENT (1967)
DAYS 1-40 S— — — 3 A
WEEKS 1 2 3 4 5 6 7 8
rest break  |no rest break o rest break | rest break |rest break [norest break |no rest break | rest break
DAYSOFWEEKIM T W T FIMTW.TFMTWTFMTWTFIMTWT FIMTWTFIMTWTFIMTWTF
RIT& MT  RITMT.RITMIRT|MIRITMIRITMT RITMTRITMIRIT MT.RIT.MTRITMTRIT.MIRIWIRIT]MTR]TMTRITMT RITMIRITMTRITMTRITM TRITMT]
(8 PERIODS IN EACH DAY)
WEEKS 1 2 3 4 5 6 7 8
ORDER OF DELAYS BETWEEN PERIODS
MT| AB BA |AB BA AB| BA AB (BA AB BA| AB BA |AB BA AB| BA AB [BA AB BA
RITAB BA AB| BA AB [BA AB BA| AB BA |AB BA AB| BA AB [BA AB BA{ AB BA

RIT— STIMULUS GIVEN IN RESPONSE INITIATION TIME

MT— STIMULUS GIVEN

TIME OF RED LIGHT STIMULUS

Fig. 37

IN MOVEMENT TIME

{

IS RANDOM WITHIN THE

A=10 m secs

B=50 msecs

PERIOD

g



industrial experience.

SUBJECTS

82

FPour women were employed as subjects, none of whom had previous

Two have since gone back to full time. employment.

part time employment in order to earn money for Christmas presents.

A1l four were married and were pleased to get

Four tests were given to each subject:- The Wechsler Adult Intel-

Test" (Form A), and the Stromberg Dexterity Test.

Subject 1: Married, Age 59, Right handed.

ligence Test, The Eysenck Personality Inventory (Form B),"The 16 P;F.

Wechsler Scores - I;Q.: Verbal = 114, Peformance = 112, Full Scale = 112

Scaled: " 70 "
E.P.I. Scores - N=11 E=23 1=}

Stromberg Score - 197

Subject 2: DMarried, Age 57, Right handed

Wechsler Scores - T.Q.: Verbal = 113, Performance = 112, Full Scale

Scaled: " 69 "
E.P.I. Scores - N=12 E=11 I=5

Stromberg Score - 198

Subject 3: DMarrlied, Age 29, Right handed

b3

16

1

1t

[H

"

113

= 11

11t

Wechsler Scores - 1.Q.: Verbal = 113, Performance = 107, Full Scale = 111

Scaled: ™ T4 "
E.P,I. Scores - N=G E=11 1I=2

Stromberg Score - 169

Subject 4: Married, Age 25, Right handed

55

1t

12¢

Wechsler Scores - I.Q.,: Verbal = 120, Performance = 110, Full Scale=116

Scaled: " .81 "

E.P,I., Scores - N=15 E=6 I=3

Stromberg Score - 175

57

4

138
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See Appendix 4 for copies of Score Sheets and Notes on Tests.

It was hoped that the change in positioning of the four counters,
which provided the subjects with knowledge of results, would avoid the
excessive competition between subjects encountered in the first experi-
ment. There was still trouble. Unfortunately, it falled to show itself
until the end of the flrst week of data recording when any possible
advantage from a further change would have been outweighed by the dis-
advantage,

Subject 4 decided that the other three were combeting too much and
that she was going to have nothing to do with it. She was going to set
her own pace at what she considered a reasonable standard. She told
the other subjects this in no uncertain terms adding that she was going
to be tired that day as there was no rest break due. She was seated
beside Subject 3 who was visibly faster than she was. Subject 4 repeated
these types of remarks throughout the experiment particularly during the
"o reét breaks" condition. The other subjects were not affected

to the extent of any visible ill feeling showing itself.

Subject 3 was absent for the last week of the experiment., She had
been waiting for some time to go into hospital for treatment for impacted

wisdom teeth and a bed suddenly and umexpectedly became vacant.

She was not disabled from doing repetitive work. Her teeth were
not troubling her during the experiment. She tried to arrange another
time with the hospital but it was not known when next a bed would be

available.

AL times the group would chat very much less than usual. The
experimenter does not know why this occurred. Tt seemed quite spontaneous
and was not particularly associated with Monday mornings. When these

silences happened Subject 1 invariably became visibly restless. She



would atbempt to start a conversation going. On one memorable occassion
her failure to do so resulted in tears which immediately had the desired

effect., Things were soothed over within minutes

The E.P.I, neuroticism ('N') scores for Subjects 1, 2, and 3 were
€10 from the Means for the Housewife and Normal Populations. The score
for Subject 4 was 21 @ ,€2¢ above these Means. Her score most nearly

approached the Mean - 14,869 given for Mixed Neurotic groups.

The Extraversion ('E') scores for Subjects 2 and 3 were<1 @ from

the Mean scores for the Housewife and Normal Populations.

SubjJects 1's 'E' score was 'very high)Ed above the Means for the
' Housewife and Normal Populations. Subject 4's 'E' score was low. Tt
was)lo’and Just 1nside - 208 lower than the Mean score of the Housewlfe
Population. It wasp>2d lower than the mean score for the Normal Pop-
ulation. It wasp 1@ but well within 2¢fof the Mean score for the

Chsessional Group. -

The figures used as standard are taken from the Manual of the Eysenck

Personality Inventory (Eysenck, Eysenck, 1964).

The three factors of particular interest in'fhe 16 P.F, Test are
'M' (futia), 'G! (Super Ego), and 'Q,j' (self sentiment development).
High M, Low & and Iow Q§ are consldered to be associated with accident

proness in both private and professional drivers.

All four Subjects had average score for 'M', Subjects 2 and ¥ had
average scores for 'Qj'. Subjects 1 and 3 had scoresg1¢ from the Mean
score for that factor. The scores of Subjeets 1 and 4 were average for
13!, Subject 3's score wasPld' <20 below the Mean. Subject 2's score

= 2¢f above the Mean score for Factor 'GY,
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Factor 'C' perhaps should be mentioned as it has been linked with
Fysenck's concept of "general neuroticism™, (Cattell, Eber, 1957).
Subjects 3 and 4 had average scores and the scores of the other two
Subjects were both €10 below the Mean score, Subject 4's greater dev-
iation above the 'N' score Mean of the E.P,I. is not reflected in her

Sten score for Factor 'C' of the 16. P.F, Test.

A lower score in the Stromberg Dexterity Test (S.D.T.) indicates a
better performance. The younger Subjects 3 and 4 scofed considerably
better than Subjects 1 and 2, The score :fs the time requlred to compiete
the test. The more _rapidly a subject completes the test the better the
perforﬁzance. Norms for several Industrial and Educational Groups have
beeﬁ established.:. The Mean score for Female Assembler and Welder
Applicants was found to be 159.7 with a Standard Deviation of 16.4.

. Subjects 3 and 4 were within this range. Subjects 1 and 2 were com-
paratively slow. The 5th Percentile score is given as 194, Tt has been
found that older workers as a group tend to get poorer S;D;T; scores |

(Stromberg, 1951).

The I.Q. scores for all subjects come in the "Bright Normal Clas-
sification (Wechsler, 1955). The Scaled scores for Subjects 1, 2 and 3
are {10 from the Mean scores for Verbal, Performance and Total Scaled
scores for their age groups. . Subject 4's Performance score is {1 (Y from
the Mean for her age group, Her Verbal and Full Scale scores arcy 1@ and

¢ 2Qabove the respective means for her group. (Wechsler {1955).



EXPERIMENTAL, PROCEDURE AND DESIGN

1, General (Please see Figs. 3, 36, 37)

The first two paragraphs in the chapter on Experimental Procedure

for the preliminary experiment apply also to this experiment.

2. Procedure when Red Iighﬁ cémé'on

Subjects were instructed to shop immediately, no matier where
in the work cyecle, and Press the Stfip Switch to turn out the Red
light. They. were told they could press the Strip Switch anywhere
along 1ts length. It had to be depressed by using the right hand,
Subjects were practiced in this procedure before the start of the

experiment.

3. Duration of Experiment

The experiment continued for 5% hours per day from 9 a.m. to 12,30
p.m, through 40 days, 5 days a week for 8 weeks. The subjects were

practiced for a week before the experiment began.

4. Dependent Variables

(1) Cycle Time:- (CT) Duration of each work cycle recorded
(X., S.D., %»Meant2 S.D.)

(2) ?;action Time:- (RT) Time between illumination of Red
) ) .
Tight and Subject turning 1t off
by pressing Strip Switch,

(3) Response Initlation Time:-(RIT) Time between illumination of Green
(X., 8.D., #>Meani2 S.D.)

- : light and release of Button 'Cf,
A sample of-ten recorded for each
Subject for each period - from the

same work cycle as Variable (4)

below,
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(%)

(5)

(6)

{(7)

(8)

Movement Time:- (M)
(X S.D., E>Mean+2 S.D.)

Response Initiation Time:-
€§timulus Cycle)
X

Movement Time (Stimulus
Cycle):-
(X)

% Cycles Broken/Not Broken:-

Cycles Broken =

Cycles Not Broken

il

Iocation on Strip Switch:-
(Moge)

Independent Variables (See Fig., 37)

(1)
(2)
()
(4)
(5)
(6)

Days of Experiment 1 -~ 40
Days of Week 1 - 5
Weeks of Experiment 1 - 8

Fortnights of Experiment 1 - 4
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Time between release of Button 'C!
and pressing of Button 'D'. A
sample of ten recorded as for
Variable (3)

As Variable (3) except measured
only during the work cyele in which
the Red 1light Stimilus was given
(Both when delay in RIT and MT)

As Variable (4) except measured
only during work cycle in which
Red light Stimulus was given (both

when delay in RIT and MD)

If Subjects turned out Red iight by
pressing Strip Switch BEFORE pressing
Button 'D'.

If Strip Swilitch pressed AFTER

Button 'D'.

Tocations 1 ~ 10 dependent on where

the Subject pressed the Switch.

Periods in Day 1 - 8, 25 minutes each; starting 9.5 a.m.

With rest breaks and without 1

- 2. A ten minute rest break

was given between 10.40 a.m, and 10,50 a.m, between Periods

4 and 5 during weeks 1, 4, 5 and 8,
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(7) Stimilus from Red light. Once, per period, per Subject.
The Stimulus was given at one of the following times:-

a) in each period:- 5, 10, 15, 20 or 25 minutes after
the period began. These times we.re randomlzed -
using random numbers ‘tables,

b) in each stimulus cycle:-

(1) R.I.T.:~ with a delay of (&) 10 m.sec. or
(p) 50 m,sec, after the illumination of the
green light,
(i1) M.T.:~ with a delay of {X) 10 m.sec. or 7y
50 m.sec. after the release of Button 'C',
These different delays were balanced over Days of Week, Perlods
in the Day and Rest and No Rest Breaks conditions,
This Variable does not effect Cycle Time, Response Tnitiation
Time and Movement Time which were not comnected with the Work

Cycle in which the Red Light Stimulus was given (Stimulus Cycle).

(General

The dest gn was optimised so as o obtain the most relevant information
consistent with the Equipment's and Experimenter's reliability. Both
imposed constraints. For Instance - for the Stimulus Cycle Data, the
R.I,T. and M.’T: delay conditions are not balanced over Days of Experi-
ment and Weeks. Even more than in the preliminary experiment there was
a considerable load on the experimenter - namely the setting and
recording manually of all the data apart from Cycle Time. Even more
data was collected than in Experiment 1., Finally in this experiment
also the continual switching affected the equipment adversely, The

switch was set each day to either the R;I;T; or M;T; delay. The
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result was that one could be certain that the Stimulus Delay, Pericd, Day
of Week and With and Without Rest Breaks factors were reliable for

"Oycles Broken" and "Cyele Not Broken”.

Tn the case of the Stimulus Cycle Data, Days and Weeks of Exper-
iment would be confounded with R.I.T. and M,T. delays. This was con-
sidered to be a reasonable sacrifice for R.I.T. {Stimulus Cycle) and
M.T. (Stimulus Cyele). Particularly so in view of the fact that
duplicate and more comprehensive Data for Response Inltiation Time
and Movement Time was collected in cycles ggééﬁ fhan the Stimulus
Cycle. Therefore/%ggnﬁo Information lost for this data due to con-

founding.

The 10 m.sec. and 50 m.sec. delays - ‘within R.I.T. and M,T.

were balanced over all factors.

The most serious affect of the lack of balance mentioned above
was the loss of information concerning any possible learning or reverse
effects for Cycles Broken and Reaction Time. TFor these reasons a
second analysis of Vhriahce was carried out for Cycles Broken and
Reaction Times with Fortnights‘as an independent variable, {Both
the R,I.T9/M.T. conditions and the Rest Break/No Rest Break conditions
weré balanced over_Fortnights}. This analysis was capable of giving
the information about learning or its reverse, for the two dependent

variables affected.
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RESULTS

1. General

The average Cycle Time was 3 secs., Response Tnitiation (Stimulus
Cycle) 118 m.sec., Movement Time (Stimulus Cycle) 933 m.sec., Response
Initiation Time 111 m.sec., Movement Time 456 m.sec., Reaction Time just

over 1 sec. and the percentage of cycles broken was 51% (Table 27).

The Days of Experiment were either Significant, Highly Significant
or Very Highly Significant for every Dependent Variable for both Subjects
Combined and Individually (Table 63). This was to be expected as Days
included so many other sources of variation. It is not proposed to

refer to Days under the separate headings for each Dependent Variable,

At this point it is as well to mention again that Subject 3 was
abgent for the last week of the Experiment. It is necessary to be aware
of this when looking at the Tables and Figures for Weeks for Subjects
Combined, In the Figures for Weeks the lines are discontinuous between

Weeks 7 and 8 as a reminder of Subject 3's absence.

2. Percentage of Cyeles Broken

The Subjects differed very highly significantly from one another.
(Tables 28, 62, 78. Fig. 44). Subject 4 broke the work cycle most often,
81% of the time, followed by Subjects 1, 2 and 3 in that order. SubjJect 3
oniy broke the cycle 19% of the time. The condition Response Initiation Time/
Movement Time affected %he percentage of cycles broken very highly signi-
" ficantly for SublJects Combined and all four Subjects Individually. The
10 or 50 m,sec. delays also affected the percentage of cycles broken, very

highly significantly for Subjects Combined and Subject 1, highly significantiy
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for Subject 3 and Significantly for Subject 2, (Tables 30, 68, 69,

Figs. 45-49), All subjects broke more cycles when the Rare Stimulus
was given in Response Initiation Time rather than Movement Time.
Similarly in the case of SubJjects 1, 2 and 3 the shorter the delay in
giving the Rare Signal after the start of Response Initiation Time the
greater was the percentage of c¢cycles broken., Subject 4 did not follow
this pattern for the delays after the start of Response Initiation Time.
In her case a 10 m.sec. delay resulted in 94% cycles broken while a

50 m.sec., delay resulted in 9% broken. All-subjects broke more work
cycles when the Rare Stimulus %as given at the shorter delay after the

start of Movement Time.

The mean Response Thitiation Timesand Movement Times of each Subject
were calculated, The means of Response Initiation Time plus Movement Time
gave an estimate of how long each Subject took from Steps 3 to 5, inclusive,
of the work cycle, (Fig.3). The means of Movement Time alone gave an
estimate of how long each Subject tobk'from Steps 4 to 5, ineclusive, of
the e¢yele. By subtracting the Rare Stimulus delays from these times it
became possible to estimate measurements called "Residual Times™ - which

could take one of two forms, viz:-

A. R.I.T. + M.T. - %8 = Residual R.I.T. plus M,T.
B. M.T; - E;g = Residual Movement Time.

These measufements were estimates, fbr each subjeet, of the duration in
time between the giving of the Rare Signal and the peoint of time in an
non stimulus cycle at which the subject usually pressed Button 'D'. (Once
Button 'D' was pressed in a Stimulus Cycle it was not possible to break

that cyele)., These measurements may be thought of as the time remaining



to a Subject during which it was possible for her to break or interrupt
the work ecycle insteadlof following the alternative of completing it with-
out interruption.

The percentage of ¢ycles broken by each Subject was plotted against
the corresponding Residual Time. In the case of 'A' the plot simply followed
the Subject order of percentage of cycles broken and the Residual Time order
within Subjects (Table 36). In the case of 'B' however, the percentage
of cyeles broken followed thelorder of the Residual Movement Times, despite
the fact that the times of Subjects 1 and 2 overlapped., (Table 35, Fig.54).
Tn order to investigate the relationships further, it was decided to plot
the percentage of cycles broken per subject per week against the corresponding
Residual Movement Times. Thus there were two measurements per Subject per
week yielding sixty two points in all (Table 35a. Figs.55). * Subject 3 was
absent for the last week which accounts for the loss of two points., The
correlation coefficient between percentage of cycles broken and Residual
Movement Time was calculated and found to be 0.82. 'This value was stat-
istically very highly significant ({0l = 0.325). This significance
encouraged an attempt to £it a thecoretical curve to the data. This was
done (Table 35b. Fig.55). Two curves fitted the data very highly signi-
ficanely (4:0.001). The first was a straight line:- ¥ = A X + B with
A=0,2055 B = 56,7014, This accounted for Just over two thirds of
the variation. The second formula was ¥ = A.eBX+C. This formula
accounted for considerably over twe thirds of the variation in the
data,

The Days of the Week (Tables 33, 64, Figs. 52, 53) had a highly

significant effect for Subjects Combined in the Design V analyses (Weeks
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was a hierarchical division of Days). TIn Desgipgn VI, when Fortnights was
a hierarchical division of Days, there were no significances. (Table 75).
There were no significances, in either analysis, for Subjects Individually.
The pattern for each subject follows an identical trend with poorer perm

formances on Tuesdays and Thursdays.

In the first analyses, Weeks of Experiment were very highly signi-
ficant for Subjects Combined and Subject 2. They were highly significant
for the other Subjects (Tables 33, 65, Figs. 50,51). In thése analyses
fhe effect of weeks included the effect of the Rare Signal béing glven in.
Movement Time for three days outrof the five in alternate weeks. The
same applies to the Rare Signal being given in Response Initiation Time,

A second analyses by Fortnights avoided this., (The same arguement applies
to the dependent varlable "Reaction Time"), Fortnights had a very highly
significant effect on the percentage of cycles broken for Subjects Com-
bined and Subject 2. They had a highly significant effect for Subject 4
and a significant effect for Subject 3. (Tables 31, 76). There was no
slgnificance for Subject 1. On the whole the number of cycles broken
showed a decrease as the fortnights progressed, Subject 1 was an excep-
tion, She remained practically steady for the first three fortnights and
only dropped in the last. This difference on the part of Subject 1 would
also account for the very high significanceof the Subject by Fortnight

Interaction (Table 79).

Periods of the Day had no significant effect on percentage of cycles
broken for either Subjects Combined or Subjects Individually, (Tables 34,67).
The Rest Bresks/No Rest Breazks condition was highly significant for

Subject 1 and significant for Subject 3. The effects were in opposite
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directions., (Tables 32, 77). There were no statistical significances

for the other SubJjects or for Subjects Combined.

The Subject/Day interaction was very highly significant but in
itself this is not very interesting because Days include so many other
variables, for instance Subject by R.I.T./M.T. conditions. (S X G).

This last interaction was very highly sighificant (fables 30,73,79). This
can be accounted for by the different relationships between the conditions
for the various Subjects. Subjects 2 and 3 broke approximately five

.times more cycles for the R.I.T. condition than for the M.T, condition.

The ratios for Subjects 1 and 4 were 2,5 to 1 and 1 to 0.66 respect-
ively. A similar inter subject variation in ratios occurs for the delay
conditions 10 m,sec. and 50 m.sec, This accounts for the high significance

of the interaction S X H. (Tables 30, 73).

Subject/Week was very highly significant. This can be accounted
for mainly by Subject 1's comparative steadiness until Week 5 followed
by an increase in cycles broken in Week 6, All the other Subjects broke
fewer cycles in Week 6, There are other intra subject variations (Fig.51)
for instance Subject 1l's very much steeper drop in percentage of cycles
broken in Week 8 and Subject 4's sudden increase in Week 7. The most

notable difference is Subject 1's different trend.

The Subject/Rest Breaks Interaction was very highly significant
(Pables 32, 79). Three of the Subjects showed improvement in the Rest

Breaks condition and the reverse was true for the other Subject.

There were no signifiecant interactions for Subjects individually.
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3. Reaction Time

The Subjects differed very highly significantly from one ancther
(Tables 28,62. Fig.41). Subject 3 had the fastest mean time at 603 m.sec.
and SubJject 1 the slowest at 1339 m.sec. The times of the other two Subjects
were approximately 1 sec. each. The range of Reaction Time for Subjects
Combined extended from 0.4 secs to 2.6 secs. The majority of times were
between 0.5 sec. and 1 sec. with a peak between 0.8 and 0.9 secs. (Table
38, Fig.62).

Days of the Week had no significant effect either for Subjects
Combined or Subjects Individually.  All Subjects had faster Reaction T mes
on Fridays than on Thursdays. Apart from that no systematic trend 1s
observable (Tables 43,64,75).

Fortnights had a very highly significant effect on Reaction Times for
Subjects Combined and Subject 1 only. (Tables 40,76). No systematic trends
are visible. Weeks had a similar statistical significénce. (Tables 42,65,
Fig.63, 64). The main reason for the effect seems to be the learning
curve exhibited by Subject 1. Periods of the Day had no significant
statistical effect for either Subjects Combined or Subjects Individually

(Tables 43,67).

Rest PBreaks/No Rest Breaks condition had a ver& highly significant
effect for Subjects Combined and a highly significant effect for Subject 1.
(Tables 41,77). All Subjects had faster Reaction Times in the No Rest
Breaks condition

Reaction Time was effected by the point of Stimulus .injection (i.e.
in R.I.T. or M.T;). The effect was very highly significant for Subjects
Combined and Subjects 1 and 2 individually. It was highly significaht
for Subject 3 and not significant for Subject 4. (Tables 43a, 78). The
delays of 1Om.secs and 50 m.secs had significant effects on the |

Reaction Times of Subjects 1 and 3 but there were no significant effects

for the other two Subjects or Subjects Combined (Tables 4%a, 69).



The Subjects/Days of Experiment interaction was very highly
significant, which can be explained by Days including most other inde-
pendent variables. The Subjects/Weeks interaction was also very highly
significant (Table 73). Subject 1's steep learning curve, as compared
with the other Subjects, has already been commented on., The Subject/
Fortnights Interaction was very highly significant. (Tables 40, 79).
This is likely to be due to the very large differences between the four
average times of Subject 1 over successive fortnights in contrast with

the fairly steady average times of the other Subjects,

The interaction Subjects/Rest Breaks/Periods was significant at
the 5% level. This is very difficult to interpret and would seem to
be dué to differences one example of which would be:- Subject 1°
increaéed the length of her Reaction Times in Periocd 3 under the Rest
Break Condition and decreased under the No Break Condition while Subject
4's trends were the reverse of this. All this has then to be compared
with another period, P6 for instance. The trends in this period are
reversed for the Subjects and Rest Breaks/No Rest Breaks Condition.
No systematic information emerges from a survey of the whole picture in

those terms,
There were no significant interactions for the Subjects THdividually.

L, Resporse Initiation Time (X, Average S.D., >M + 2 S.D.)

The Subject's times differed very highly significantly from one
ancther in both their means and average Standard Deviations, There were
no significant differences between Subjects for percentage of times

greater than the mean plus two Standard Deviations (Tables 28, 62, Fig.40;).

Days of the Week had a highly significant effect on the mean tTimes
of the Subjects Comblned and were significant for Subjects 1 and 2 but

not for the other two Subjects. They were not significant for the average
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Standard Deviation or for the percentsges greater than the mean plus

two Standard Deviations. (Tables 53, 64, Figs.89-92). No systematic
trends were observable for either of the last two dependent variables.
The mean times of all Subjects were slowest on Monday. Subjects 2 and

3 continued to improve their times fairly steadily each day. Their
fastest times were on Fridays. Subject 1's rate of improvements on
Tuesday, as compared with Monday, was not continued through the remaining
Days of the Week. Her dowest times were on Monday. Subject 4's slowest

times were also on Monday and her fastest on Tuesday.

Table 65 shows that Weeks of Experiment had gsignificant effects on
the three measurements (X, Average S.D., %$>M + 2 S.D ) but Residual
(Weeks) is more relevant because it conce;nS‘the effect of Weeks without
the Rest Break/No Rest Break effect. Residual (Wéeks) had a very highly
significant effect for the mean times of the SubJjects Combined and of all
the Subjects individually. It had a significant effect fof the average
Standard Deviation of Subjects Combined and Subject 2. This effect was
very highly significant in the case of Subjects 1 and 4. There were no
statistical significances for percentage of times greater than the mean
plus two Standard Deviations. (Table 49, 50, 66. Figs. 77-82). The average
times for Subjects 1, 2 and 3 show fairly steady learning over the weeks.
Subjeet 4 was faster in the first week. The average Standard Deviations
of the times of all Subjects increaged in Week 2, apart from which there
were no- systematic trends. The percentage of times, greater than the mean

plus two Standard Deviations, fluctuatedunsystematically.

Periods of the Day were very highly slgnificant for the average times
of the Subjects Combined and Subject 1. They were significant for Subject

&, The only significahoe for the average Standard Deviation was for
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Subject 4's times. There were no significances for the percentage of
times, greater than the mean plus two Standard Deviations. (Tables 51,
52, 67. Figs. 83-88). The times for the Subjects Combined show an
improvement until.Period 4, Thereafter they fluctuate., The times for
Subjects Combined result more from an averaging out of differences in
the times of Individual Subjects rather than from a reflection of similar

trends.

The average Standard Deviations of the times of Subjects 2, 3 and 4
were greater in the second period of the day than in the first. They
were greater in the penultimate period than in the last one (Period 8),

for all Subjects.

The Rest Breaks/No Rest Breaks condition was statistically insigni-

ficant for Response Inltiation Time,

The Subject/Days and Subject/Weeks interactions were very highly
significant for the mean and average Standard Deviation (Table TL). The
high significance in the case of weeks seems mainly due to the difference
in the trends of Subject 4's times as compared with those of the other

Subjects (Figs. 78,82). The same applies to the Subject/Periods interaction.

The interactions in the analyses for the Subjects Individually were
very few and except in the case of Weeks/Periods for the mean times are
not reflected in the interactions for Subjects Combined, The Weeks/Periods
inferaction,for Subjects Combined was significant at the 5% level only.

The differences in trends were not systematic,

5. Movement Time. (X, Average S.D., %p»M + 2 S.D.) .

The Subjects differed very highly significantly from one another in
both their mean times and average Standard Deviations (Tables 28,62.

Figs. 39).
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Days of the Week had a very highly significant effect on the
mean times of Subject 1 and a significant effect on Subjeet 2's times,
They were silgnificant for the average Standard Defiation for Subjects
Combined and Subject 3 and highly significant for Subject i. The only
significance for the percentage greater than the mean plus two Standard
Deviations was at the 5% level for Subject 1. (Tables 58, 64. Figs.
105-108). Subjects 1, é and 3 all have faster times on a Friday than
cn any other day of the Week. All Subjects have smaller average Standard

Deviations on that Day.

There were qulte a number of statistical significances for the
effect of Weeks (Teble 65) but Residual (Weeks) is more relevant (i.e.
excludes Rest Breaks/Nb Rest Bresks effect)., Mean Movement Times fer
Subjects Combined and Subjects 1 and 2 individually were gffected very
higﬁly significantly. The mean Movement Times of Subjects 3 and 4 were
affected significantly. The average Standard Deviations of Subjécts 1
and 2 were affected very highly significantly and significantly respect-
lvely. The percentage of cycle times greater than the mean was @ffected
significantly for Subjects 1 and 2. (Tables 54, 55, 66. Figs. 93-98).
Thé mean movement times in general show learning over the weeks even if only
by a.small fraction for Subject 3. The Subjects follow individual patterns
for the average Standard Deviations and the percentage of times greater

than two Standard Deviations above the mean.

Periods of the Day were significanf for the mean times of Subjects
1, 2 and 3 and highly signifiéant for Subjegt L, They were significant
and highly significant for the average Standard Deviations of the times
of Subjects 2 and 3 respectively (Tables 56, 57, 67. Figs. 99-104).
Each Subject has a different trend in times over the periods, This applies
to the means, average Standard Deviations and percentage of times greater

than the mean plus two Standard Deviations.
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The Rest Breaks/No Rest Breaks Condition had no effect on Movement

Times.

Table 71 shows that quite a number of interactions were significant
at various levels, Everyone of these includes Subjects as one element
in the interaction., Subjects differed unsystematically. (Figs. 94, 96,

98, 100, 102, 106, 1.08).

6. Cycle Time. (X, Average Standard Deviation, %P2M + 2 S.D.)

The Subjects differed very highly significantly from each other

(Tables 28, 62. Fig. 38).

The Days of the Week were significant for the Average Standard
Deviation of Subject 1's times. There were no other significances,

(Tables 48, 64.).

Residual (Weeks) was highly significant for the mean times of the
Subjects Combined and Subject 2 and very highly significant for those of
Subjeet 1. This independent variable was also highly significant for
the average Standard Deviation of Subject 2's times and significaﬁt for
those of Subject 1. The percentage of times greater than the mean plus
two Standard Deviations was effected highly significantly for Subjects
Combined, Subjects 1 and 2 and significantly for Subject 3. (Tables 44,

45, 66, Figs. 65-70).

Subjjéets 1, 2 and 3 show some learning over the eight weeks.
Subject 4 seems to show none for the mean eycle times, The average
Standard Deviations of the Subjects mean times fluctuate considerably
and to no fixed pattern. The same may be salid for the percentage of

times greater than the mean plus two Standard Deviations. The most that
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can be said is that there was a slight Increase over the eight wecks.

Periods of the Day were very highly significant for theman times
bf Subjects Combined and Subject 4. They were significant for the average
Staﬁdard Deviations of Subject 1's and 4's times. There were no signi-
ficances for the percentage of times greater than the mean plus two
Standard Deviations (Tables 46, 47, 67. Figs. 71-76). The Subjects' mean
cjcle times were remarkably steady over the Periods, Subject 4's times
excluded, Her times were'approximately a third of a second slower at the
end of the working session. Subjects followed ihdividual patterns for

the other two 'measurements (i.e. average S.D., %2M + 2 38.D,).

The Rest Ereaks/Nb Rest Breaks Condition had a highly significant
effect on the mean cycle times of Subject 4 only, Subjects 1 and 3 slightly
improved their times in the No Rest Breaks Condition. The reverse occured
for Subjects 2 and %, Subject 4's cycle time slowed by about a fifth of

a second (Table 6la, 70).

The most interesting interaction was Rest Breaks/No Rest Breaks by
Periods, This waslsignificant for the mean cycle times and highly signi-
ficant for the average Standard Deviation of Cycle Times. (Table 59, 60,
61, 71. Figs. 109-123)., The average cycle times over the Periods in the
No Rest Condition for the Subjects Combined are higher than in the Break
Condition., The same is true for Subjects 2 and 4 for all periods. In the
case of Subject 1 the period after the restbreak has faster times than
the same period when no break was given. Subject 3's times are considerably
faster in the No Rest Breaks Condition but the tendency is for them to get
longer as the session progresses, This tendency is reversed in the Breaks
Condition, It is interesting that in every case, except thetNo Break
Condition for Subject 4, there is an improvement in the last period of

the working session as compared with the penultimate pericd.
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Both Individually and Combined, the Subjects have higher average
Standard Deviations for most periods in the No Breaks Condition, Except
in the case of Subject 3 the same 1s true for percentage of cycle times

greater than the mean plus two Standard Deviations,

7. Response Initiation Tme (Stimulus Cyecle)

There is not much to be gained from a lengthy analyses of this
variable., The results, obtained from analysing Response Initiation Times
other.than those in the Stimulus Cycle, provide a more comprehensive

survey based on a greater amount of data,

The most relevant point of interest is that there should be a
reasonable resemblance between the two sets of data so that they may be

considered as coming from the same population.

The average Response Iﬁitiation Tim& (Stimulus Cycle) for Subjects
Combined is 118 m.sec, The Average Response Initiation Time, from the
other cyecles, is 111 m,sec., (Table .27). This is very close and confirms
the idea that 1t is not necessary to go into detail about both sets of
results, There is a similar closeneés in times for each Subject Individually.
(Table 28, Cf,Figs, 40 and 43), Ihe range for Response Initiation Time
(Stimulus Cycle) supports the idea of close similarity between the two

sets of data (Table 38, Fig,60).

The average Response Initiation Times in the Non-Stimulus Cycle were
tested against the average times in the Stimulus Cycle using the "t" test.
No significant differences were found either for Subjects Individually or
for Subjects Comblned. The same holds true when Response Initiation Times
in the Stimulus Cycle were bréken down into times forcyecles in which the
Stimulus was given with a 10 m.sec, Delay and a 50 m,secs. Delay,. (Please

see Table No, 36a).
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~ However, when Response Initiation Time (Stimulus Cycle} was broken
~down into average times for Cycle Broken and Cycle Not Broken, there

were significant differences between these times and average Response
Initiation Times for the Non-Stimulus Cyecle, The Subjects Combined had
shorter times (Highly Significant) when they failed to break their work
cycles'in response to the stimulus. They had longer times (Highly Signi-
ficantly) when they were successful, Where there is an& significant
result for a Subject Individually the same holds true, Subject 4 did
not show the same trend but these were no significant resﬁlts for her
times, Subject 1 had in effect the same times for the conditions 10 m.see,
Cycle Broken and 10 m.sec. Cycle Not Broken. It should be noted that
Subject 4 broke a large majority of her work cycles when the stimulus

was given during R.I.T.

It would seem that the Subjects were more likely to break thelr

work cycles when their Response Initiation Time was longer.

8. Movement Time (Stimulus Cycle)

Movement Times recorded during - the Stimulus Cycle did of course

differ from Movement Times recorded for the other Cyecles. This was
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implieit in the fact that, when a subject broke a work cycle in response
to the Rare Stimulus, her movement time included Reaction Time. Table

27 shows that the mean Movement Time (Stmulus Cycle) was approximately
twice as long as Mbvgment Times recorded in other cycles. Table 28 shows
that the same is true for the mean times of the Subjects individually and
that Subject 3 who broke the fewest cycles had the smallest differences.
between her mean Times (Cf. Figs. 39 and 42 note differencé in scales).

Figure 61 shows the distribution of Movement Times (Stiﬁulus Cycle)
to'belﬁimodal. The first peak was in the region of 300 to 600.m.se.c |
corresponding to when a SubJect did not break the work cycle. This may
be compared with a mean of 456 m.sec. and average S.D. of 44 m,sec. for
Movement Times recorded in cyeles other than the Stimulus Cyeles. The
second pesk of the distribution corresponds to when a subject did brezak
the work cycle (Table 38).

This dependency of Movement Times (Stimulus Cycle) on Cycles Broken/
Not Broken is reflected in the trends taken by this measurement. Table 39
of these times over Weeks confirms this dependency when it is compared
with Table 33 and Figure 50 showlng the percentage of c¢ycles broken each
week,

The dependency is also reflected in the Probability Tables - 1.e. -
Tables 68 and 69, The R.ILT./M,T. and 10 m.sec/50 m.sec. delay conditions
are vefy highly significant for both percentage of cycles bfoken and for
Movement Times (Stimulus Cycle) for Subjects Combined,

The same arguement applles to this measurement as to Response
Initiation Times {(Stimulus Cycle). It would be duplication to analyse
the results lengthily because they have already been dealt with under

Movement Times from cyecles other than the Stimulus Cycle.
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9. Tocation on Strip Switch

These locations are shown in Tables 28 and 37 and Figs. 56-59.
Subjects 1, 3 and 4 used the seventh, eighth and ninth locations most.

Subject 2 used the sixth, seventh and eighth,
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The object of this thesis was to try and answer some questions about

the relationships between the following:-

A, Frequency of inter-
ruption of the work
eycle. (% of Cycles
Broken)

B. Reaction Times

\_/VV]JVV\_/
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(1)
(2)
(3)
()
(5)
(6)

Point of injection of rare signal
Periods of the Day

Pregence or absence of Rest Breaks
Day of Week

Week of Experiment (learning)

Individual Differences

C. Work Cycle Times (incliding the elements Response Initiation Times

and Movement Times) and (2)-(6) above.

In addition an attempt was made to note:-

D. Any associations or otherwise between Percentage of Cycies Broken,

Reaetion Times and Cyele Times.

E. Whether the experimental results suggested any design recommendaticons

and/or changes in industrial legislation,
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Al Péfcentage of Cycles Broken

(1) Point of injection of the rare signal; The answer to this
question falls into two parts depending on whether the point of
injection was during Response Initiation Time or during Movement Time.
When the polnt of inJjection was during Movement Time, the best
predictor of the percentage of cycles broken seems to be the "back-
wards measurement™ from the normal ending of movement to the point
of injection, i.e. "Residual Movement Time". When an average
"Residual Movement Time" of 638 m.sec. was available, there was one
hundred percent successful interruption of the work cycle. The
success rate decreased to fifty percent when the time available
was 556 m.sec. and to zero when only 220 m.sec. was available. These
Times resemble those reported, in another context, by Poulton (1950)
and support the idea that Reaction Time is lengthened, when it
involvés a response to a signal given during another, previously
initiated, response. A formula has been evolved which expresses
a significant relationship Eetween Percentage of Cycles Broken and

Residual Movement Times viz:-

where

A =4.2393, B = 0.4970, C = -11.0864

The different response success rates to rare signals given during
Movement Time do not support the idea that a fixed period of feed-
back (150 m.sec - 190 m.sec) was operative at the end of Response
Initiation Time / beginning of Movement Time. The points of injection

of the rare signal were within this period and nhad feedback, with its
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resultant fixed delay, been operative then the success rates for bhoth
points of inJjectlion should have been the same. It is very clear that
the success rates were not the same. The prior point of Injection
invariably resulted in greater success with interruption of the work cycle,
The Subjects in these experiments were highly practiced and the results
seem to support the suggestion that such feedback could be eliminated
with practice. (Welford, 1968)

Successful responses to stimull or signals given during Movement

'Time do not bear any clear relationship to the intervals between the

points of injection and the green signal initiating movement i.e. to
interstimulus intervals., This contrasts wlth the significant relationship
which such responses bear to "Residual Movement Time". Tt would seeml
that the dominant factor, affecting the capacity to interrupt a movement,
is not so much the relative temporal proximity of the first and second
signals but rather how close the movement is to completion when the second
signal is injected.

The percentage of cycles broken, in response to interrupting signals
given during Response Initiation Time rather than Movement Time, does not
bear the same neat relationship to Residual Time. DMore cycles were broken
when Reslidual Time was longer, 1.e. more cycles were broken when the
point of injection of the rare signal was during Response Initiation Time
rather than Movement Time, but it was not possible to evolve a formula
relating ﬁeroentage of Cycles Broken and Residual Times when the point of
injection was during Response Initiation Time.

Times to inhibit the movement still showed the lengthening that is
generally assoclated with responses to a second stimulus given close in

time to a first.
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The differigg regponse success rates to signals given during Response
Initiation Time do not necessarily support the idea that second signals
can be processed during Response Initiatlion Time, The different rates
could be due to the earlier red light signals being so close to the first
or green light signal that both signals were percelved as one composite

signal.,

When Interstimilus intervals were shorter than Response Initiati&n
Time, these resﬁlts tend to support those of Gottsdanker (1966) in so far
as théy show that Response Initiation Time was not affected by the second
signal, Comparison of R,I.T's from Stimulus and Non-Stimulus Cycles shows
that both sets of times come from the same population so that R,I,T. was
not affected by a second signal which was unexpected and which was concerned
with the alteration of the first response rather than with the initiation

of a separate and expected response, (Cf. Gottsdanker 1963, Bertelson 1967).

Whereas the average R,I,T. for all the Stimulus Cyecles, and for the
Stimulus Cyeles with I;S; Intervals of 10 m,secs., or 50 m,secs. are not
different from the average R,I.T. for the Non-Stimulus Cycle, this does
not hold when the Stimulus Cycles are brokeﬁ dowm into Cycles Broken and
Not Broken, The average Response Tnitlation Times are longer when Cycles
are broken and shorter when they are not., This tempts one to conclude
that perhaps the breaking or not of the cycle did not affect R.I.T. but
that the length of R,I,T. may have affected the bresking of the cycle, when
the rare signal was given during R,I,T, Gottsdanker (1966) does not give
any figures showing a relationship -~ if there was any - between the length
of R.T, (R.I.T. in this experiment) and the duration of response and
unfortunately in this experiment the amplitude and length of response were
not measured in the say was as in Gottsdankers experiment, so no comparisons

can be made, The responses in the two experiments were different in kind.
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The Subjects in Gottsdanker's experiment were required to slide a pointer
in a groove in one of two directions over one of two very short distances.
In this experiment the Subjects made a free ballistic type movement over

a much longer distance and always to the right. It was never necessary

to vary this movement in the uncorrected condition, In any case the
average R,T. was longér in Cottsdanker's experiment, which one would expect
when a cholice R,T. is compared with a rather more practiced simple one with
a fixed fore periocd., Possibly, as in the case of Subject 4 whose R,I.T. was
longest, no reiatioﬁship would show itself if the length of the R,T's in
Gottsdanker's experiment were.compared with the length and aﬁblitude of
responses., The effect may only show 1tself with very short and highiy

practiced R,T's which are part of a repetitive cycle,

(2) Period of the Day; }

(3) Presence or absence of Rest Breaks; % Any difficulty which the subjects
experienced in interrupting the work cycle camnot be ascribed to fatigue
since Perlods of the Day had no significant effect in elther experiment and
since the Rest Preak/No Rest Break condition did not have a consistent
effect, The rare signal was well above threshold level, In fact, the
subjeets, when talking among themselwves, sald that they saw the signal but
"eould not stop - agéin."

(4) Day of Week; The Subjects' responses to the rare signal tended to

be less succeséful on Tuesdays and Thursdays, The author cannot suggest

any reason for this. The result was not significant statistically for the
Subjects individually. Nevertheless they all followed the same pattern
rather too cloéely to be able to dismiss the point, comfortably, without
rention, It would be interesting if the Ammual Report of H;M; Chief Inspector
of Tactories contalned a Day of Week analyséé of the numbers of accidents
reported to H;M; Inspectorate. So far as the author is aware, such an

L
analyses has not been published.
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(5) Week of Experiment (learning); Subjects found increased difficulty
in interrupting the work cycle as the duration of the maln experiment
increased, It seems reasonable to link this increased difficulty
with the general speeding up of Response Initiation Times, Movement
Times and Work Cycle Times over the same period of time. In other
words, as the Subjects became more skilled at the Repetitive work
cycle, thelr capacity to respond to the rare signal became poorer.
This could result from "Residual Movement Times" becoming too short
to allow gufficient time for a successful response to be made to
interrupting signals., This decrease in "Residual Movement Time" may
underlie or provide some explanation for the increased "Rigidity"
suggested by Welford (1968). Welford (op.cit.) suggested that this
"rigidity" resulted in persons finding it more difficult to respond
to unexpected signals which required them to interrupt a highly

practiced movement.

(6)Individual Differences; The four older Subjects, average age

fifty five years, broke more work cycles than did the younger Subjects,
average age twenty nine years; 44% compared with 28.6%. The contrast
between the two groups is even more marked when the results from
Subject 4 (19677Experiment) are removed from the data for the younger
group. The figures then become 44% compared with 11,1%. This Subject
tended to be an exception to the older/younger grouping in all measure-
ments.,

These comparisons do not contradict Griew's (1958) findings about
the 45-52 year age group being more susceptible to accidents in
certain occupations and they support the findings made by both Griew
and others that accidents decreasad highly significantly with age in

the "miscellaneous” job category.
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The scores of the Subjects; in the various tests, did not serve
as reliable predictors for their performance at interrupting their
work cycles. The Subject with the second highest I;Q; broke most
eyeles and the Subject with the highest ILQ; broke the fewest. The
Subject with the best sceore on the manual dexterity test broke the least
number of cycles and the Subject with the second best score broke the
most. The scores on the personality tests were no more informative though
the Subject, who broke the fewest work cycles, did have a low "G" (Super-ego)
score on "The 16 P.F, Test". Her other scores did not follow the pattern
suggested for accident mroneness by Suhr (1953).

The results from the manual dexterity test support the finding
(Stromberg 1951) that older Subjects tend to score less well on the test

than do younger ones.
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This time is not only the time required to bresak or interrupt
a work cycle. It is the time taken to press the button or strip
switch in order tb:cancel the rare signal, irrespective of whether
the work cycle was broken 6r not.

Tt seems apposite to remark here that the strip switch locations
most used were numbers five to ten and that the rest of the switch
was practically superfluous. Each switch segment or location
measured one and a quarter inches. The clearahce between each seg-
ment was one slxth of an inch with a half iﬁch clearance at the
ends of the switch. To the Subjeets the whole switch appeared to
be continuous. The clearances were not sufficiently large to permit
pressure on any part of the switch without activating cne of the
segments or locations. The Subjects were not given any advice about
which strip switch locations to use - the emphasis was put on speed.
Tt is of some interest that the Subjects chose in effect to use a
switch approximately nine inches in length. One might conclude that
emergency switches should be emphasized not only by marking and

position but also by being of greater size than they are at present.

(1) Point of injection of rare signal; In the main experiment
reaction times generally tended to be longer when the interstimulus
interval was larger. The same seems Lo be true for the preliminary

experiment in so far as the relevant data is avallable for comment.

This relation suggests that Subjects were hindered more by.interference

due to the completion of the work movement rather than that due to
Its initiation. Such interference became more likely with longer

interstimulus intervals because as these intervals increased the
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normal completion of movement became closer to the second stimalus.
This concluslon supports the findings from the datg cpncerned with
the percentage of cycles broken,

Average Reaction Times were in the region of one to two seconds

which agrees with the findings of Hartnett (1967).

(2) Period of the Day; )
(3) Presence or absence of Rest Breaks; g
(4) Day: of week; y ; Reaction Time does not

show a fatigue effect any more than does percentage of cycles broken,
Tronically, Reaction Times were slightly {(but not significantly: Sub.2&h)
faster for all Subjects in the No Rest Breaks Condition. Presumably

the three and a half hour working session was not sufficiently long

to demonstrate a fatigue effect.,

(5) Week of Experiment (learning); Apart from Subject 1 in the
main experiment, none of the Subjects shows any sign of learning
where Reaction Times are concerned. Q(ne can only suggest that the
rarity of the signal did not allow of any build up of skill in this
regpect., Possibly skill with the movement required to extiﬁguish
the red light did improve but its effect was negated by an increase
in the intrinsie difficulty of responding to an interrupting'signal

as 8kill and speed at the repetitive work cycle improved.

(6) TIpdividual Differences; The twenty two and twenty nine year
old Subjects had considerably shorter Reaction Times than those of
the older Subjects but the twenty five year old's time was close

to that of the fifty two and fifty seven year old Subjects. This

is in 1ine with her (Subject 4, Main Experiment) slowness of Response



113

Initiation Time, Movement Time and Cycle Time. Thls slcwness was
not reflected in her score on the Manual Dexterity Test. There was
nothing unusual about her I;Q; but, as has already been stated in
the section entitled "Subjects", she was determined not to compete
in anyway with the other Subjects and she made this very clear. Her
scores on "The 16 P,F., Test" and E.P.I. showed her to be markedly
more introverted than average and she scored the highest possible
score for Q2 (self sufficient, prefers own decisions) on "The 16

P.F. Test".
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C. Work Cycle Times. (including the elements Response Initiation

Time and Movement Time).

(2) Periods of the Day; , )

(3) Presence or absence of Rest Breaks; ; The preliminary and

main experiments do not show the samé patterns for average cycle times
over Periods of the Day, even taking into account the fact that there
were seven periods in the first experiment and eight in the second.
However, both experiments show some improvemeﬁt in averagé cycle

times, for Subjects Combined, -in the period after the Rest Break when
compargd with the times in the period Jjust previous to the break.

This is only a slight indication as there was no statistical signi-
ficance for Periods in the preliminary - experiment and none for three
out of four of the Subjects in the main experiment. Once more it

can only be suggested that perhaps the working session was not suf-
fielently long to Show a marked effect on average cycle times. There
was an end of session improvement in the main experiment (Hartnett 1967).

Periods of the Day had very similar effects on average Résponse

Initiation Time and Movement Time which in turn were very similar to
their effect on Cycle Times with one interesting variation. Whereas
average Cycle Times for Subjects Combined showed a tendency to

improve in the period after the Rest Break, Respbnse Initiation Times
and Movement Times both showed the opposite tendency. The Cycle Time
improvement in the period after the Reét Break must therefore have
been due to fewer delays in feed and take off rather than in quicker
manipulation of the controls on the consoles. Perhaps the rest break

_ particularly Sub.4.

influenced Subjects to "show willing" rather more than anything else! /

In both the preliminary and main experiments the average Standard

Deviation of the Cycle Times went up in the period after the break,
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In the preliminary experiment the percentage of cycle times greater
than the mean plus two standard devigtions showed a definite drop
in the pericd after the Rest Break but this was not so in the case
of two Subjects in the main experiment though for Subjects Combined
there was a drop. However the percentage of cycle times greater.:
than two standard deviations above the mean was smaller in more
periods when a break was given than when there was no Rest Break.
This is in line with the findings of Murrell and Forsaith (1963).
It also supports the notion that perhaps Subjects were
influenced to "show willing" when a Rest Break was given and in
consequence they were not having little unauthorlzed Rests by slowing
downn thelr ratgs of feeding the machines while actually operating

them at the same speed or at faster speeds.

(4) Day of Week; There were no statistical significances for the
Cycle Times apart from the average standard deviation on one Subject's
times. Average Movement Times tended to be longer on Tuesdays and
Thursdays. Response Tnitiation Times were longest on Mondays. It

is possible that the weekend break may have had an adverse effect

on the capacity to preprogram and in consequence on Response Initi-

ation Times. R.I.T. and M.T. were fastest on Fridays.

(5) Week . of Experiment (learning); The average Cycle Times,
Response Initiation Times and Movement Times all show the expected
improvement over the eight weeks of the maln experiment for all
Subjects. This trend i1s opposite to that shown by the percentage
of eyeles broken and the implications of this have been diécussed

earlier in this chapter.
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(6) Individual Differences; The work cycles were not identical

in both experiments - the feed and take off arrangements were
different - therefore it is not possible to compare the absclute
Cycle Times for the two experiments. When cycle times are considered
separately for each experiment no conclusion can be drawn about any
age effect. Movement Times correlated positively with age except

in the case of Subject 4 (Main Experiment). Unexpectedly Response

Initiation Times did not.

The I.Q. scores showed a positive correlation with the Cycle
Times in each experiment i.e. Subjects with higher I.Q, had longer
Cycle Times bubt the differences were too small to draw any firm

conclusions.

In both experiments the Subject with the lowest "N" score in
the E;P;I; had the fastest Cycle Times but again the numbers were

too small to draw any firm conclusions,
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Associations or otherwise between "A", "B" and "C" (% of Cycles

Broken, Reaction Times, Cycle Times).

In the main experiment, longer cycle times, Movement Times and
Reaction Times were assoclated with each other and with a higher
percentage of cycles succegsfully interrupted. The same association
does not hold for Response Initiation Times.

The Response Titiation imes in these experiments are not
1ikely to be typical of Response Initiation Times in general. Practice
effects probably led to such preprogramming that decision time, as
commonly wvisualized, must have been practically eliminated. This is
borne out by the faet that the Response Initiation Time of one Subject
was only 85 m.sec. and of another was 95 m.see. Such short times
would not be reached in an ordinary Reaction Time experiment. Thls
sort of preprogramming needs to be taken into account when practice
effects are considered particularly if some emergency might arise
which would involve cancellation of the preprogrammed Response..

It would not be satisfachory to estimate a residual time based upon
the meore usual 250 m.sec, Respcnse Initiation Time.

The SubJjects were not seen to release the control buttons before
the green light was illuminated. The point was carefully watched and
the Subjects were expressly warned about it before hand and were

regularly reminded of it throughout both experiments.
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Sﬁggested Design Recommehdations and Chaﬁges in Imdustrial legislation

The relationship between the capaclty to interrupt an ongolng
movement and "Residual Movement Times" should be of interest to
designers of man-machiﬁe systems.

It is suggested that automatic fail safe or correction devices
should form an integral part of any system in which short time lags
can occur between any possible malfunction and consequent breakdown
or accident, the prevention of which would otherwise depend upon
the operator changing his usual mode of action. The human operator,
on the evidencé, does not seem to be equipped to deal with such
contingenciles.

Further work needs to be done in order to evaluate, more precisely,
the time lag required to ensure a success rate as close as possible
to one hundred percent. At the moment the evidence indicates that
a time lag of less than 640 m.sec. certainly cannot be relied upon
and such an estimate makes no allowance for any positive action that
may be required on the part of the operator. When even the simplest
positive action is required a time of 2 sec. may-be needed to ensure
successful response. It may seem the height of stupidity to bring a
tocl or other part of a machine down on cnes own hand or to get
caught by inruming rolls, but where a time factor of this sort i1s
involved, the operator would seem to have little alternative given
the limitations of the human organism.

The possible specification of some dangerous parts of machinery
in such general terms as those associated with time factors and man-
machine systems might meke 1t possible to extend Section 17 of the
Factories Act 1961. This Section deals with the guarding of new

machinery by the sellers. Its application is very limited at present
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and 1ts extension is made difficult by the need to specify particular
dangerous parts of a machine before it even reaches the market and
has had a chance to cause an accident and thus to be demonstrably
dangerous. An amendment of this type would be particularly helpful
to the "small man™ who may employ as few as one or two persons and
who is 1likely to have neither the "know how" nor the resources to
guard or meodify a machine satisfactorily.

The suggested type of extension to Section 17 could be done
"ﬁithout prejudice" to the other Sections of the Act which deal

with guarding.
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APPENDIX T
Tables and Figures of Results

Preliminary Experiment
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DATA TABLES



B - VALUE
PARAMETER
Subjects Combined
Cycle time sec X 2,08
Ave?rage
S.D, 0.87
%>
M28,D. 2.89
Movement Time . _
(Stimulus cycles) |[msec X 390
Response Initiation
Time _
(Stimulus cycles) |msec X 186
Reaction Time msec X 1041
Cycles Broken % 26.9

Table 1



p VALUE
Subject Subject Subject Subjec
1 2 3 4
Cycle Time sec X 2.27 1.97 2.00 -
Average
3.D, 0.90 0.75 0.95 -
%>
M+28.D. 2.72 2.37 339 -
Movement Time : _ i I
(Stimulus Cycle)| msec X 629 4o8 278 o34
Response Init-. . .
iation Time _
(Stimulus Cycle)| msec X 150 220 162 216
Reaction Time msec X 1160 939 1189 872
Cycles Broken % 50 413 1.5 13
1.Q. 109 % 104 120
E,P.I. Score N 1% 11 14 17
E 12 17 12 20
L 1 0 2 0

Table 2




CYCLES BROKEN

M,T.Combined

: Subjecﬁs Subjecf Subjecf Subjecﬁ Subject
CONDITION$ Combined 1 - 2 3 I 4
N %1 N 2| N %| N %1 N %

Signals Given

in R.I,T.

Delay: 10 msec | 128 55.5| 33 88.6 | 32 096.9| 33 3 30 33,3
100 mseec | 125 32,3 | 32 71.9 | 32 16.9} 32 o] 29 10.3
Total ot 4341 70 80 |69 T2 l70 14l 65 20

Signals Given

in M.T.

Delay: 10 msec | 148 8.6 | 38 26.3 | 38 7.91 35 4] 37 0
20 msec | 125 241 2 94 | 31 01|29 o] 33 0
Total = | 273 5.38 70 19 | 69 4.3| 64 0 70 0

Signals Given

in R,I.T, and 557 26.9 [150 50 |138 43 1134 1.5§135 13

Table 3




CYCIE TIME (sec)

CONDITIONS SUBJECTS COMBINED
X S.D. % over
2 8.D,
above X
Day of Week M 2.14 0.88 3.02
T 1.99f 0.87 : 2.68
W 2.08 0.86 2.88
Th. 2.08 0,91 2.83
F 2.09 0.86 3.08
Period 1 2.08 0.87 2.85
2 2.09 0.84 3,14
3 2.14 0.85 3.17
4 2,02 0.97 2.42
5 2.12 0.76 3.06
6 2.03 0.87 2.80
7 2.08 0.95 2.81

Table 4




CYCLE TIME (sec)

CONDITTONS

SUBJECT 1 SUBJECT 2 SUBJECT 3

£ 8.0, %over| X S.D. % over X 8.0, % over

2 8.D._ 2 8.D._ 2 8.D.
above X above X above X

Day of Week ‘ . ‘
M |2.30 0.95 3.08(2.07 0.80 2.49 |2.06 0.90 3,49

T fe.12 0.9h  2.56|1.95 O.7h 2.20. |1.93 0.93  3.27

Wol2.34 0.86  2.81(1.92 0.76 2.15 | 2.00 0.97  3.69

T (2.29 0.95 2,40 |1.91 O.72 2.34 2.0 1,06 3.68

Fo|2.30 0,84 2,77 | 2.0L 0.77 2.67 1.97 0.97 3.80

Period 1. }2.30 0,86 2,77 11.96 0.88 2.60. {1.99 0,88 3.18
2 le.29 0.91  3.37}11.96 0.68 2.26 |2.01 0.93 3.78

3 2.38 0.86 3.17 [ 2.03 0.75 2.58 2,00 0.95 3.77

4 j2.22 1.00 2.04}1.91 0.87 2.01 1.92 1.06 3.21

5 [R.37 0.80 3.39 1.98 0.62 2,52 2,00 0.87 3.27

6 [2.20 0,9% 2.38 {1.97 0.75 2.42 1.91 0.93 3.60

7 .12 0.95 1.95 {1.96 0.75 2.19 2,16 -4.30

1.15

Table 5




X RESPONSE INTTATTON TIME (St?mulus Cycles)

msec

coprTIoNs gzzgigzz Subieét Sugje?t Subgeét Subﬁect |
Period 1 168 - 157 | 172 E 155? 186

2 219 1395 389 156§ 194

5 79 132 | 105 7L 006

4 161 137 173 156 186

5 206 148 | 214 174 303

6 198 189 | 194 172 231

7 159 - 149 | 189 149 149

X MOVEMENT TIME (Stimulus Cycles)

(msec)
Period " 1 311 408 | 330 265 238
2 466 759 ST 285 253
3 389 693 | 346 281 ool
4 | 2 812 333 279 212
5 245 524 350 281 221
6 394 687 %52 278 247
7 412 517 598 277 243

Table 6




% REACTION TIME (msec)

CONDITTONS ‘ggzgizgz Subieét -Subgect Subgeet Subiect
Period 1 1030 1181; 016 1116 : 014
> 999 | 1060 940 . | 1130 - 873
j 1036 . 1160 953 | 1187 841
3 1022 1044 928 | 1280 870
5 1051 1288 950 1116 &3
6 1072 1180 931 1296 870
7 1082 - 1211 956 . | 1234 903

Table 7




X REACTION TIME (msec)

Subjeets Subject Subjeect Subject Subject
CONDITIONS | gonbined 1 2 3 4
R.I.T. 1026 1076 932 1189 832 -
M.T. 1057 - 1247 U5 1188 862 -
R.I.T, = Stimulus given in Response Initiation Time

M,T.

Stimulus given in Movement Time

Table Ta




X RESPONSE INITIATION TIME (Stimuius Cycle)

{msec)
CONDITLONS 22@%22:35 Subiect Subgect Sub%ect Subiect
Day 1 204 166 242 179 229
é 176 181 181 172 169 -
3 282 143 ; 413 . 156 f 416
H 180 185 190 158 187'
5 157 122 141 160 207
6 183 167 213 155 198
7 162 113 191 143 213
8 171 143 256 150 90
9 182 165 201 187 165
10 148 109 170 160 151

Table 8




X MOVEMENT TIME (Stimulus Cycles)

_________ (mse0)
CONDITTONS ggﬁgiiﬁg Subject | Subject SUb%e°£ SUbﬁect'
Day 1 329 h2o 371 265 261
2 502 752 TLL 260 287
5 | a8 612 | e | =64 | ese
¥ | 259 575 5 268 239
‘5 451 %67 334 ; o84 217
6 | 460 985 308 290 238
7 335 487 346 284 224
8 323 399 369 304 218
9 433 674 | 565 - 282 208
10 | 309 415 - 517 - 196-

Table O




X REACTION TIME (msec)

CONDITTONS 'nggizzg' Subfect ' Subgect Sub%ect Subﬂect
RIT M RIT  MT RIT M RIT MI |RIT MT

Day 1, 21121 1123 | 1047 1140 } 1030 1053 1373 1317 | 1034 983
3, 4 [1030 1139 | 1128 1472 | 964 1013 | 1107 1208 | 923 92

5, 6| 99% 1013 | 1050 1133 | 996 960 | 1104 1067 | 832 891

Ts 8 1019 1045 | 1055 1098 961 937 1224 1338 806 807

9, 10| 994 1071 | 1067 1345 | 889 993 | 1111 1072 | 907 87k

11, 12| 951 984 | 996 1043 | 869 943 | 1102 1108 | 837 841
13, 14 | 1006 1187 | 1027 1749 953 917 1165 1245 876 836
15, 16 {1034 98L | 1123 1088 888 888 1139 1123 790 827
17, 18 {1031 1003 | 1058 1103 | 83 872 | 1280 1215 | 831 822
19, 20 {1075 1011 | 1206 1299 972 882 1286 - 874 851

R;I;T; - Stimulus glven in Response Initiation Time

M,T,

- Stimulus given in Movement Time

Table 10




PERCENTAGE OF CYCLES ERCKEN

| coNDITIONé (s}gzﬂiizz Subiect Subgect Sub%'ect Sub lJ@ ect
Period 1 20 15 25 0 10

2 28 50 50 o 10

3 24 50 31 0 15

y 5 | e | 0 2

5 24 10 10 5 12

6 26 50 35 0 17

7 » | s | s 5 | 28

Table 11




PERCENTAGE OF CYCLES BROKEN

CONDTTTONS Subgects Subiecf sibject 'Sub%ect 'subﬂect
RIT Mr | RIT MP | RIT MP | RIT MP | RIT  MD
Day 1, 2 | 5% 0 86 o |10 o0 % 0 | 1+ o0
3, 4 |4 15 | 8 20 | 8 32 o o | 1 0
5, 6 |61 4| 72 1| 8 o ‘0 o] 8 o
7, 813 4| 7 w | 7 o o o | wm o
9, 10 | 36 11 86 43 57 0 0 0 0 0
11, 12 46 11 86 43 71' 0 0 0 29 0
13, 14 43 4 57 14 57 0 0 0 57 0
15, 16 31 o 86 0 35 0 : 0 0 | 5 0
17,18 {59 11 | 8 29 |10 1 | % o | 37 0
19,20 {39 0 | 8 o |l st o o ol 1w o

R.I.T, - Stimulus given in Response Initiation Time

M,T,

- Stimulus given in Movement Time

Table 12




PERCENTAGE OF CYCLES BROKEN

CONDTTIONS. g;lzgi;l;z | Subiect Subgect Sub%'ect Subiect
Day of Week
M 26 16 43 4 11
T o7 50 13 3 13
W 26 46 39 0 18
T 23 5l 37 0 y
F 26 50 30 0 23

Table 13




----- ~+ PARAMETER -

X Response Initiation
Time (Stimulus Cycle)

X Movement Time
{Stimulus Cycle)

X Reaction Time

Cycles Broken

msec

msec

msec

VALUE
Fortnight Subjects Combined
1 201
2 169
1 40u
2 375
i 1055
2 1027
1 27
2 ol

Table 14




PARAMETER VALUE
Fort- | Subject | Subject Subject Subjeet
" night 1 oD 3 I
X Response Init- :
iation Time | 1 159 235 165 246
(Stimulus Cycle) msec o 140 205 160 172
X Movement Time
(Stimulus Cyecle) msee 1 665 ; 431 268 bl
2 592 385 290 217
% Reaction Time msec 1 1076 g3 1189 - 882
2 1243 U6 11188 - 864
Cycles PBroken % 1 © 50 43 C 1.4 13
2 49 3% 1.5 14

Table 15




PROBABILITY VALUES

MATN FACTORS AND INTERACTIONS

1966



Independent

SUBJECTS
Dependent ‘_Vériable .......
Variable
Cycle Broken £0.001
Reaction Time X £0.001
Response Imitiation _
Time (Stimulus Cycle) X <0,001
Movement Time _

(Stimulus Cycle) X £0, 001
Cyecle Time X £0.001
Average
S.D. 0. 001

- 40,001

. %AH2 8.D,

Table 16




Dependen _

Independent :

DAYS OF EXPERIMENT

Varlable lable
Subs.| Sub.l{ Sub.2| Sub.3| Sub.4
Cormb. 3 i ‘ o
Cycle Broken <0.001 [ <€0.001] €0, 001 {0.001
Reaction Time X £0.05 }<0.01 £0.05 -
Response Imitiation _
Time (Stimulus Cycle) X £0.001 €0.05 £0.05
Movement Time X
(Stimulus Cycle) €0.01

€0.01

Table 17




Independent
Dependent Veriable DAYS OF WEEK
Variable : Lo
Subs. Sub.l1{ Sub.2 | Sub.3| Sub.k
Comb. -
Cycle Broken
Reaction Time X £0.05
Response Initiation _
Time (Stimulus Cycle) X
Movement Time X
(Stimulus Cyele)
lecle Time X <0.05
Average
S.D.
%> M+
2 S.D.

Table 18




Tndependent
Variable

*- Dependent PERTODS
Variable
Subs. | Sub.l | sub.2 | Swb.3 | Sub.k
Comb, o
Cycle Broken
Reaction Time X
Response Initiation _
Time (Stimulus Cylece) X {<0.0L L0, 05
Movement Time X
(Stimulus Cycle)
Cycle Time X
Agegage@.om £0.05 .01
2l 10,05 |eo.00

Table 19




Independent

Variable ; .
Dependent (Red Light stimulus given ir) RIT/NII" -
Variable
Subs. '
Comb . Sgb.l Sub,.2 Sub.3 Sub.4_.
Cycle Broken £0. 001 £C.01 <0.01
Reaction Time X £0.05
Response Initiation .
Time {Stimulus Cyecle) X ONLY RECORDED ¥OR R.I.T. STIMULUS
Movement Time X : 7
ONLY

(Stimulus Cycle)

RECORDED FOR M.T.

STIMULUS

Table 20




X? Test

Probability Values

Independent
: Vardable
Dependent DELAYS (1 apd 2_)
Variable
Subs. Sub.l | Sub.2 | sub % | Sub.k
Comb. ub. 1b. . .
Cycle Broken €0.01 |¢£0.01
An in |
R.I.T. ROI.T.
Table 2




Independent

Dependent ———ariable FORTNIGHTS

Variable

Subs,

Gonb. | Sub.l | Sub.2. | Sub.3 | Sub.k.

Cycle Broken
Reaction Time X £0,01

Response Initiation
Time (Stimulus Cycle) X

o

Movement Time

(Stimulus Cycle) : £0.05 £o.05

Table 22




2 = Subjects
D = Days of Week
P =Periods
Dependent
Variable INTERACTTONS
SxD Sx P Dx P
Cycle Time - X 7
Subjects 7 ¢o.01
Combined
SubJjects
1-4
- Average | Subjects
3.D. Combined
Subjects
1 -4
- >N+ Subjects
2 8.D. | Combined €0.05 <0.05
Subjects
1 -4

No Statistical Significance for Individual Subjects

Table 23



INTERACTIONS Dependent Variable
Reaction Time X (Stimulus
Cycle) SubJjects Combined

Sx P

Sx D

Sx B <0.01

SxF

Sx G €0.01

Px D

Px E

PxF <0.05

Px G

SPE

SPR

SPG

No Statlstical Significance for

Subject
Period

o

Day of Week
Fortnlght
R.I.T./M,.T.

ol le Mw i)

Day of Experiment

Table 24

Individual Subjects




INTERACTIONS Dependent Variable
Response Initiation Time | Movement Time X
X (Stimulus Cycle) (Stimulus Cycle)
Subjects Combined Subjects Combined
Sx P <0.001
SxD <0.001
S x E €0.05
SxF
PxD <0.001
PxE
PxF
SPE : <0, 001
SPE
Response Tnitiation Time SUBJECT 2 PxE <000
(Stimulus Cycle)
S = Subject
P = Period
D = Day of Experiment
E = Day of Week
F = Fortnight

Table 25




INTERACTIONS E Dependent Vériable;

Cycle BEroken :
Subjeets Combined-

AxC
ExF
Dx E
DxF
DEF
AxB <0, 001
AxD
AxE : €0.001
AxF ‘
AER

~ ADE
ADF
ADER <0, 001
BxcC : - <0, 0L
CxD '
Cx E
Cx?F
CEF
‘CDE
cDp
CDEF ' <0.001

No Statistical Significances for Subjects Individually

Subject

Period = |
R.,I.T,./M.T,
Fortnight 1/2
Day of Week

Day of Experiment

moH"dHEHQE
[ I | N I

Table 26



Figs, 6 - 11
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Figs. 16 - 19
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Figs, 20 - 23
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APPENDIX II

Tables and Figures of Results
for Main Experiment



Data Values Tables

Cy%e Time - X, Average S.D., Subjects Combined 27
M+2 S.D.

Response Initiation Time - X,
Average S.D., BMi2 8.D. " i ' "

Movement Time - X, Average S.D.,
%,M_Pe 3.D. n 1 n

% Cycles Broken 1 1 n

Response Initiation Time - X,
(Stimulus Cycle) " " "

Movement Time - X
(Stimulus Cycle) ‘ n "o "

Reactlon Time - X 1t " "

Strip Switch Location - X " i "
Cycle Time - X, Average S.D.,
ZpM+2 S.D, ‘ Subjects 1 - 4 28

Response Initiation Time - X,
Average S.D., @M+2 S.D. " " t

Movement Tme - X, Average S.D.,
%)M +2 S D " 1t t

% Cycles Broken 1t 1 "



Table 28 continued......

Response Tnitiation Time - X,
(Stimulus Cycle) Subjects 1 ~ 4

Movement Time - X (Stimulus Cyecle) " "
1t 1

Reaction Time - X

A ' "
Strip Switch Iocation - X " !

I.Q., E.P.I., 16 P;F; and Manual Dexterity -  ~ - Subjects 1 - 4
Scores
Effect of Delays on % Cycles Broken Subjects Combined

Subjects 1 - 4

% Cycles Broken Fortnights Subjects Combined
Subjects 1 - 4

% Cycles Proken S Rest Break/ Subjects Combined
: No Rest Break Subjects 1 - 4

% Cycles Broken Weeks Subjects Combined
' Day of Week Subjects 1 - 4

% Cycles Broken Periods Subjects Combined
. Subjects 1 - 4

Effect of length of Residual
Movement on %.Cycles Broken

Effect of Length of Residual
Movement Time (Overall) on % Cycles Broken

Effect of Iength of Residual Movement Time
(Weeks) on % Cycles Broken (Curves Fitted)

Effect of Tength of Response Initiation Time
plus Movement Time on % Cycles Broken

ILocation on Strip Switeh Subjects Combined
Subjects 1 - 4

Response Initiation Time (Stimulus Cyecle))
Movement Time (Stimulus Cycle) } -Range -Subjects Combined
Reaction Time

Response Initiation Time (Stimulus Cycle)) -Weeks -Subjects Combined
Movement Time (Stimulus Cycle)

Reaction Time Fortnights Subjects Combined
Subjects 1 - &

Reaction Time Rest Break/ Subjects Combined
No Rest Break Subjects 1 - 4

Reaction Time Weeks Subjects Combined
Subjects 1 - 4

Table

28

1
1

i

29

30

31

32

33

34

35

>5a

35b

36

>

38

29

40

41

42



Reaction Time

Reaction Time

Cycle Time - X, Average
S.D., #>»M2 3.D,

Cycle Time - X, Average

S.D., %>»M2

3.D,

Cycle Time - X, Average

S.D., DM+

3.D.

Cycle Time - X, Average

S.D., Z>M+2

S-Do

Cycle Time - X, Average

S.D., %&>»M2

Response
Average

Response
Average

Response
Average

Response
Average

Response
Average

Movement THime
S.D., %»M2

Movement Time
S.D., T2

V.Nbvement Time

S.D,

Initiation Time -
S.D., %»M+2 5.D.

Initiation Time -
3,D,, %&M2 8,D.

Tnitiation ™Mme -
S.D., %»M+2 3.D.

Initisgtion ™Mme -
S.D., ¥»M+2 8,D,

Initiation THime -
s8.D.,

% M2 8.D,

s, Average

ol

S.

. Average

o

S.

- X, Average

S.D., %#®M+2 S.D.

Movement Time
S.D., Z>M2

Movement THMme
S.D., %P>M+2

Cycle Time - X,

- X, Average
3.D,

- X, Average
3.D.,

Periods
Day of Week

RIT/MT and

Delay Conditions

Weeks
Weeks
Pericds
Periods

Day of Week

Weeks
Weeks
Periods
Periods

Day of Week

Weeks
Weeks
feriods
Periods

Days of Week

Rest Break/No Rest

Break x Periods

Subjects
Subjects

Subjects
Subjects
Subjects
Stibjects
Subjects

Subjects

Subjects
Subjects

Subjects
SubJjects
SubJjects
Subjects
Subjects
Subjects
Subjects
Subjects
Subjects
Subjects
Subjects

Subjects

Subjects
SubJjects

Combined
1 -4

Combined
1 -4
Combined
1 -4
Combined

1 -4

Combined

1 -4
Combined
1-4
Combined
1-4
1 -4
Combined
Combined
1-4
Combined
1 = 4
Combined

1-4

Combined
1 -4

Table

b3

43a

1y

45

46

47

48

49

50

51

52

53
o4

55

56

57

58

59



Cycle Time - Average S.D.
Cycle Time - ZoM+2 S,D,

Cycle Time

Rest Break/No Rest
Break x Periods

Rest Break/No Rest
Break x Periods

Rest Break/No
Rest Break

Subjects Combined
Subjects 1 - 4

Subjects Combined
Subjects 1 - 4

Subjects Combined
Subjects 1 - 4

Table

60

61

6la



Probability Values

Dependent Variable Independéﬁﬁ Variable
Table

Cycle Broken Subjects 62

Reaction Time - X. " "

Response Initiation Time - X {Stimulus Cycle) " n

Movement Time - X (Stimulus Cycle) " "

Response Initiation Time - X, Average " ' "
S.D., #SM+2 8.D.

Movement Time - X, Average S.D., " 1
Z»M+2 S,D.

Cycle Time - X, Average S.D., %> M2 8.D. " n

Cycle Broken Days of Subjects Combined ) 63

Experiment Subjects 1 -~ 4 )

Reaction Time - X " " : " i

Response Initiation Time - X, " " t u
{Stimulus Cycle)

Movement Time - X, (Stimulus " " " "
Cycle)

Response Initiation Time - X. " " " "
Average S.D., #»Mi2 S.D,

Movement Time - X, Average S.D., " " " n
%> M+2 8.D.

Cycle Time - X, Average S.D., ft " " "
Z»Mi2 S,D.

Cycle Broken Days of Week Subjects Combined 64

Subjects 1 - 4 )

Reaction Time - X " " 1 "

Response Initiation Time - X, " i n "
(Stimulus Cycle)

Movement Time - X, (Stimulus f .oon " u

Cycle)
Response Initiation Time - X, 1 " u "

Average S.D., #>M+2 S,D.
Movement Time - X, Average m " " "
S.D., %>»M+2 8,D.
Cycle Time - X, Average " L " "

S.D., %3ls2 S.D.



Dependent Variable
Cyecle Broken

Reaction Time - X

Response Tnitiation Time - X,
(Stimulus Cycle)

Movement Time - X,
(Stimulus Cycle)

Response Initiation Time - X
Average S.D., Z>»MW2 S.D.

- Movement Time - X, Average
S.D., Z»M+2 S.D.

Cycle Time - X, Average S.D.,
Z»M+2 8,D.

Response Initiation Time - X,
Average S.D., Z»M2 S.D.

Movement Time - X, Average
S.D., %»M2 8.D.

Cycle Time - X, Average S.D.,
%»Mi2 S.D,

Cycle Broken

Reaction Time - X

Response Initiation Time - X,
(Stimulus Cycle)

Movement Time - X, (Stimulus
Cyele)

Response Initiation Time - X,
Average S.D., Z»M+2 8.D.

Movement Pime - X, Average
8.D., Z¥M+2 S.D,

Cycle Time - X, Average S.D.,
Zo»Mi2 S.D.

Independent Variable

Table

Weeks Subjects Combined ) 65
Subjects 1 - 4 )

1 1 i 1t

n 14 i 1"

" 1t 11 n

", b 1 i

[ {4 L i H

® 1" 1t iH

Residual Subjects Combined } 66
(Weeks) Subjects 1 - 4 )

" n 1t 1t

n i 1" it

Periods Subjects Combined ) 67

Subjects 1 - 4 )

i 1t " 1

" 1" " 1

" " ] 1

1t 1t 1 n



Dependent Variable

ihdependent Vafiéblé

Cycle Broken Stimulus Delay
RIT/MT

Reaction Time - X "

Response Initiation Time - X, "
(Stimulus Cycle)

Movement Time - X, "
(Stimulus Cyele)

Cycle Broken Delays

Reaction Time - X "

Response Initiation Time - X, "

(Stimulus Cycle)
Movement Time - X, "
(Stimulus Cycle)

Cycle Time - X Rest Break/

No Rest Break
Response Initiation Time "
- X (stimulus Cycle)

Response Initiation Time - Interactions
X , Average S.D,, %pM423.D.

Movement Time - X, Average
8.D,, %>»Mi2 S.D,

Cycle Time - X, Average S.D., "
Z> M2 8,D.

Response Initiation Time - X, Interactions

-Average 8.D,, Z»M+2 S.D.
Movement Time - X, Average "
S.D., #»M+2 S.D.

Cye%e Time - X, Average S.D., "
242 5.D.

Subjects Combined )
Subjects 1 - &4

1"

"

it

)

Subjects Combined )

1

Subject 4

Subjeects 1 - 4

i

1

Subjects Conbined

1"

Subjects 1 - 4

1

)

Table

68

1"

70

71

1"

1"

T2

1t



Dépendéhﬁ Variable

Independent Variable

Cycle PBroken Interactions

Reaction Time - X "

Response Initiation Time - X, "
(Stimulus Cyele)

Movement Time - X, "
{Stimulus Cycle)

Cycle Broken Interactions

Reaction Time - X 1

Response Initiation Time - X, "
(Stimulus Cycle)

Movement Time - X, "
(Stimulus Cycle)
Cycle Broken Days of Week

Reaction Time - X

Cycle Broken Fortnights
Reaction Time - X "
Cycle PBroken Rest Preak/

No Best Break

Reaction Time - ¥ "

Cycle Broken Stimulus giveh
in RIT/MT
Reaction Time - X "
Cycle Broken Interactions
- Reaction Time - X "
Cycle Broken Interactions
Reaction Time -

3’{ L

Subjects

Subjects

"

SubJjects
Subjects

n

Subjects
Subjects

1

Subjects
SubJjects

"

Subjects
Subjects

"

Combined

1

1-1

t

Combined )
1 -4 )

"

Combined )
1 -4 )

"

Combined )
1 -4 )

n

Combined )
11 )

1

Subjects Combined

1t

1t

Subjects 1 - 4

1"

n

Table

44

T4

it

75

80

"
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DATA TABLES



VALUE

PARAMETER
Subjects Combined
Cycle Time see X 3.10
Average
S. D. - ! 0' 95
%> Mt 3.9
2 8.D,
Response Initiation mseo e 111
Time
Average
S.D. L4
B>M+
5 8.D. 2.90
Mgvement Time msec X 456
Average
S.D, 62
%> M+
2 8.0, 3.12
Percentage of
Cycles Broken % 51
Reaction Time msec X 971
Response Initiation
M™Mme (Stimulus msec X 118
Cycle)
Movement Time
(Stimulus Cyelel msec X 933
Strip Switch X 8

Table 27




PARAMETERS
SubJeet Subject | Subject | Subject
_ 1 - 2 . 3 4
Cycle Mme - | sec X' a9 |29 2. 74 5.8%
Average |
S8.D. | 1.05 0.89 0.92 0.95
% D Mt
2 S.D. "'!‘-07 . 3.71 3-95 3088
Response Initia- : : L . :
tion Time -1 m.sec X 87 - | 116 - 83 - 155
Average = :
3.D. 39 49 29 56
B M42
- 8.D. | 2.9 2.75 3.18 2.75
Movement Time m, sec X 453 433 305 618
Average : : | ] :
S.D. | - 39 85 39 8l
B> Ma2 | : :
- 8.D, | 3.13 | 2.8% 3.61 2.97
Percentage of '
Cycles Broken % 59 4o 19 81
Reaction Time nm, sec X 1339 glip 604 955
Response Imitia-
tion Time _ : - : ‘ :
(Stimulus cycle)| m.sec X 85 125 95 165
Movement Time ‘ . i . ‘
(Stimulus cycle) | m.sec X 1259 48 han 1220
Strip Switch 2 9 708 8

Table 28




VALUE

PARAMETER Subjeect Subject { Subject Subject
1 2 3 4
I.Q. 114 113 111 116
Manual Dexterity  secs 197 198 169 175
Personality - N 11 10 9 15
© E.P.I. .
: ) 03 11 11 6
L L 5 2 >
16, P.F. M 6 6 5 6
G 6 9 3 5
B 4 6 T 5
Table 29




Percenfagé of ‘C‘jrélés Broken

Subjects | Subject | Subject | Subject Subject

CONDLTIONS Combined { 1 2 3 %

‘:Signa.ls Given

in R.T,T. .

Delay: 10 m.sec 75 93 T 40 ol
50 m.sec 65 76 62 22 96
Total 70 8l 67 31 9%

Signals Given

in M,T.

Delay: 10 m.sec - 38 - 50 19 7 71
50 m,sec el 16 9 4 64
Total 31 33 14 6 67

Table 30




Percentage of Cycles Broken

Subjects| o . ' - -
COND;TIONS Combined _Subfect Suggect Sgégect Subgect
FORTNIGHTS 1 63 6L 68 | ‘30 %
2 . 53 61 46 18 85
3 : Ly 65 31 16 76
4 1039 48 16 |5 71

Table 31




Péfcénfagé‘éf‘Cjéies Broken

: Subjects | Subject | Subject | Subject | Subject

CONDITIONS : ‘Combined - 1 2 - 3 . 4 )
Rest Break 50 51 37 o7 79
No Rest Break 52 67 By 13 83

Table 32




Percentage of Cycles Broken

comrmrons | Sibiects. Subiect Subjeet sdb%ect b oot
WEEK 1 69 62 72 42 100
> 57 60 | e 17 - 90
3 60 o7 - 60 22 ; 90
4 45 55 | 12 80
5 49 60 35 25 7T
6 uy 70 o7 7 70
7 16 70 25 5 82
8 31 25 7. - 60
DAY OF WEEK M 56 66 | 4 27 86
T kg8 58 33 11 a4
W 55 62 4 25 86
7 45 50 | % | 16 75
P 50 s8 | 15 | 16 RC

Table 33




. CONDITIONS Cf;g i;gz ) _guli)jeot .’:Su]:.)ge‘c‘b‘ $ubgect S_ubﬂeot
Period 1 57 70 45 23 87

2 51 55 45 23 7

> 50 55 35 - 20 87

4 B2 55 .540 ée; 587

5 53 62 - 47 20 77

6 46 52 10 11 75

7 49 62 35 20 75

8 w8 | os7 25 11 82

Table 34




Effeéﬁ of‘iéﬁéth of Residual Movement Time

on Percentages of Cyeles Broken

CONDITIONS

- Subject 1

Subject 2

Subjeot 3

Subject b

X M) -
Stimulus Delay

255
2%
381
403
h21
43
568
608

"~ "Percentage of Cycles Broken

16

50

19

6h
TL

Table 35




Effect of Length of Residual Movement Time on Pefcentage of Cycles Broken

Conditions : Sub,l] Sub.2{ Sub.3{ Sub.4 | Cond. Sub.1 | Sub.2 ] Sub,3|Sub.4 | Cond. | Sub.l{ Sub.2!| Sub.> | Sub.4
Regidual Movement Time Percent.of Cycles Broken | RiM.T. Percent.of Cycles Broken | R, M. T, Percent.of Cycles Broken
235 : 12 1 374 25 : : 513 ‘ 37
216 ‘ 17 : 375 8 : : 516 : 12
251 o . 376 17 ' 530 50
252 0 37T 0 550 27
256 0 386 17 00 556 1. 50 -
266 0 208 12 559 L2
275 25 405 63 ' 571 (]
277 0 bk 25 83 , 577 38 .
286 8 115 25 , 586 83
201 13 Lok 13 : 587 : g2
292 8 426 : 12 . : 590 : ' 62
296 . ' 12 ] a7 17 : - 598 : ' "~ | 100
301 ; 0 : i 438 50 : ' : 599 : , : 67
306 ' : ‘ 0 - : LN 58 : : 611 ' : ' 75
317 0 | 46k 50 f ' 617 75
326 0 ' 468 0 626 75
237 1z 1 473 25 627 ' 5
paak 0 L7 58 638 100
346 0 0 490 25
365 a5 - . 508. 1 25 U RS A AU A

Tabl %5a




Table 35b

Y = : Y=4A

Y=A.X+B é (BX)+C ¥=A,X+B . (BX)+C

"X.Val, Y.Obs.| Y.Est Y.Est X.Val | Y.0Obs] Y.Est. Y.Est.
f 235 12,00] - 8.4 2.5 hoh 13 | 30,4 23.8
. 246 17 - 6.1 3.3 el 12 '30.8 24,1
251 0 - 5.1 3.7 4=7 17 | 33.1 26.1
252 0 - 4.9 3.7 438 50 33.3 26.3
256 0 - 4,1 4.0 45l 58 36.6 29.%
- 266 0| -20 4.8 4ok . 501 38.7 31.5
275 25 { -2.0| 5.5 %8 | 0 39.5 32.3
77 0 0.2 | 5.7 573 | o251 ho.5 33,4
- 286 8 2.1 6.5 Y77 581 41.3 343
291 13 3.1 6.9 hgo 25 44,0 37.3
292 8 3.3 7.0 508 o5 4.0 41.9
206 12 4.1 7.4 513 38 48,7 13,2

301 0 5.2 7.8 516 4o 19.3 44
- 306 0 6.2 | 8.3 530 - 50| /2.2 48
AT o | 8.1 9.4 550 | 371 56.3 54,1
- 336 0 12,4 | 11.4 556 50| 57.6 56.1
337 13 12.6 | 11.5 559 4o | 58,2 57.1
341 0 13.4 12.0 571 75 60.6 61.3
| 346 0,0 14.2 12.6 577 28 61.9 63.5
365 25 18.3 14.9 586 83 63.7 66.9
374 25 20,2 16.1 587 o2 63.9 67.3
375 8 | 20.4 | 16.2 590 | 162 | 64.6 68.5
- 376 S 17 | 20.6 | 16.% 598 | 100 | 66.2 7.7
377 o | 20.8 | 16.5 599 | 67 | 66.4 72.1
| 386 17,0,0] 22.6 | 17.8 |lesir | 75 | 68.9 7.2
398 12 25.1 | 19.6 617 s | 70.1 79,9
hos 63 26.5 20,6 626 75 7L.9 84.1
41 25,83 28.4 22.1 627 75 72.2 84.6
: 15 .25 28.6 | 22.5 638 100 T4t 89.9
Y=A.X+B Eg:gf%i von.e B0 Eg:g:ig?g
(C=11.0864



Effect of length of Residual Response Initiation Time
Plus Movement Time on Percentage of Cycles Broken

CONDITIONS - - ‘iSubject 1 S@bject'E ‘Subject 3 { Subject 4

----- - -+ -. Percentage of Cycles Broken

(R.ILT.HLT,) -
Stimulus DPelay : .
338 _ : .22
378 | : ko
590 o | |
497 | 62
530 92
537 L
723 - | | %
R 5 | o

Table 36




X Response Tnitiation Times (m,secs) (Stimulus Cyele
compared _with Non-Stimulus Cycle)

Subjects‘ . Subs

Variable Sub. 1 Sub, 2 Sub. 3 Sub 4 Comb,
Ro InTc

Non-Stimulus Cycle 87.43 116,21 82,54 155.0 111,19
R.I.T,

Stimulus Cyecle:-

Overall 87.05 | 121.57 84,66 150.98 111,74
10 m,s, Delay 81,09 125,67 80.28 157.81 112,00
50 m.s. Delay 93.02 117.47 89,02 144,15 111,48

e *¥% k=

Cycle Broken 92,30 130,41 115,68 150,53 124,15

Cycle Not Broken 58.68" | 103.69 70.55 | 159.43 | 82,297

10 m.s, Delay

Cycle Broken 81,04 134.91* . ‘97.86* A57.77 120.67*

10 mes, Delay

Cyele Not Broken 181'67 102'74 368-44** ;158-43 | 85.56**
ggeTésérgiiiy 105.98 | 125,30 148,00 | ‘143.49 f1g8.17**
20 Mo, Deley 5142 10wz | 72.18" | 1612 | 79.96

Cycle Not Broken

The means of all R.I.T's in the
Stimalus Cycle, for all conditions,
were tested agalnst the mean times

in the Non-Stimulus Cycle. The t-test
was used,

#*% Statistical Significance 1% level )
* " " 5% level )

Table 36a



coomors | gl [ [ anes [ anes
Iocation on Strip
Switch .
1 0 0 0 0 o
2 0.2 0 0.6 0 o
> 0.4 0 1 1 o
' 0.4 0 1 0.36 0.31
> 1 1 3 0.%6 >
6 12 9 50 . .
7 25 15 46 11 26
8 25 29 17 60 57
9 21 é 33 2 226 o5
10 i 13 50 o N

Table 37




RESPONSE INITIATION TIME

' (Stimulus Cyele)

-MOVEMENT TIME

- (Stimulus Cycle)

REACTION TIME

Range (M.sec)

‘Range ' (m.sec. ) % | Range (M.sec) % %
0 - 25 2.87 200 - 300 12,58 400 -~ 500 0.86
25 - 50 10.31 300 - 400 13,67 { 500 - 600 12,27
350 - 75 16.80 400 - 500 12.58 600 - 700 11.25
75 - 100 18.14 500 - 600  5.78 5700 - 800 14,77
100 - 125 13.44 600 -~ 700 1.95 800 - 900 17.11
125 - 150 11.80 700 - 800 1.09 | 900 - 1000 11,95
150 - 175 7.19 800 - 900 1.80 | 1000 - 1100 6.72
175 - 200 5.23 900 - 1000 4.92 | 1100 - 1200 5.47
200 - 225 4,06 1000 - 1100 5,16 | 1200 - 1300  3.52
225 - 250 1,9 1100 - 1200 7.73 | 1300 - 1400 1.95
250 - 275 1.48 1200 - 1300  6.80 iuoo - 1500 1.1
275 - 5300 1.41 1300 - 1400  4.37 | 1500 - 1600 1.17
1400 - 1500 2,89 | 1600 -~ 1700  1.56
1500 - 1600 3.28 | 1700 - 1800 0.86
1600 -~ 1700  1.41 | 1800 - 1900  1.09
1700 - 1800  1.80 | 1900 - 2000  1.25

1800 - 1900 1.4l |

- 2000 1.25

1900

Table 38




_ i_ResponSe_Initiatién'Time (Stimulus Cycle)
: (m,sec)

' CONDITTONS ‘gzzgigzg éusject éugject Subgect Subﬁect
WEEK 1 136 140 | 134 kol 101
2 134 - 101 125 % 216

3 118 79 148 100 14k

4 108 69 134 83 146

5 113 T4 128 87 162

6 T 67 124 69 210

7 108 73 98 59 203

8 110 80 £ 109 - 142

X Movement Time (Stimulus Cycle)
{m, sec)

WEEK 1 51547 2146 ﬁ195 o | 1305
' 2 1105 1655 | 1059 408 | 1297
3 1062 1523° | 826 455 | 144

4 860 1107 624 365 1347

5 T4 %67 642 483 1086

6 780 108 | 6% 329 | 1119

7 ; 780 iooo 553 325 51244

8 669 ' B9 _ 920

637

Table 39




Reaction Time (m.sec)

 cowrrzons gx;zg;:; subgeot Sugject sggject Sub,jeﬁt
FORTNTGHTS
1 1087 1905 o6k 595 882
2 956 1212 907 623 1084
5 | 8% 1074 %26 | - 606 934
4 - 955 51165 o5 | 580 918

Table 40




Reaction Time (m.sec)

CONDITIONS Subjeets Subject Subjegt Subject Subjeg
SRR D Combined | 1 2 3 oy
Rest Bresk - 1022 : 1432 . 970 607 977
No Rest Break azh 1245 a15 602 933

Table 41




X Reaction Time (m.sec)

CONDITIONS SubJjects | Subject | Subject | Subject | Subject
o Combined 1 2 3 4
WEEK 1 1133 2148 985 576 824
2 1040 1662 o4l 614 ol
3 926 1257 876 608 962
4 987 1167 938 637 1206
5 911 1172 . 909 608 955
6 859 976 943 605 915
7 870 1086 897 580 915
8 1071 1243 1048 - 921

Table 42




X Reactlion Time {(M.sec)

CONDITTONS ggzgigzz Subiect Subgect Subgect Subjzct
PERIOD 1 920 1284 865 582 906
2 088 1345 932 609 1018

3 954 1426 866 588 890

4 %2 1402 933 601 867

5 1003 1323 | 1040 | 648 957

6 986 1351 957 620 971

7 961 128 935 _588 948

8 997 1252 | 1012 595 1080

DAY OF WEEK M 971 1224 oT7 599 937
T ol 1266 952 606 901

W 982 - 1428 936 607 909

T 1014 1400 - 95k f613 1039

¥ o9 | 1276 | ‘st | s5 | o8y

Table 43




‘ ‘ Subjects | Subject Subject Subject Subject
.. CONDITIONS ~Combined 1 2 3 4
R.I,T. 915 1254 868 582 922
M.T. 1029 1423 1017 | 627 . 986
Delag-r: ‘
R.I.T. 10m.sec. | 917 1235 865 573 961
50m. sec 913 1274 871 590 884t
M. 1Om.sec | 1009 1341 - 1044 611 | 981
‘ 50m.sec | 1048 1506 991 644 - 993
R;I;T; = Stimulus given in Response Initiation Time

M,T,

Stimul_l_us given in Movement Time

Table 43a




Cycle Time (sec)

CONDITIONS SUBJECTS COMBINED
X A\g.ag?ge ﬁ%.? S.D.
WEEK 1 3.18 0.84 3.30
2 3.28 0.98 3.86
3 3.19 0.9%4 3.92
L 3.04 0.93 3.92
5 2,91 0.95 3.83
6 ;.13 1.04 4,19
7 3.03 0.9 3.96
8 3.05 0.99 4,21

Table 44




Cycle Time (sec)

CONDITIONS: Subject 1 Subject 2 Subject 3 | subjeetd
xB Palr & Pelr By Pl gy 2
WEEK 1 312 0.95  3.53 [3.07 0.68 2.53 | 2.96 0.82 3.75 | 3.61 0.93  3.40
2 2.8% 0,99 373 |3.28 0.87 3.89 | 2.81 0.99 3.60 | 3.8 1.11 4,13
3 2,91 1.03 4,00 |3.02 0.92 3.99 | 2.68 0.87 3.65 | 404 0.9%  4.06
4 2.9% 0,99 4,03 1 2.87 0.8% 3.60 2.72 1.00 4,03 3.79 -0.89 4,09
5 2.84  1.08 3.70 |2.81 0.91 3.71 | 2.65 0,90 4,32 | 3,85 0.8 3,49
6 2,92  1.1% 4,25 |2.89 1.08 4,37 (| 2,78 1.00 4,38 | 3.91 0.9% 378
7 2,90 1.15 4.54 2.73 0.89 3.78 | 2.59 0.87 3.86- 3.91 0.9 3.65
8 277 1.00 450 |2.68 0.9% 3.83 - - - 370 0.94  4.20

Table 45




Cycle Time (see)

CONDITIONS Subjects Combined

r | P

PERTOD 1 3.17 0.94 3.97
2 3.10 0.94 3.99

3 3.07 092 | 3.83

4 3.11 0,97 | 3.9

5 3,09 0,97 | 3.8

6 3.08 0.95 4,01

7 3.10 0.98 3.81

8 3.08 | 0,96 3.83

Table 46




Cycle Time (sec)

CONDITIONS Subject 1 Subject 2 . Subject 3 Subject 4

x A BdM ) o A, BPMH) ¢ Av, . EOME | g Av. . EDM.
S.D. 238.D S.D, 2 8.D. S.D, 2 8.D 8.D. 2 8.,D,

PERIOD 1 2.90 0.98 3.92 12,96 0.82 2.8 [2.78 0.87 3.78 [|4.08 1.09 4,39
2 2,87 1.02 425 {2,910  0.87 5.7% 2,75 0.89 3.07: |3.89 0.97 b3

3 2,87  1.00 3.84 2,90 | 0.85 5.7j 2,72 0.90 3.87. [3.79 0.91  3.91

i 2,01  1.07 4.0 |2.90 0.88 3.75 |2.76 0.95 4.1l |3.88 0.99  3.82

5 2.89 1,10 4.12 2,88 0.87  3.49 2.76' 0.97 3.9% {3.8 0.97 3.76

6 2.91 1.10 4,18 |2.:1 0,91 3.87 (2.72 0.92 4,20 3.77 0.86 3.80

7 2.98 1,11 4,20 [2.94 0.96 3.54 {2.73 0.9% 4.05_ 3.74 0.90 ° 3,51

8 4,09 {2.92 0.95 0.90 3.57

2,93

1.09

2.7 0.90

3.75

Table 47




Cycle Time (sec)

CONDITIONS obJects Sﬁbge“ .‘.Sm?ge‘.’? | _Subgect SubJect
DAY OF WEEK 1 3.16 2.97 2,92 | 2.75 3.91
T 3,08 2.89 2,90 2.79 3.76
¢ W 3,05 2.92 2.9 | 273 | 3.69
- i 3.15 2.90 2.88 | 2.81 3.92
F 3,06 2,87 2,97 | 2.62 3,04
DAY OF WEEK 0.4 1.04 0.88 | 0.87 0.98
T 0.92 | 1.03 0.8 | 0.95 | 0.89
W o9k | 1.06 090 | 0.6 | 0.8

Average : . i ; , :
s.D. T 10,99 1.15 089 | 0.95 0.97
F E0.97 i.01 ': 0.93 | 6.85 :1.10
DAY OF WEEK 3,97 | 4.15 3.62 | 1.13 4,00
a 5.85 | 3.95 366 | 406 | 3.70
?2‘:)81_“5_ W '3.80 4.01 - 3.64 .73 3.81
T 53.98 1}.29 3.80 3.91 3.96
F {3.92, ljL.oo 3.82 3.96 55.90

Table 48




CONDTTIONS Subjects Combined
| e | 2
WEEK 1 1w | om 2.10
2 115 19 R
3 112 40 2.75
i 10K u%1 2.94
5 109 | 83 2.56
6 o | 5 3,13
7 5104 45 3-38
8 112 | s 2.83

Table 49




Response Tnitlation Timé'(mSec)

76

43

CONDITIONS Subject 1l - Subject 2 Subjeet 3 ‘Subject 4
R B Bix & Pl ome BRI oo %
WEEK 1 136 46 1.5 ; 132 16 2,00 120 27 1.5 105 45 :3.5
2 100 51 4,0 125 50 2.75 - 86 4 3,0 148 62 k.o
3 93 41 275 | 138 sl 2.75 8 27 2.5 133 43 3.0
4 7 28 4,00 120 52 1.75 80 29 3.5 1 46 2.5
5 75 36 3.00 115 52 2.75 78 28 3.0 169 58 1.5
6 64 32 3,00 | 109 B2 3,50 67 26 3,25 201 68 2.75
7 78 38 3,00 91 42 3.25 65 3L 5.5 18% 68 1.75
8 22 2.25 99 - - - 160 60

3,00

Table 50




Response Initiation Time (msec. )

CONDITIONS - - SUBJECTS COMBINED
x| e
 PERTOD 1 118 Ly 3.05
2 112 by 3.16
3 108 43 2.58
4 107 A 3.23
5 5110 42 2.39
6 108 sz | 355
7 By a5 | 2.65
8 112 gt 2.58

Table 51




Response Initiation Time (msec)

** - CONDITTONS © Bubject 1 ‘Subject 2 ‘Subject 3 Subject 4
x A, EOMk|g A, EDMe | g AV, BNk | 5 Ay, BDMr
- S.D. 2 3,D, 3.D, _2 8.D, S.D. 2 8.D, S.D 2 8.D
PERIOD 1 104 1 300 |126 w7 2550 | 8% 29 3.14; 151 56 3.50
2 84 36 3.25 1117 53  3.50 | 87 29 429 | 157 65 1.75
3 78 26 3.00 112 48 2.25 80 29 2.57 156 55 2.50
4 87 16 4,25 110 48 2.25 82 30 3.7 146 51 2.75
5 86 41 2,00 117 | L6 1.75 8k 30 3.14 152 51 2.75
6 88 ko 3,00 114 47 4,50 78 26 3.14 150 51 3.50
7 86 37  2.25 115 51 2,50 8 29 = 2.57 168 62 3,25
8 2.75 119” 80 28 2,86 159 59 2,00

87

26

48 2.75

Table B2




_ Subjects | Subject SubJect | Subject | Subject
:CONDITIOI\TS - Combined 1 o2 3 4
DAY OF WEEK 118 o4 123 88 161
i 110 83 120 85 148
< W 111 92 117 83 149
- T 111 86 115 80 158
P 106 8 2105 | 7T 148
DAY OF WEEK 15 40 49 - 30 59
T 4 36 51 - 30 56
Average
8.D. W ) 5] 48 31 53
iy 43 k2 48 26 5k
F 13 37 Car | et 59
DAY OF WEFK 2.78 | 2.66 | 219 | ma2r | 3.3
7 2,98 2.81 2,05 | 4.29 2,97
W 2,90 3.75 2.66 2.68 2.50
%> M+
5% D T 2.9 2,81 3.1% .3.39 2,50
' F 2,86 2,66 3,75 | 232 | 2,66

Table 53




Movement Time (msec.)

CONDITTONS - - - Subjects Combined -
g, | /Average| %P+

. 8.D. | 2 8.D.

1 199 | - 55 3.19
2 498 68 3.'56
3 462 60 | .31
4 M6 | - 58 | 3.50
5 ) 51 52.25
6 140 6l ;3.06
7 433 | 0 69 | 2.9
8 381 76 | 3.7

Table 54




gompbiTions | Subject 1 1 Subject 2  Subject 3 | “subject B
B A T A T P N 7 T R N 71
S.D. 2 S.D. s.D. 2 8.D. S.D. 2 8.D. S.D.__ 2 S.D.
WEEK 1 518 B 275 |53 55 1.75 |306 38 400 |648 8  3.25
2 487 58 4,50 | 540 8  3.25 327 50 3.50 |637 84 3,00
R R 4,50 | 436 58 2.50 |26 37 3.25 |62 9% 3,00
4 46h %2 375 [ 386 63 175 |26 3 400 |6%6 o 550
5 448 34 2.00? 3% 63 L.25 0 | 285 25 3.755 600 81 2.005
6 Kk 33 2.0 |45 8 3.5 |32 62 ka5 |609 75 2.75
7 ms 28 2.50 | 387 130 .25 ]300 26  2.50 |627 91 3.50°
8 396 2l 2,00 | 31 131 5.75 - - - |66 T2 1.75

Table 55




Movement Time (msec.)

CONDITIONS SUBJECTS COMBINED
Pl e | 2
. PERTOD 1 458 55 2,97
2 1463 65 2,84
3 157 65 3.36
4 - 453 60 3.23
5 455 57 2,84
6 e | 63 2.50
7 458 | 6k 3.55
8 456 69 3.68

Table 56




Movement Time (msec. )

CONDITIONS Subject 1 Subject 2 Subject 3 “Subject I -
R o Panl® oh bom| " oh sem X Sh e
PERTOD 1 463 45 3,75 | 410 55 1.25 | 208 38 3,70 | 641 79 3,25
2 449 33 2.25 {428 173 2,25 323 T4 4.29 634 82 2.75
3 e 34 3.75 | 436 90 3.00 | 306 42 4,29 {624 91  2.50
4 452 34 2,50 |425 8% 3.50 307 28 - 4,00 608 88 3.00
5 456 35 3.50 431 79 2.25 306 38 3.14 | 608 75 2.50
6 Ihg iy 2,00 {433 83 2.75 300 25 2,29 606 96 3.00
7 458 46 3.00 1439 95 3.75 | 297 26 3.71 | 619 8  3.75
8 456 45 25 (443 106  4.00 81 3.00

301

39 343

603

Table 57




Movement Time (msec.)

CONDITIONS Subjects Subject | Subject Su}bject Subject
DAY OF WEEK 159 463 436 308 610
T 460 45h | 450 305 610
_ W 454 ‘456 430 304 605
= T 463 452 435 313 633
F 4y7 44 hop 293 632
(DAY OF WEEK 63 s | o7 39 80
T 64 % | 106 30 81
Average " 62 %6 72 39 89
5D 75 50 | 8 57 %
F 48 31 55 29 76
DAY OF WEEK 2.9 172 | 2.8. | 3.93 3.44
T 343 | zo1 | 3.59 | 3.08 3.13
. W 3,15 3.28 | 2.03 | 411 .28
28s.D T 3.27 | 301 | 3. | 3.57 2.19
P 2.82 2,81 | 2.34 3.39 2,81

Table 58




X Cycle Time (sec)

CONDTTTONS §§§§§§Z§ Subfect Subgect Sﬁb%ect Subiect
REST BREAK ‘
PERIOD 1 3.17 2.92 | 2.92 | 2.87 4.08
2 3.11 2,91 2.89 2.85 | 3.8%
3 3.01 2.84 2.83 2.78 3.64
4 3.05 2.91 2.85 2.80 3. 71
5 3.04 2.87 2,81 2.81 3.76
6 2.98 2.89 2.85 2.70 3.55
7 3.04 - 3.01 2,85 ;2.75 53.61
8 3,02 2,97 | 2.8 '2.73 - 3.58
NO REST BREAK
PERTOD 1 3.18 2,88 3.00 2.72 4,08
2 3.10 2,82 2,94 2.67 3.93
3 3.12 2.90 12,96 2.68 3.92
4 :3.17 52.91 i2.9_5 22.73 ;4.03
5 Z3.13 2.2 | 2.9 | 2.72 | 3.9
6 3,17 2.9 | 2.98 | 2.7 3,95
7 3.16 2.95 3.04 2.71 3.83
8 3,14 2.87 2.99 2.70 3.88

Table 59




Average S.D. of Cycle Time (sec)

CONDTTTONS gzzgigzg Subgect Sugject Sub%ect Suﬁject
REST EREAK
PERTOD 1 0.98 0.96 0.80 1.03 1.19
2 0.96 1.05 0.91 0.92 0.97
3 0.86 0,94 0.78 0.85 0.87
4 0.92 1.00 0. 84 0.89 0. 94
5 0.9 1.07 0.78 1.03 1.00
6 0.88 1.05 | 0.8 | 0.8 | 0.7
7 - 0.90 1.02 0.87 10.90 0.80
8 ©0.93 1.3 | 0.88 | o.84 | 0.81
NO REST BREAK
PERIOD 1 - 0.91 1,01 0.8+ 0.78 | 1.01
2 S 091 20.98 i 0.83 ;'0.87 20.97
3 - 0.97 1.08 | 0.93| 0.9 | 0.9
I 102 1.15 | o.91) " 1.00| 1.02
5 0.98 1.15 0.96 0.92 0,94
6 1.01 1.15 0.96 0.98 0.97
7 1,06 l.22 S 1.05 | 1.0l | -0.99
8 0.99 | 1.ov | . 1.02] o.94| 0.97

Table 60




Percentage of Cycle Times over 2 S.D,
Above the Mean

CONDITTONS ggﬁgiggg Subiect 8ugje¢§_ sgbgect Subﬁect
REST BREAK |
PFRIOD 1 k.12 3.89 3.93 3.57 5.20
2 3.94 k,12 3.51 3.93 4,28
3 3.72 3.74 344 4,07 3. Th
4 3.73 3.83 3.32 4,02 3.85
5 3.75 4,04 3.25 k.12 3.66
6 3.87 L, oy 23.64 :4.22 :3.63
7 5.5 | 3.9 | 3.00 | 3.9 | 3.3
8 5.7 | 409 | 3.3 | w15 | 337
NO REST EREAK
PERIOD 1 3.85 3.94 3.76 3.90 3.80
2 bob | kb2 | 3,98 | 3.8 | 43
3 3.9 | 3.97 | ‘h.o2 3.72 4,05
4 5,09 | 420 | x21 .17 3.80
5 3.89 4,22 ‘3.75 -3.80 3.85
6 4,14 4,36 4,11 4.18 3.94
7 4,07 k.51 4,09 4.13 3.64
8 3.94 4.09 34.13 3.85 33-73

Table 61




% Cycle Times (sec)

-2.98

Subjects | Subject | Subject | Subject| Subject

¢

ONDLTIONS Combined | 1 2 3 4
REST BREAK 3,05 5,01 2.86 2.781 .72

' NO REST BREAK 3,15 2.90 S 2,71

:3.94

Table 6la




PROBABILITY TABLES



Independent

Dependent Yarlable SUBJECTS
Yariahle
Cycle Broken £0.001L
Reaction Time X £0.001
Response Initiation Time X
{Stimulus Cycle) {0,001
Movement Time X
(Stimulus Cycle) {0.001
Response Tnitiation Time X £ 0,001
‘ Average
5D, £0.001
%> M+
2 8.D.
Movement Time K £0.001
Average <0.001
S.D. *
% > M+
2 8,D,
C;}cle Time X £0,001
Average
3.D. <0, 001
B> M
2 8,D, £0.001

Tabhle 62




Independent
Dependent Variable DAYS OF EXPERTMENT
Variable
Subs.
Comb. Sub.1| Sub.2 | Sub.3? | Sub.%
Cycle Broken {0,001 [{0.001[¢0.001 | £0.001 | £0.001
Reaction Time X 0,001 |{0.001{{0.0L |£0.05 |>0.05
Response Initiation Time
(Stimulus Cyele) X {0,001 [{0.001}40.05 [£0.01 40,001
Movement Time _ |
(Stimulus Cycle} X 0,001 |{0.001{0.001 }£0.001 |&0.001
R;jpznse Tnitiation % €0.00L {¢0,001{€0.001 }€0.001 |€0.001
¢4}
Average .
8.D. £0,01 [€0.01L [£0,01 (90.05 [£0.00L
B DM+ - :
2 8.D, 20.05 [20.05 [20.05 [90.05 |»0.05
Movement Time % 40,001 {£0.001{£0.001 [£0.001 {£0.00L
Average
3.D. €0.001 |£0.0L {€0.001 10.01 [20.05
%P M+
2 8.D. 20.05 [20.05 (.01 [§.05 190.05
‘Gyele Time X £0.001 |¢o. 001 (d.001 o.oo1 {4p.o01
Average : ; : E
% DM+
2 8.D, £0.001 }¢0.001 [£0.001 [y0.05 |&0.001

?able 63




Independent
Dependent ariable DAYS OF WEEK
Variable
Subs.
Comb. | Sub.1 | Sub.2f Sub.> Sub. 4
Cycle Broken {o.o01
Reactlon Time
Response Initiation Time
(Stimdus Cycle) X
Movement Time _
(Stimulus Cycle} X £0.01
Response Initiation Time : i
% {o.01 0.5 }£0.05
Average :
3.D,
Z»M+
2 8.D.
Movement Time X £0.001 | £0.05
Average _ ; ,
S.D. €0.05  |£0.01 £0.05
% ¥ Mt ' : ‘
2 8.D, £0.05
Cyele Time X
Average
S.D. £0.05
By M+ ‘
2 3,0,

Table 64




Independent

Dependent ariable WEEKS
Variable
© Subs.
Comb. Sub.1| Sub.2| Sub.3| Sub.4
Cycle Broken £0.001 |<0.01 |0.001{0.01 [{o.01
Reaction Time X <0,001 | <0.001
Response Initiation Time _
- (Stimulus Cycle) X <0. 05 £0.01 £0.01 {{o.001
Movement Time _
(Stimulus Cycle) X 0,001 | €0.001 |¢0.001L[€0.01 |02
Response Initiation z
Time X KD. 001 | £0.001 [0. 001 | £0. 001 |&. 001
Average ‘ )
S.D. K005 [40.001 |0.05 0. 001
% DM+
2 8.D. .05
Movement Time % .00L | 40,001 [o.001 |g0.01 Ko.o5
Average
S.D. &.o01 j.01 [ P.05
%P+
2 8.D. L.05 (K0.05
Cycle Time X @.501 <0.001 @;01 £.05
Average '
S.D. .01 [¢.001
% DM+
2 8.D. l@.01 .01 [p.oo1 |.05

Table 65




Independent ' Residual (Weeks g
Dependent ariable Shows effect of weeks without inter-
Variable ference from Rest Break/No Rest Break
Subs. Sub.1| Sub.2| Sub.3{ Sub.4
Comb. '
Response Initiation _
Time X &0.001  |¢0.001 | &p.00L { £0.001 | €0.001
Average ,
S.D. £0.05  {¢0.00L} £0.05 ¢0.001
%> M+
2 5,0,
Movement Time X £0.00L [£0,001] £0.001} £0.05 | £0.05
Average .
S.D. £0.001 | £o0.01
B M+ :
2 3,D. 0.05 | ¢9.05
Cycle Time X 0.0 140.001} (.01
Average
S.D. {0.05 | £0.001
%> M+ A _
2 8.D. £0.01 {0.01 | £0.01 | {0.05

Table 66




Independent

"_:lependent ariable PERIODS
Variable
Subs.
Comb. | Sub.1 Sub.2 | Sub.3 { Sub.h
Cycle Broken
Reaction Time
Response Initiation Time '
~ (Stimulus Cyecle) X €0.05
Movement Time X 7
(Stimulus Cycle) £0.05 | £0.05
Response Initlation Time _
X €0.00L| (0.00L £0.05
Average
3.D. £0.05
%> M+
2 3.0, ;
Movement Time X <O. 05 0.05 <0.05 (0.0l
Average
S.D. .05 (&o.0o1
% S
2 8.D.
Cycle Time % 40 001 £0.001
Average I
S.D. {0.05 £0.05
ZoM+
2 8.D.

Table 67




Q;g:gziggnt Stimilus delay  Response Initia-
Dependent tlon or Movement Time.
Variable
Subs.|
Comb. Sub.l Sub.2| Sub.3 | Sub.4
Cycle Broken {0.001 £0.00L | £p.00L | £0.001 |£0.00L
‘Reaction Time X <0.001 | £0.01 | .01 | £0.01
Response Initiation _
Time (Stimulus Cycle) X £0.01 £0.05
Movement Time _
(Stimulus Cycle) X £0.001 £0.001 | £0.001 | £p.01

Table 68




Independent

Dependent Variable 10 m.sec or ggiﬁuiig Delay for
Variable '
SubSe | gp.1l swb.2 | Sub.3 | Sub.h
Comb.
Cycle Broken {0.001 { {0.001) £0.05 | 40.01
Reaction Time X .05 £0.05
Response Initiation i '
" Mme (Stimulus Cycle) X
;Movement Time _ : i :
- (Stimulus Cyele) X £0.001 | €0.001 {0.05

Table 69




Independent
Variable . Rest Breaks
Dependent ‘ _ ‘
Variable ) . No Rest Breaks
Subject 4

Cycle Times X {0.01
Response Initiation _

Time (Stimulus Cycle) X . £0.05

No other significant results for this Independent Variable,

Table FO



"DEPENDENT

VARIABLES

""" ‘Response Initiation Time Movement Time Cycle Time
% Av, B M+ X Av. %> M+ 3 Av, | B>M+
S.D. 2 3,D, “8.D. 2 8.D. s.D {2 8.D
S xD £0.001 |&0.001 | £0.05 £0.001{ £0.001 |<0.01 | €0.001|£0.001} £0.001
S xE _ | £0.01 | €0.05 : : :
SxW 40.001 | £0.001 <0.001| €o.001 [0.05 |o.01 £0.05
SxB ? | i |
S x P .01 |«0.05 £0.001 | €0.001 £0.001{£0.01
Dx P | &0.001| £0.001|£0. 01
Px E
Wx P £0.05
Bx P &0.05 [¢o.01
SPE £0.001{£0.05 1£0.05
- SPW £0.05 <0.05 [£0.05
 SFB
"s" = Subject _
:15"'_ - Day of Experiment _E_ = Rest PBreak/No Rest Break
__E: = Day of Week P = Period
W= Week -

Takle 71




- Dependent Variables SubJjects Interactions
Ex?P WxP1Bx?P
Response Initiation Time X
Sub.1 £0.05
Sub.3 €0.05 |£0.01
Average
3.D.
Sub. 2 0. 05
%DM+
2 8.D.
Sub. 4 £0.05
Movement Time X
Sub. 4 €0.05
Average .
3.D. '
Sub.3 - |€0:05
%4 3M. +
2 8.0,
Cycle Time X
Sub. 4 ¢0.01
Average
S.D.
Sub.3 €0.05
Sub. 4 .05  }{0.05
BIM, + ‘
2 8.D.,
D = Day of Experiment E = Day of Week
_ﬁ_: Week of Experiment B = Rest Break/No Rest Break
= Period of Day '

| jrg

11 Significant Results out of a possible 108. It may be that most of them
are truely chance. Where there were no significant results, Subjects have

not been entered in the table,.

Table 72



*Dependent Variables Interactions
SxD|sxw|sxB sxc| sxH| pxP | DxH| PxH|SEP | ssp
Cycle Broken ¢0.00L | ¢0.001] .+ {£0.00L | ¢0.01 £0.05
Reaction Time X €0.001L {0.001 ¢0.05 0. 05
Response Initiation Time
(Stimulus Cycle) X 40.001 | £0.001} £0.05
Movement Time X
(Stimulus Cycle) €0.00L | £0.001 ¢0.001 {¢0.001 {40.05 L0.05 | . £0.05
No Statistical Significance for the Following: S = Subjects
D = Day of Experiment
SxE, SxP, ExP, Wx P, BxP, Gx P, E = Day of Week
W = Weeks
ExH, WxH, Bx H, ¢ xH, 3P, SWP, SPH. B = Rest Break/No Rest Break
G = S$timulus given in R,I.T. or M.T.
P = Periods

19 Significant Results out of a possible 92.

Table 73

H = Delay (10m.sec or 50 m.sec)




Dependent Variables Subjects Interactions
DxH| FxH| WxHIBH | oxH| Bxp | Wx P BxP | ¢x P
Cycle Broken
Sub., 1 £0.05
Sub.3 | €0.05
Reaction Time X
‘ Sub.3 £0.05
Response Initiation X
Time (Stimulus Cycle}
Sub. 1 £0.05
Sub.3 | £0.05
Movement Time X
(Stimulus Cyecle)
Sub.1 | ¢0.01 i €9:05°

D= y of Experiment

= Day of Week

= Week of Experiment =

B = Rest Break/No Rest Break
= Stimulus given in R.I.T or M,T.
Period of Day

= Stimulus Delay (LOm.sec or 50 m.sec)
7 Significant Resuits out of a possible 144,

in the table.

g Q2
I

Factors without any significant results have not been entered’

Table T4



Independent
Dependent Yariable DAYS OF WEEK
Variable
Subs. . - ;
Cormb. Sgb.l Sub.2 Sub.3 Sub.4
Cycle PBroken -
_ NO STATTSTICAL SIGNIFICANCES
Reaction Time X

Cyele Broken - Subjects Combined.

Table 75

Probability Value for
Day of Week = O,0L. in previous analysis




Independent

Variable
Dependent FORTNIGHTS
Variable
Subs. '
Comb.. Sub.l| Sub.2{ Sub.?| Sub.4
Cycle Broken {o0.001 {.001L| £0.05| {o.01
Reection Time X £o.001 | £o.o01

Table 76




Independent

Variable '
Dependent REST BREAKS / NO REST BREAKS |
Variable
Subs.
Comb.. | SWo-l| Sub.2| Sub.3 Sub.4
Cycle Broken £0.01 £0.05
Reaction Time X £0.001 | o.01

Table 77




Dependent Variable = "G" Stimulus given in R.I.T. and M.T.

Only one change from the initial analysis

Subject 1. Reaction Time - Probability Value ¢<0.001

Previocus wvalue

<0.01

Independent

Dependent Jariable Stimulus given in R.I.T; or M.T;
Variable
Subs.
Comb,. | Sub-1} Sub.2 | sub.3 | Sub.k
Cycle Broken <0.001 {¢0.001 | £0.001 | {0.001 {£0.001
Reaction Time X £0.001 {0,001 | €0.001 |£0.01

Table 78




INTERACTTIONS " Dependent Variables
Cycle Broken | Reaction Time X

3% E

SxF £0.00L £0.001
3xB | £0.001

$x G £0.001

ExH

FxH

Bx H

GxH

Reaction Time.

E x H = Probabllity Value of £0.05 in other analysis .’
necessary to recalculate for this analysis but
as expected significance was less. In fact it
did not reach an acceptable level,

Table 79




INTERACTIONS Dependent Variables
Cycle Broken Reaction Time X
Subjects 1-4 Subjects 1 - 4
ExH
FxH I\}O
B x H STATTSTICAL
Gx H SIGNIFICANCE

Reaction Time

For Subject 3 W x H (Week by Delay) had probability Value = {0.05
for Reaction (e.g. previous analysis) therefore it was necessary

to recalculate for this analysis. The likelihood was that the
significance would be less within the D x H (Day by Delay) Heirarchy
as Indeed it was. ‘

Cycle Broken.

D x H was significant £0.05 for Subject 3 in previous analyses . .
it was necessary to recalculate the D x H hierarchy - the 1likeiihood
was as ahove.

Table 80



Figs. 38 - 43
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Figs. 44 - 55
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Figs. 56 --59
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Notes on Tests

WATIS  Subject

n H

E.P.I. Subject

[ H n
1 1]

CONTENTS

1966 .. .. ..

1
1]

1966

1®

iii

iv

vi

vii

xiii



NOTES ON TESTS

The WAIS consists of eleven tests. 8Six are grouped into the
Verbal Scale; the remaining five comprise the Perfeormance Scale; all

eleven tests are combined to make the full scale.

Verbal Tests Performance Tests
Information Digit Symbol
‘Comprehension Picture Completién
Arithmetic | Block Design
Similarities ' Picture Arrangement
Digit Span Ubject Assembly
Vocabulary

The WAIS‘Intelligent Quotient, whether based on verbazl, performance
or full scale is obtained from a direct comparison of the subjects' test
results with those of persons in his chronologlcal age group. Separate
tables of I.Q; have been developed for ten different age groups. Thus
the I;Q; assigned to a person in his twenties is based on a group of
the séme age; the fifty year olds I;Q; is gimilarly based on an older

group.

The WAIS norms were based on groups considered representative of
United States adults. (Some questions in the test are changed when
testing British adults). Norms were developed for each of seven age
groups ranging from 16 to 6} years. FEqual numbers of men and women were
included in each age group. Cases were assigned to geographic regions of
the country in proportion to their populations. Cases were selected to

give the proper urban-rural proportions for each age group. The sample



ii

included whites and non-whites in the ratios found in the 1950 census
in the United States. Cases were selected from cccupational categories
in accordance with the incldence of these categories in the population.
Five levels of education were distinguished according to the number

of school years completed. Separate educational distributlions were
determined for each sex and for every age group. BEvery effort was
therefore made to mske the sample, on which the test norms are based,

unbilased.

Eysenck Personallity Tnventory

The E.P.IL. sebs ocut to measure two major dimensions of perscnality,
extroversion ("E") and neuroticism ("N"). It contains a Iie Scale ("L")
which may be used to eliminate subjects showing "desirability response

set™ i.e. 1t is useful for detecting individuals “acting good".

Fysenck and Eysenck (1964) describe the typical extravert as being
- sociable, liking parties, craving excitement, being optimistic and not
always reliable. They describe the typical introvert as being quiet,
reserved, controlled and reliable. These descriptions are idealised end

polnts of a continuum.

The number of subjects involved in the construction of the E.P.I. was
in excess of 30,000 and included representative sahples of the whole popu-
lation as well as groups varying in age, class and sex. The retest
reliabilities for different forms of the test are high, between 0.80

and 0.97.
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10 |asas|178] 01 |34 o | s0aels287 [ 14 [31:4 2325 |31.33] 10 m
9 | 13.t4|1518] 10 | te12| 10| 32.39) 4751 J12-13 [20-30 {2022 [28.30} ¢ icture Arrangement | 99 -9
8 |2l 16 | 9| 900 2631 14146 |1o-11 {2527 [16-19 [2527] 8 . . -
7| daeliziz]rs | 78 22.25 {3540 | 8.9 12124 [15-17 |2224] 7 Object Assembly 15 1 5
6 | 728 L] 6 | 56| o] 1821|2034 67 L1720 [12-14 Lozt | 6 Performance Score| L)
s | ss]so]| 5] 4 | 1417|2328 5 |13-18 ] 9-t1 fi518| 5
el alarl al 31 7l isafusz2! 4 lioaz| 8 |ri-t4] 4 ; T°"" Score]
3| 3| s3] 2 0 hisaz| 3 {e9 ]| 7 |s10] 3 VERBAL SCORE_JZ 10 NS,
2| 2] a1 2| v (6] 9 P34 2 |35] 8 (57 2
AREERE as| 8 iz |12 s [3e] 1 PERFORMANCE SCORE_4910_29
0 0o jo2]| o} o |e3] o7 ]ou] o o o402 o FULL SCALE SCORE “3 |Q_[m

*Ciimicians whe wish to draw o "piychograph™ on the abovs table may do so by comnecting the tubject's raw scores. The Inhrpuhﬂon of any tuch profile, however, should

take Into account the rellabilitfes of the subtests and the lower reliabliltles of differences between subtest tcores.

I. INFORMATION SCORE SCoRe SCORE
I. Fag "y " I1. Height A D {21, Members of Parliament 2,,] D
2. Ball { L {12, haly My lee 1 0 |22 Genesis @, 1‘,“ Ad. |1
3. Months - ‘ " 113, Clothes Lo Zrkde i o j23. Temperature . .~ - o ()
4. Thermometer J |4, Yaolentine's Day J;f(_,b ™ 1 24 Iiad — )
'5.. Rubber 1ace . ! 15. Hamlet P ' i |25. Blood vessels — o
8. Prime Ministers L} 1 |16, Vatican 455:_‘(31.1‘)1 i |26. Koran — o
7. Longfellow Paed ) 17. New York '.D't:D O (27. Faust — o
8. Weeks s ! 18, Egypt — 0 |28. Ethnology
9. Gibraitar QW i 9. Yoast Fepunh I 129. Apocerypha
10. Braxil Qi @sae )t ]20. Population Tl | O 15~
OBSERVATIONS:

A

Distributed by THE NATIONAL FOUNDATION FOR EDUCATIONAL RESEARCH IN ENGLAND AND WALES, The Mere, Upton Park, Slough, Bucks.
by srrangemant with THE PSYCHOLOGICAL CORPORATION, NEW YORK. Copyright: U.S.A., 1947, 1955, UK., 1957
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| | 2. COMPREHENSION 35re
I. Clothes
2, Engine
3. Envu}opa ?0‘11" .
4, Bad company Vool o e py
5. Cinema T .LQQ ' 'T 2
: [
6, Taxes w MR»—, ey .tz&,-..c-aks:\..ﬁw ) 9
[ 7 ron oot Bkt ot ppeeflnils | L
8. Child employment  af. gl qord - eselhot '5{) el | 2.
.?’ Forest g : | .
l_o' Doa;; Co X boes S '-)} UC""*—:‘ A
§t, Town fand . i' & faae .
Vol cQ...s.‘fMemk e .. @l.,a.«'ho 1
12. Marriage : b+ e f.h - byonaa 2
13, Still waters o w G
) ' st Ao Sep o L"uj{—a?f‘ o l
|‘4. Swaﬂow. {}Uﬂ‘ o 2 u&ff&, H:—', e F,M et }
e ,ww rw e e 'VM 35
4, SIMILARITIES R
l. Orange—Banana W |
!2. Coat—Dress Q,QSl T, ° i
3., Axe—S ' M
! e 8te wasol P oJT, e o fle | M
4. Dog—Lion . L -Qec,c,ulP : ({ q,
5. Norh—West L 0
56- E‘YQ—'Eaf . !m ’ﬂ_&m L'dL' ) ,O
7 Air—~Woater ‘ ' 0
8. Table—Chair
9. Egg—Seed e v By S 0,:, &.,.,) |
: LS = oo
10, Poem—>Statue 0
11, Wood=—Alcohol — . _ 0
12, Praise—Punishment ‘ lo;,
INT Lo Sectry Sashod, F55| |
13. Fly—Tree v ' ) B 0
19

3. ARITHMETIC
:r Time]| SCORE
w
118" X
2. 15" oD
315" |9-] 4o"]0 @
4, 15" gl ot o ©
5 30" [Z{1 [0 @
T EAIY0)
© 7. 30" ¢ | 4tlo (O
s/?s' £230" | [0 ©
T b 30" Jowg vl ©
o [ SR [
w1, 60'%1, wlo o
12. 60" 'S
113 L B V=1%
13, 0% —le1 7
14, 120" ?‘, 5 le ‘e
o
5. DIGIT SPAN  [scORE
Digits Forward Circle
5.8.2
) ¢
6.4.3.9
7-2.8.6 @
4.2.7.3.1
7.5.8-3-6 @
6-1.9-4.7.3
3.9.2.4.8.7 @
5.9.1.7.4.2.8 7
4.1.7.9.3.8-5 7
5.8-1-9-2-6-4.7 8
3.8-2.9.5.1.7.4 8
2.7.5.8-6.2.5.8-4 9
7-1-3.9.4.2.5.5.8 9
Digits Backward Circle
2.4 ®
5.8 T2
6-2.9 :
i3 4
3.2.7.9
4.9.6.8 . (Tf)
£.5.2.8-6 5
5-1-8-4.3 Ier)
5-3.9.4.1.8 f
7.2-4.8.5-4 &
8.1.2.9.3.5.5 7
4.7.3.9.1.2-8 7
9.4.3.7.6.2.5.8 .
7.2.8-1.9-6.5-3 s |
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SCORE
21000

& VOCABULARY

I. Bed )
2. Ship [
3. Penny ‘
4. Winter 2 Qaxt grenow 8} sdecl — eSlof
5. Repair I sl 0 /
&, Breakfast Q [Cfr M_.C-Q
7. Fabric o ' Wu
8. Slice | : Mmm- e s /C
" 9. Assemble t cf,f'@,;m 57 ﬂﬂq,l L.g,p(,’c«‘-'-'
10. Conceal bR > Lwobb ik
11, Encrrmous 2 -le y 3 (’a'}hvy :
:2. Hasten a .- 1?:9 Guuv.éwth 4 S
3. Sentence o bd.__ e d uﬂ ? “E;f: o Ry oW, Y, VI Sy
14. Regulate A T _ ,I/Q{.-M..e. m‘{‘ - mzu '
I5. Commence 8. s < J
16. Ponder S ‘Ij,iik)_ W
17. Cavern a Croart
{8. Designate 0 —
19. Domestic 2 &Q%_Mﬂ_l.mﬂd axwlly 0) %o forfeZe 4 |
20. Ceonsume fl N d
21, Terminato 2 Ao, b
22, Obstruct A 1 ?Mf bWt
23. Remorse A : @_’?:?_.mlz[ Lot lees plowe
24, Sanctuary - 2 ,)@M Sed s
25, Matchless | i '\S)["TM‘ B‘:“ (I = Pt o (IS ey ¥y
26. Reluctant 2 J nsn 0 27
27. Calamity | .muMo ’r (‘v—m L FCtan 2
28, Fortitude Vi SIS » A/Lm-z_ W‘L
29. Tranquil 2 Mu
30. Edifice o ! @{2‘9:; - i 2 X
31. Compassion Q_ oen 4k o el
32, Tangible 0 —_— 6 !
43. Perimeter 0 o teke
§i4. Audacious 9] dk(‘&—— /LQ,.}’
35. Ominous I C!a/ﬁ FARS LS
[ 6. Titade O ,‘7 .
ET. Encumber AL M o) v[ar.M-L‘/f' LS
37 8. Plagiarize 0 — /
E?. Impale D -'MA.;-H‘X L2
40, Travesty 2 - :
54
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00

LIEI9|PIS| 1]|9|2ILIE|8|PI6 PILIEIBIC|6111S]2]9]
O O P ek P (RPN Lol EU RS SRAN Rocll AR i TR G L AV R R [ R
ELIPIBISI6IILIZILIEIONVISI8IZILISIEISNLIZ]IPIS]]
IS A G NEEE "TC'“T“T‘G"T’*"?TVE»-T
clolrlIiElcISIEISIPlISIEl L SlPISllglvielLlell]2
1  531dNYS
Je G N 04 R Y S 0] S { | o | [ I 108MAS
90085 6 ) 8 ‘ L . g K g , .b € Z I 11913 °Z
8. PICTURE
COMPLETION 9. BLOCK, DESIGN 10. PICTURE ARRANGEMENT
) SCORE Time SCORE - O:der Time SCORE
e tor® 1. 50" ; n? o 2@ . Nost 60"; WXy Y0 0 2‘"‘@
2 Tl : 2 6021, ; ® 2, House  £0"f— -t 1o 2 ©
3. Nose [ . 60" P o @ LHoldup 60" AmcP | b [ B
4. Handles ! 4. 50" Du 0 @ 4, Louie 80" ATPHMIC 4,’5‘ 0 e
8, Diamond l ! 56w 0" 16 P
b, Water I 5. 0" 33" 0 @ 5. er_ . - Fo oring
7. Nose piece | | 5, &0" 36" 1o @ 18, Hict 60"l aTweET 0|0 anax a:
8. Peg | - ( 7. 120" ’Dh‘u R @ !l&u |-:or ‘ I. ‘H'JI: ‘ bu l-'“: ! :‘: _
9, Oarlock O _ " ) : #:40 12
10. Pi:: oorcl-uzs L 8.120"| — g4 50 p | [PFEN 120 [l-qu\r 40" |° .,fuuQ::§m_j |
n. Flag o 0' 9. 120" — @ ¢80 160 ’ ". . J ) 1026 115
12, Dog tracks I o] —b 4 ,,:‘“ 1.20 8. Taxi .. 120 Sﬂldhl:fj 47 I om}w! Ln.z::: [
13, Cornwall | . A5 & 5o
14, Stacks b 2%
15. Leg - | : SCORE
16, Armimage | D 11. OBJECT ASSEMBLY -
17. Finger 3] Time . SCORE /3
8. Shadow _ | | Mankin 120" | ¥ |0 s 2345 '@ "7 %
;; i:::P :} Profile 120" 10" [ o 1 2 3 46‘9 5 7 8 9 TR Ay
21, Eyebrow D Hand 180" “Bﬂ( 01 2(3/45 & 7 N W
| Elophant 180" | (R0 | o @2 1 45 5 7 8 Yo Nt 'i';o




WAI

RECORD
FORM

Woechsler Adult Intelligence Scale

-

- Place of &aminaiion.@&%kﬂmﬁ_mh

Neme Svsgecr 2

Birth Date_t1'= debo 6l Age 52 sox _F
Nat. B8 TS50 o

Marital: S@D w
CIRCLE ONE

Color _MHT& _ Tested by Bt

4-)ul, 6¢

Occupation x & s ducation —ﬁ‘—lu—Tm_fﬂmm
] |
TABLE OF SCALED SCORE EQUIVALENTS* SUMMARY
RAW SCORE Riw | Scaled
° - ¢ TEST SC‘D:C Score
:3,; g o _ ;: u,'?, :;iormaf;‘on ..}- b
= | « | & e | 3 el & tld | mprehension
Gl E|E|E 2 ]a) 32 |55]S |gE | @ | |Adthmetic | q
:2; S| < I 2138 8813 £3 g Similarities g 7
19 | 29 2720 26 | 17| 78.80| 8790 19 Digit Span 9 -7
8 |28 {26 | V25! |rewrleasslar § |38 |as |10} DR S —
w225 s| 24 7475 | 79.82 48 |35 |43 |17 Vocabulary ' 43 io
16 | 26 |26 {17 ] 23 | is|7em3irersl20 {47 |34 |42 | 16 _ Verbal Score| 5
15|25 |23 8| 22 |15} erm0)7278 4 |33 {4 |18 — ‘
14 [2324] 22 [ 15 | 2t | 14 e304[6071 | 19 lasus| 22 | %0 [ 14 | | Digit Symbol 441 ¢
13 [2022] 21 | 14 [ 1920 59-52|66-68 | 18 4243 [30.31 [3239] 13 Picture Complefion Wi g
12 |1920] 20 | 13 |78 ) 13| sasafs2s5 | 17 (3941 [28-29 [3637] 12
10 [1748) 19 | 12 [1506] 12 | 47.53|58-61 |15-15 [35-38 [26-27 3435 W1 Block Design - Kl 9
10 jis-6)17ia] 10 | 1394] 10| a0-46)52.57 | 14 |31-34 2325 [3133] 1o . ’
9 |iaajists] 10 | 102 10 | 3239(47.50 12,13 |20.30 [2022 [2830] ¢ | | Picture Arrangement | |¢- | @
B ita2f t4 | o | o0 26-31 |41-46 {10-11 [25-27 [18.19 {2527 8 Obi ' _
7 | s10fiz13| 78| 78 | 9| 2225|3540 |69 {2124 517 [2224| 7 biect Assembly 3 ]
& | 7.8 |ioar)] & | 66 | B[ 182112934 [ 67 [17.20 [12.14 1921 6 Performance Scorel O
5 |s54]ev] 5] 4 1417|2328.| & |13-16 | 9.14 is-18] 5
4l 4 |er | a4 3] 7| ren3|is2z| 4 fro2]| & J1] 4 Total Score
3l 3|l s]| 3] 2 0 1517 3 Leo | 7 lor0] 3 VERBAL SCORE_J. 0G5
2| 2] ¢ 2| v | 8| 9 |ue|2 35| 6 }sr| 2 Ty
2 I M sl elee |2 1216 lael 3 PERFORMANCE SCORE_40 1099,
0 6 o2z fo 6 03] o701 0 JOI |04 ]O2 o "FULL SCALE SCORE;ﬂ;aIO 3 é

SCiinlclans who wish to drew & “paychograph” on the above table mey do to by connecting the rubject's raw wcores, The Interpretation of any tuch profile, however, should
take Iato account the reliabilities of the subtests and the fower rellabilities of differences betwean subfest scores.

1. INFORMATION SOORE SCORE SEoRE

I. Flag I 11, Height <' 0" o 121, Members of Parliament

2. Ball I 2 kaly Last oo 0 |22 Genesis

3, Months __E Y 113, Clothes J 1 |23, Temperature

4, Thermometer \ 14. Valentine's Day 0 1o 24, lliad

5. Rubber T rpr i p15. Hamlet i 25, Blood vessels

8. Prime Ministers Lchw‘u i 116, Vatican 26, Koran

7. Longfellow e i [t7. New York 27. Faust

8., Weeks Sk O |18. Egypt 28, Ethnology

9. Gibraltar — 0 19 Yeast 29. Apocrypha !
10. Braail ¢ o ‘O _|20. Population : ra
OBSERVATIONS:

Distributed by THE NATIONAL FOUNDATION FOR EDUCATIONAL RESEARCH IN ENGLAND AND WALES, Tha Mere, Upton Park, Slough, Bucs.
by arrangernent with THE PSYCHOLOGICAL CORPORATION, NEW YORK. Copyright: U.S.A., 1947, 1955, UK., 1957
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2, COMPREHENSION

3. ARITHMETIC

R
or | Time

SCORE
w

15" | o ©

Ll B

15" o (D

3 QJ a 0@

MRS

15" [ ptlo ©
30" |5 5* [0 O

30" %.ﬁ o (M

l. CIoihe;
2. Engine
3. Envalo#s : 6’0%1, .
: _4. Bad company B.4 et
5, Cinema W 4B by ofeo .
§. Taxe:s M au.M-L‘ Miu pesiale N,
[ 7. Tron~

& o Ky spSt - e R

30" Tt xKhio |l

30" [y l0" |0 ©

8. Cﬁlld employment

S o|eINe MY

30" foea| 2 |0 @D

60" '46 'Si QGJ‘;O'

s + [
| o el 2 b el v B
9. Forest , ¢ .
CFdlles S .
10, Deat

Comt haed - o0 cet a0y

60"}!’52» Ao 0 12

11, Town land N L
. ot al o e of—.u._ga-‘f'db
- b~ n:a.w Rales r..

80 L 4 e 1 Y

L 20m | sy '

jgonx-gk.

12. Marriage B b e Y Loy Lo

l3_. Still waters

14, Swallow

= . : * - ‘
Rt It ey e - i~

T~ pwaan € ke sheokd - “E; @
Wf)'-ﬂ'm il B

10

5. DIGIT SPAN | [SCORE

l%_ o lys (a0 [0 | |= o |2 |® {0 00|38

Digits Forward

Circle

4, SIMILARITIES

b5
129
aSm

1 1. Orange—-Banana

2, Coat—Dress

Gue Yy - e fnyfC . -

3, Axe—Saw hﬂc 1 LKM - e‘ﬂ wle &Jf
n _—

5.8.2
6-9-4
6.4.
7-2.
4.2
7-5-
6.
3.9.2.4.8.7
5.9.
4.1.7.9-3.8.6
5.8.
3.8.2.9.5.1.7-4
2.7.
7-1-3-9.4.2.5.6.8

3-9
8-6

7-3-1
8-3.6

9-4.7.3

1-7-4.2.8

1.9-2.6.4.7

5.8.6.2-5-8.4

£Doglon Nk (R U Lo & tauk
5. Noh—West l ;Fgén/a
5 6. Eyo—Ear

ALt w\h_'w - bt W eef.

Digits Backward

7. Ar—Water _ s 4

dy e weeton
‘ - mmm v

8. Table_—Chair‘ m} ?’51’; mmg-f:.(“""" i, ’ f’b

| 9. Egg—Seed

Urbes oo 015 - [Ty gpons froms Gauto

10. Poeme~Statue Wt‘j Ay ‘ﬂ"ul:o _

It. Wood—Alcohol O, n 4 Lot d -

1z Prais_e-fPunishmoni LS &L\U _

13, Fly—Tree e %&—WJ el

8.1.2-9.3.4.5
4.7.3.9-1.2.8

9-4.3.7-6-2.5.8

7-2-8-1-9.6.5.3

[wcggo--poo PO

| ka_ii;+3

=1

Highsst numbers sireleld




SCORE

2tord 6. VOCABULARY

1. Bed 7 ,

2, Ship H b

3. Penny J

4, Winter 2 Cold vSnmw  shen ! 07

5. Repair 2 Mool B

6. Breakfast o) M hted 8§ deaen

7. Fabric Q dem.c-l. ¢ J

8. Slice ! % out fenn, ore. wk

9. Assemble ) C‘w[l:u [m-,_.lcorp

10, Conceal Q Ju.&[& .

tt. Enormous 2 Geany Lot e,

§2. Hasten AN _L,:_,._, ! -

13, Sentence | A;...,E._r..g_l,-u_ Dolta - deddr, At ce - ol o g b s

14. Regulate 2 O, earlade ofedde . - covle.
-15. Commence a2 l{m ,,__‘, ' b '

16, Ponder | bo-:..u(;-! | L--L«J:v... u.!,. b o)

17. Cavern / b Eorby - kﬂdmj@ .JL,-IFJ?’LﬂnJ(a

18, Designate O -_—

19. Domestic ! B oo, - be o dnpfa o~ wal o,
'20. Consume O ooty By flag

2|, Terminate A %. .\'L".‘

22, Obstruct 2 ot b gy u

23. Remorse 0 (M’-M ' Lwé% !

24, Sanctuary ) [ ,QC.._.PUL‘\-_\ s = foloce M—é—&L—FJ&L——
25. Matchless I Qs g,\,fJ'rl{. ihoo ! ratlenss =l
25, Reluctant | ﬂz,ﬁw/{‘a-_-d‘ s E,bb —~ Bl baide .

27. Calamity ) erww haro db Iaj?'c ‘

28, Fortitude O -_—— M"‘fuﬁc Q Cog

29. Tranquil | ey . /

30. Edifice o) _ 1

31. Compassion (2] atS) b bl

32, Tangible O -— 0

33, Perimeter () _ Gate /,' ?m/f? - Ez;b e o btd i 29N o
34, Audacious ! Cyedo {,‘.._w — f
35. Ominous ®) W_ﬂw__ﬂu-__i‘i—%_hi@_——
36, Tirade D — : :
37. Encumber 2] —

38, Plagiarize O —

39. Impale } — e Aag,nent 04 L, L‘ﬂ-"ff.nf_ﬁj'\ . ol &Sm/;;;
40, Travesty (8 -— —

43
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VE VR
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A ENRRS

Sl C = ks
€ I ' I | | IE
| STINVYS

9 = X{ M 1O |0y | &) [T = T08AS
sn;oos 6 ' 8 L g g 'b ‘ € ' Z I uoIq 'L
"8. PICTURE . ‘ T ARRANGEN
COMPLETION 9. BLOCK DESIGN 10. PICTURE ARRANGEMENT
SCORE | Time SCORE Order Time SCORE
: K b l;rﬂ 1. &0 '_.1_12“_ o 2 @ i Neﬁ 0" ; .’5" W ¥ o 2"'@

« W\No - - " il T 117

2. Tail 1 2. 60" .I 151 0 2 @ 2.House 60" re Y 0 29“@
3. Nose I 3. 60" a*o ® LHoldup 60" AB) nt |0 w
Do o B R R X0, 4loie 80| 1g0rre| g0t |©  Lde
. lamon " - - - pry 0 @
6. Water Pe) 5. 60 12Y |o ® 5. Enter 60%| dPE&nN5 43 orews
7. Nose piece ! 6. 60" §S " 0 @ 4. Hirt 60" —Tl\fﬂ E-T- 45“ ° JQ" u:u
8. Peg i 7. 120" 5,- y 0 @ n;o 1-;0 ANET
9. Oar lock { , D e 7. Fish 1200|412 = I @ ) 4 28-40 138
10, Pinsor Lugs| O 8.120" M y4 5 & T8 teny | 48 Coruur __graws 3
[1. Fag’ l 9.120" 10 3 ¢ B e . . ol . .
2. Dog tracks O 10. 120" . N 0-80  1-60 8. Taxi 120 RS("'H ME %5 @umuz L__::l:::__]
13, CorAwail o : s ¢ 2
14, Stacks \ 3% \
15. Leg { - SCORE
16, Armimage | © i1, OBJECT ASSEMBLY _ 93
17. Finger 0 Time SCORE
18. zh‘edow O Manikin 120" ISJ 01 23 45 “.6“ lé’ |-‘|o
;g S:;::p g Profife 120" | SD" 0 1 23 45 & 7 e & T A
21, Eyebrow o Hand 180" 11?“ 012345 6 (@ K
N-50 Z1-39 20
I Elephant 180" | 0 | 2 2 45 5 7 8 10 1] 12
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| @ RECORD Mmoo _ |
5 FORM Birth Date '3“3 oafi 1(2 LAge 4(3‘5]:0! - Marital: SC DW
t f?') £l s b E CI:CI.! OHE
Wechsler Aduit Inteliigence Scale Na . C‘_"°f . Tem’d by —
: ) : Place of Examination _ Date 2 Ju?
Occupation fs“a‘-lf R L g umm Education ___ 1S Mrw..%m@f.&{ At Eoreeq Gy
) I o Fogpimg W g4
TABLE OF SCALED SCORE EQUIVALENTS* SUMMARY
RAW SCORE TEST Paw | Scaled
e v . S 1o
s c > | 8 | [ Information 15 10
w ‘ 8 - w | B g L Co "
° £ - 3 s €| ¢ mpr i '
lE2ie|d gl BlE 18151 ¢8|213] o 2 | 1k
a | E|EJE| 219 2|2 [85]2 |g8|g || [Adthmetc ]
|5 |E|E|=®] 3 1% |3E|2 |58|5 e _
= (&) « b a > a |lg&0 | = h‘.& (o] Similarities ]3 { o
19 | 29 |27.28 26 | 17| 78-80|57.90 19 Digit Span 13 19
1| 2| 2 25 7877|8388 | 21 3% |4 | 18 e
17 |27 | 25 | 18] 24 747579821 148 |35 |43 | 17 Vocabulary 92 1)
16 | 28 | 24 |17 23 |16} nr3fves| 20 |47 |34 |42 | 18 Verbal Seore| 3D
5|25 {23 )6 22| 18]¢r70l23s 46 |33 a1 | 18 —
14 [23:24] 22 | 15 | 20 | 14| e365]e9.71] 19 lasss]| 32 {40 | 14 | | Digit Symbol Lol
1 l2122) 21 | 1e | 1920 - | 59-62{6s-68 ] 18 4243 {30-31 [38-39] 13 Picture Completion Q) Q
12 11920) 20 | o3 1718 | 13| sas8le25 [ 47 {3941 |28.29 |2527] 12 . t
1 ras] 9 | 12 | 1516 12 | 4753 | s8-8t [15-16 |35-38 |26.27 |34-35| 11 Block Design g q
19 {isas]iras] o0 Vizas| | a0-4e52.57 ) 14 3134 |23.25 [3133] 10 P ~ ~
9 | 13-14]15-18| 10 | 11-12] 10} 32-39|47-51 l12-13 [28.30 {2022 {2830 9 icture Arrangement. 4 2
8 |tz 14 | 9 | 910 26-31 {4146 [10-11 |25-27 [18-19 [z527] 8 .
7 }ot0liza3jrs| 78 22253540 | 8.9 |21.24 1517 {22:24] 7 Object Assembly L 9
6 | 78 lioi] o | s6 | 8| 1e21]|2034 |67 {17:20 |12-14 [19:21] 6 Performance Score| /)3
s | ssise]| 5| 4 1417|2328 | 5 |13-16 | 9-11 |15-18] 8 :
g 4 ter) a| 3| 7| u3fe2z] 4 [toa2] 8 14| 4 Total Score]
3 3l s 3| 2 1o (1517 3 j&9 | 7 |elo| 3 VERBAL SCORE_JO 1Q_ID
2 2 4] 2 1 8§ 9 [t3-14] 2 35| 6 je7| 2 '
4 I N sl sl Le 15 te loel 3 PERFORMANCE SCORE_43 1o_ 36
0] ojozl o] 0 jo3|] o7 fott| o0 jou |04 [02]| 0 FULL SCALE SCORE_LL310_ 104

*Cliniclans who wish to draw a “piychograph™ on the above table may do so by coanscting the tublect's raw scorss. The !nlem«taﬂo« of any such profile, howsver, should
take into account the reilabilitles of the subtests and the lower rellabliitles of differences between tubtest scores,

1. INFORMATION SCORF SCORE ; SCORE |-
I. Aag N It Height 5'7)" O |21. Members of Parllament 45| O
2, Ball o |, FI2. laly Ot | ]22. Genesis — o
3. Months 113, Clothes ‘c,_j_; - O |23. Temperature 165 ¢ o
4. Thermometer J 14. Valentine’s Day % fo b i |24. liad — o
5. Rubber ol i1 |15, Hamlet o '_ t |25. Blood vessels
&. Prime Ministers 4 ] |16, Vatican P c‘\i £, o } - [26. Koran
7. Longfellow Pact | 17. New York :5 ey | |27. Faust
8. Weeks 5o | |18 Egypt  woof Sbhext| o |28 Ethnology
9. Gibraltar = O |19. Yeast o BadEl i 129, Apocrypha
10. Brazil S ik | 120 Population 2% wo { | © ]S

OBSERVATIONS:

Distributed by THE NATIONAL FOUNDATION FOR EDUCATIONAL RESEARCH IN ENGLAND AND WALES, The Mare, Upton Pirk, Slough, Bucks.
by srrangament with THE PSYCHOLOGICAL CORPORATION, NEW YORK. Copyright: U.S.A, 1947, 1955, UK, 1957
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2, COMPREHENSION

SCORE
R

.3. ARITHMETIC

R
or | Time
w

SCORE

. 15"

o

2, |I5"
3. |5|l

D
o O

4, 5"

40

. 30"

oD

Y,

. 30"

o ®

5
6. 30"
7
8

. 307

3o

-

i
i3 1T

L

4

£

I,

9. 30"

oo ©

10. 30" figJul 1"

o O

i
I, &0"

37He" | O

12. 60'2&2 X

13. 60" ¥

0’5':'@1 2

14, 120" {}

220

5. DIGIT SPAN

SCORE

Digits Forward

Circle

5-8.-2

6.9-4

6.4.3.9

7.2.8-6

4-2.7-3.1
7.5.8-3.%
6-1.9-4.7-3
3-9.2.4.8.7
5.9.1-7-.4.2.8
4.1.7.9-3-8.%
5.8-1-9-2-6.4.7
3.8-2.9.5-1.7.4
2.7.5-8.5-2.5.8.4
7-1-3.9.4.2.5.6.8

Digits Backward

1, Clothes ' z
- ¥
2. Enging J T
3, Envelope Pt', 2T - a2
4, Bad company Aed | Poom -~ Q
5. Cinema Q. " v . ot
bept & hay. Do b Pomie 2
. J.-Gd :
:_Tnes J}/\iﬂ‘ Pl ('AJ?--C-FL' gm?:f . i ff...t.l._ &
7.1 - 5 P
i fodie olece Sl GEF — Sgapariad, 51
8. Child employment B"J"".j”"ﬁ‘f"“—”s—% - Lfd o l M;;Q,i_zgvi{.‘tal, Q
q. Eoresf (Ja“‘lnwv? o Bre o Dees , Lot £ é"l L. o
10, Deaf -
o & CD\.J- he ( L\LT Ty Qt:—,i&.:-f 2
1t. Town land {', wolibzn 7 l an- Oenn 'S
12. Marriage V,&,—; e Reeds -aq\. uuhu? / 9
13. Seill waters 6@ £ Jilf%) mF mbat ot t-(’.-xmaﬂ 4
14, Swallow R bt e I l_A e’ e\.J" A'}Jt,k.\f [(._?,a A
-1,“..,(} [ et b e (b{v“ \ , ﬂ u .
4. SIMILARITIES $CORE
[N IOrange-Banana ./u’J.Q <<t )
2, Coat—"Dress /‘iz’)c_, Q.
4. Dog—Lion ¢ e e 9
5. Norf—West . N
GLVY% AR P
6. Eye—tar el 3 prihg yacFace (7
. LA h’”L’ h 131‘,_,3;. t o l
7. Air—Water e““«ﬁyt{ OPM-J _ Mi.t—ﬂu {/H u '
8. Tab!e—-Chmr ‘fb-u (e a
v
9. Egg-“*S‘Cd NC‘-&F #_r t-/:]pi,él - QJ\M,I‘;,.._ fv_‘:’)“ % g:‘. O :
10. Poem—Statue 7 d . 0
H. Wood—Alcohol b itlc /"L% A | i;\', s o
12, Praise—Punishment 4 0
13. Fly=-Tree ,&'UTL, e d @ Ph{ﬁ‘-%g{tfﬁfca "’:39 0

5.3.9.4.1.8
7.2.4.8.5.6
8-1.2.9.3-6.5
4.7-3-9-1.2.8
9-4.3.7-6.2.5.8
7-2-8-1.9-6.5-3

IR RIEE: “®"®"@”@|§? i @'@“@’@‘@‘q

R

g +8.5

=15

Highest aumbers sireled




SCORE
2 tord

& VOCABULARY

19, Domestic

20. Censume

Ze T

wj@aﬂk} f&.(\é,‘-;f&(( -~ I:»I?A,-I —

21, Terminate

22, Obstryct

23. Remorsa

l. Bed .
2. Ship r b
3. Peany
4, Winter 2 il $e catiu
5. Repair 1 bk A :
6. Breakfast 9 f‘h' A M el e,
7. Fabric 2. ;\\_ﬂve«%;: Ll b I
8. Slice I gt . Jai e B
9. Assemble o dof” Lo Q,{J C'.L;U 0
10. Cénceal 9 Lue(..?
Il. Enormous Q 4 A ¢ ooy
12. Hasten Q ,,_9._......:_
I3. Sentence 0 he - | ﬂ (a.'fiq_LL hells ) ciiu pefol
14, Regulate 2 M&Ig&. 'J.L‘w’.t.’,‘; e 71‘:}' &Zdz\ 25 _7227-! Jeaf e 5L
15, Commence L J\.\, ( [
16, Ponder 9 HGLJQ EeE
i7. Cavern ) . o<
18. Designate O -
g
Y|
o
oL
b3,
2

24, Sanctuary

25. Matchless

26, Reluctant

27, Calamity

28, Fortitude

29, Tranquil

30. Edifice

31. Cempassion

L;M'L—B‘CL_ ni

veag LT

32, Tangible

33. Perimetar

4 o
. .
ALsple o
l -

34, Audacious

35. Ominous

e v T ——
AU« catsd . fasl {1 \:{"."‘}# L ’:’L’LJI:J_( e -—J e‘ ;‘F !E ‘ :!
. : ;

———

36, Tirade

37. Encumber

38, Flaglarize

——r—
| e
-

39. Impale

e=lo le br-_gfﬁ.,“ODOOSL‘)RD

40. Travesty

2




N~

<
o
N
J9)

N~

A

o

N O
—|1

N3] |0

O] <«

=
4

1LIEI9IPIS| HIQICILIEIR|VIB|SIONV|LIEIBIC|6
TINT Y] = = XTIV IO YR T IENN Ih  sl eTrfn)—
(E141P181Gi611[8ISILIE19ivISIBISILISIEILIZ|PIS]
I e i R i A e A e e R R RS R N = B
€l o] | {EIZ2ISIEIZIPI LIS el 217G 8lyI2I Licl i
S - SITNYS
o =| [X| M 1O 0 21 1€l (T |- 108MAS
Y08 6 8 L g g 1-" E 2 1910 2
C%JL‘EE%’.%EN - 9, BLOCK DESIGN 10. PICTURE ARRANGEMENT
- SCORE Time SCORE Order Time SCORE -
. lord 1. 60" ;_Sl[ o 2 @ I. Nest 60"‘%‘”"’ .10 9 zw
; ::.:b " . 2. 60" ..;J:'LLO 2 ® 2. House 60" : PAT A% 1o 2"@
3. Nose ) 3. 60" g 4 6 ® 3.Holdup 60" ABCD n |o o
4. Handles [u) 2. 60°| 1000 ® 4.lovie  60"ATOMIC | 20'F|0
5. Diamond | . m 5 B 0" ) @ ":mc_
5. Water l 5. 60" Q o @  Enter DPESN éo @ orIKS
7. Nose piece | D 6. 60" b" e @ &, Hirt 60" '!m' 4 u?ut u:l'.
:‘ Poeg | k r’ 7. IZO" Sv 0 @ ’l-s.o “20 H 45- — :.-40 =28
- Lar loc 70 143 4
o Psor ] g | | 1207 1aglg ¢ 5T T | [P 2\ grnr| 7 kel g
{1, Flag (@] Q. 120" = b $40 - Heto . y . J 1526 (i8S
12. Dog tracks () f0.120°] — : u.su |:o 8. Taxi 120 Mas 75" 2 lfwl :__::‘::s':::__:
13. Cornwall [ : @ 85 8
14. Stacks i aq l %
15, Leg | ~ SCORE
16. Arm image ¢ 11. OBJECT ASSEMBLY &Q
7. Finger | Time ) SCORE
:g :i’fdw o Manikin 120" | 1" o 1 2 3 4 s “@' )
20' Sn:::P é Profife 120" | 13@!| 0 1 2 3 45 & ) s 9 T
21, Eyebrow b Hand 180" [ |08 0 1 2345 & @ v e W
19 Elephant 130" [1AS8 N 0 1 2 3 4 s & 7 @ oo e N2
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| RECORD  Name_Sumnect ko
| WA I FORM Birth Date 20 Nes ’gﬁuge 23. Sex £ Marita:(3M D W

6@;1’, E;} eav R A CIACLE OHE
| Wechsler Adult Intelligence Scale o 38— Color MUTE _ Tosted by _Ianie " _
| | _ Place of ExarnmahonJ:%L!iaL&gL_meﬁ‘LDafe —1ﬂ=ﬂ-‘% bb
Occupation 3 [UDENT .

Education UNIVEAS (Y

TABLE OF SCALED SCORE EQUIVALENTS* SUMMARY

RAW SCORE _ Raw | Scaled
® - o TEST . Scaoro Sco:o
5 3 _ ) 3;- ;‘:‘ lcr;:ormai':on ‘ 3? /L‘(_
= 2 - 3 & stz |3 mprehensi :
alE sl alal B 12 {eals (g8|g | 0| |Abthmetic | 1o

] = ‘c ‘T - 1] - L
.ﬁ 12| &8 £18 &3 |2 12k ° Similarities J0 13

19 | 20 |21 26 | 17 78-80|87.90 19 | | Digit Span 15 15~
18 | 28| 2 | 25 7677|8385 | 21 36 |4 | 18 :
w27 {25 )us| 24 7475 | 79-92 i |35 |a | g | |Yocobulery 7> | e
16 1 26 | 24 Jty | 23 | ] 7173768 [ 20 147 (34 {42 | 18 Yerbal Score 85
15 | 28 | 23 | 16| 22 | 15| 6770|7278 4 |33 [4 |15 — -
14 [2324) 22 | 18 | 21 | 14| s366]6971 | 19 |aaas) 32 | 40 | 14 | | Digit Symbol TL1 15
13 |2122{ 21 | 14 | 19.20 £9:62|85-68 | 18 |42-43{30-31 |38-39} 13 Picture Completion I I3
12 [19.20{ 20 | 13 {1718 13 | 5458 |62.65 | 17 {39-4) [26-29 [3637] 12
1 {17as) 19 ] 12 J15161) 12 | 47.53|68-81 [I5-16 |35.38 |26-27 [3435) N1 Block Design LY 13
10 {is-18{ 1718 11 | 0314 ot | 4045|5257 | 14 3134 |23.25 |31.33] 10 ; -
9 | 13.4]1508) 10 | 1112 10 32394751 l12-13 |28-30 |20.22 |28.30] 9 Picture Arrangement I8 3
8 Jtig2) 14 | 9] 910 26-31 | 4146 110-11 [25-27 {1819 [2527] @ Object Assembly EX 13
7 L oaolszaz}rs | 28 | o] 222603540 [ 89 (2024 [1517 f2224] 7
& | 78 1o-n] &} 56 | 8] 18212934 | &7 |17.20 [12-24 }19.21] & Performance Score 2
s |ssfe9| s| 4 1417|2328 | & |13-16 ] 9.01 118 8
al aler| a| 3| 7| na3fiez] 4 [i0a2| & lias| 4 Total Score] j 47 _
3| 3]l s3] 2 o (15173 69| 7 [810] 3 VERBAL SCORE_82 10 129
2} 2] ¢V 2] v | a) o j3aef2 |3s5]| 6 |57} 2 -
A B B B Pl I ol N Rl B B4 I PERFORMANCE SCORE.“* 1o_l13_
0 0 : 02 0 0 |63 07 |01 | O |oO-I |O4 |02 0 FULL SCALE SCORE /47 10 } 22

*Clinlclans whe with to draw a “piychograph’ on the sbove table meay do so by connecting the sublect's raw scores, The Interpretation of any such profile, however, should
take into sccount the rellabilitles of the sublests and the lower reliabiiities cf differences betwesn sublest tcorer,

l. INFORMATION score SCORE | BeoRE
i. FAag : A 1. Height I |21, Members of Parliament Y
2, Ball y, |12 traly | [22. Genesis 18
3. Months " 13, Clothes - y 123, Temperature !
4. Thetmometer Y 14, Valentine's Day y 124, liad , )
5. Rubber 1 |15. Hamlet 1 |25. Blood vessels - o
&, Prime Ministers l 16, Vatican I [26. Kotan | !
7. Longfellow 1 J17. New York o |27, Faust !
8, Weels 1 |18. Egypt o |28. Ethnology '
9, Gibraltar ' 19, Yeast ? {29. Apocrypha ' 0
10. Brazil 1 |20. Population 0 a3

OBSERVATIONS:

Dhtﬂb«f‘-by THE NATIONAL FOUNDATION FOR EDUCATIONAL RESEARCH 1IN ENGLAND AND WALES, The Mers, Upton Purk, Slough, Bucks. .
" by arrangemant with THE PSYCHOLOGICAL CORPORATION, NEW YORK. Copyright: LLSA., 1947, 1955, UK., 1957

GR/7889/465307




2. COMPREHENSION 135K 3. ARPRMETE
I, Clothes 1 y | Time] SCORE
e b 15" 0]
2. Engine f‘“’&( 2 7. 15" o U
3, Envelops pﬁb 2 3, 15" q/_ i fo (1D
- _ _ 4. 15" lylo 0 ©
4. Bad company 8 ad "‘"’H' Co “‘-Pf 7 5. 30" Alo®
5. Cinema ™ Rat. &5 whage - o . 30" |ag| e [0 @
odl d“f—ﬂ‘*“ - 7 30" g 1o |2 D
#' T“?’ Pubiie ﬂbuz}'tf - S’d‘_&ﬂa Neal g 2 A8 30" oyt LX)
7. Tron Dont  prct ”PPK[‘:M‘Q 2 -ii“’:_ 30: Ihio[0®. .
8, Child employment > % L VP OX
' Heoll ~Sood & Chulolers - S L A R
9. Forest \btﬂ-e_.c-&ﬂ?\ﬁ“m 9w — Q[““‘k) f_ 1 Iz-: 60";5)1) 55} @ | |.z|o
10. D.af Nﬂ!‘g E }‘a_g_‘ SM ﬁl’m-fﬁ.—&, mﬂ? r ;_‘\ .33’. 60"{:’*6- JS- @l |'2li
t1. Town land ?lq_d &[ﬁ_{ g con 2 14. 120" | = | = @[ l-zzo
12, Marri#go For e_luld,em e I It
mmed’ /u,aD Beu:adu-e L
13, Stil Iwaters A ¢..-..o_ sy
iadl 77 Aing gm,nf dn.,bf‘% *“W‘n““‘r‘f‘w L ‘
T3 Swillow 0} “olont Gonnt chuehsnd e%x e Sigim i) lappital 5. DIGIT SPAN  [sCORE
| — 95 Digits Forward Circle
5.8.2 ®
6.9-4 .3
‘ 6-4-3-9 @
4, SIMILARITIES : 3C0RE 7-2.8-6 4
, 4.2.7-3-1 ®
. Orange—Banana ﬁo’fﬁ ! Slwns . FRucts a. 7-5.8.3.6 E
D ‘ 61.9-4.7.3 ®
. Coat—Dress CH? -m loial - Mans s ::Q? 2 3.9.2.4.8.7 &
5-9.1.7-4-2-8 @
3. Axp—3aw Mows e Foda - B G malZD 2 4.1.7-9.3-8.5 7
— 5.8-1.9.2.6.4.7 8
4, Dog=-Lion Anmodo = b bacp = tads 2- 3-8-2.9.5-1.7-4 8
_ 2.7.5.8.6-2.5.8-4 | 9
5. Noth—West o ) q Conpare o 7-1-3.9-4.2.5.6.8 | 9
6, Eye—Ear . ol Sonot Digits Backward Citcle
v - N ol (
8, Table—Chair ' 4-1.5 3
weod — ale
Ht-dl- ‘9 Hiarv n O 3.2.7-9 (@
R T T B R
.5.2. G
10. Posm—Statue oy, masle - AR procliuscy fauy ka- 6-1-8-4.3 5
' ' R)E G ha & momery & on Pacon | - 5-3.9.4.1.8 ®
1. Wood—Alcohol S aime < 0 PQS’ 1= - 39k Besin 3 7-2.4.8.5.6 3
8.1.2-9.3.6.5 i)
[2. Praise—Punishment fb_ﬁ)‘ﬁ. m{l.e,(}:o? h-7 mogo I, oo 5. 4.7.3.9-1.2.8 7
oo paoplte o ofo Lo o 9-4.3-7-6-2.5.8
13 Fly——Tru 6&1: ., 65}5& (idﬂi . B83% 'Lg,ual S { 7-2-8-.1-9.4.5.3 8
e _ & . v
7 : A8 =19
QO Highesk numbaers sireled




SCORE

2,100 b, VOCABULARY
I, Bed i
2, Ship l( b
3. Penny V
-4, Winter Sem . - [ .
5. Repair ool - l
. Breakfast hngRIM meed
7. Fabrie nalicel. - mos prodle
8. Slice Ok R toebo
9. Assemble (’Q@-[Es-l E&th'dé
10. Coneeal Ll ole
1. Enormous V-'—'-'j ,MQ(,. - \mr
12, Hasten h’uma...,
£3. Sentence waﬂ Strctbrie — y-._....fa‘. .\,«A{qj" e fled ‘
I4, Regulate Momasear _tad - W = &, Sesflif |
5. Commence gﬁl&b 3

A
p R
B
PN
R
L

9-‘.

A

o

o

2
16. Ponder 2 T hivk o oy bl
17. Cavern 2 Corve :
18. Designate ! Cuoe oo pation o W&MJ@M
19. Domestic 2 ’ f), /L'}.r font :
20. Consume a2 E 0/} -\D,WM —
21. Terminate Q Erdl - Caune & ond -
22, Obstruct 2 Ploce Qasl‘c;_(,Qe e LS—QL-—f ~ /r»f'a-ida
23. Remorse 2, ﬁ.w,,q,,l: Q
24. Sanctuary | 2, Ploce: o chutehen , whare Yorvmmed mJ'FH m&_s@
25. Matchless ] M\L@L_Q‘M-l m /ﬁ:\ i %L&r
26. Reluctant 2. M[\,Q:H_”ﬁu—-f
27. Calamity 2 \)@Maf
28, Fortitude | 2 Sﬁ&aﬁ_&_%luﬁ_t&w_glﬂs&g_@fﬂ.
29. Tranquil 2. {a A0l ,MQAA.J—A.Q R.g:&’f' Jub
30. Edifice D ESth . fa . — Ay '
31. Compassion X hnad 0
32, Tangible d ot e MI«- he [Z
33, Perimeter 2 L_.A.cu.oﬂ:, y
34, Audacious | < ' N
35. Ominous 2 TAJ\U«!&——q — TM&: 5_ fa LGMR
36. Tirade 2 ﬁrp% 20 l 4
37. Encumber 2 -Tlc-hb.,nl& wll M.t)ﬁqu-’l= - Burclot,
38. Plagiarize O IBFAA,&.J— - ':-M
39, Impale a Boree.  — Stk Seworss
40, Travesty “? Pa.x&im - PT{(‘M




~[<

—| 1

(o)1 W

| 7= XTT
9|8i161L1€198|71612|S[8|11L161518191VI6 gic
e ol T [ el v M = sl o] I Ef X [=]=101T
1LIE€191PISI1igI12|LIE|876[S|9|PILIEIBICI6111SI2I9
TR [AXn =T AT IVIE e D X VP IEO VT[T [ =
ElLIPI8ISI611I8ISILIEI9PISI8l2ILISIEl9L]|2|PIS]
(ZTeT7T-1CT Ahic[TIal-IT i1 3ial-Tx7 T IvVIicl<{~+
(e o teigis|ticibilici el (el Sl L8Pl LICl 2
: ) STIINYS
TL =] X MO rrl L) O £ I I e TORNAS
TWOOS 6 8 A 9 S P ' c { | 414
8. PICTURE
COMPLETION 9. BLOCK DESIGN i0. PICTURE ARRANGEMENT
- SCORE Time SCORE Order Time SCORE
A YY) L L Py I.Nest  s0"p—NXY 3* 1o 2 (®
l. Knob ] : - i Pﬂ—"r E_’i wxy
2T ' 2. 60"|5—H—o 2 ® 2.House 60"H 0 2"@_
3. Nose { 3. 80" " 0® ' 3. Holdup 40" Anch 1_',“ o “G“)‘
4, Handles J 4. 60" 5" o ® 4.lovie  60"| epriam | B2 1® L2
5. Diamend { i - e e s négc
_6. Water ' 5. 60“ S 0 @ « Enter . DPENS 60 OPENS
7. Nose piece | | 6 60" w' 0@ wrin o arner| 2ot |° Sl
g. Poeg IO k l 7- lzo“ 20“ 0 4 ,1&‘0 g . — 26-40 1-28
- MJar o¢ | " 4570 .43 7. Fish j20" & @ 2 4 5 &
10, Pins or Lugs 1 8. 120 I‘O“ 0 4 5 (4 - i3 G'EFH'LI- 3& ernus L._...:::':.'.:.
11, Flag 1 9. 120" " 180 1.40 1WaE LS
12. Dog tracks I 10. 120" SI — cl-slo s(-% 8. Taxi 120" ALMERS 5?" MI}!UI :__'unnsu::
3. Cornwall 0O - @ 4 5 L) AMUL
14, Stacks 0 4 %
15. Leg [ SCORE
6. Armimage | O 1. OBJECT ASSEMBLY _
7. Finger - Tims SCORE 3%
18. Stadow l Manikin 120" o' o 2345 "5 C'S _
19. Stirrup l p o 120" | g 36.45  26.35 125
20. Snow ’ rotiie 92 01 2 3 465 & 7 8 4:“‘ — 'lf 12 13
21, Eyebrow [ Hand 180" | O2" |0t 2 3 45 & 7 9 10 @
4 Elephant 180" | 17" 1o 1 2 3 45 & 7 [ oo @
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EYSENCK PERSONALITY INVENTORY

by H. J. Eysenck and Sybil B, G, Eysenck

PERSONALITY QUESTIONNAIRE

FORM B
NAME.. BumTEeT . 4 ace.. Sh
OCCUPATION.. . HOUS EWIEE. . ... sex... FEMpLLE

N= |13 e= |19 = | |

Instructions

Here are some questions regarding the way you behave, feel and act. After
each question is a'space for answering “YES' or “NO",

Try to decide whether “YES'' or “NO' represents your usual way of acting
or feeling. Then put a cross in the circle under the column headed “YES" or
“NGO'', Work quickly, and don’t spend too much time over any question; we
want your first reaction, not a long-drawn out thought process. The whole
questionnaire shouldn’t take more than a few minutes. Be sure not to omitany
questions.

Now turn the page aver and go ahead. Work quickly, and remember to answer
every question. There are no right or wrong answers, and this isn’t a test of
intelligence or ability, but simply a measure of the way you behave,

0
UNIVERSITY OF LONDON PRESS LTD
Warwick Lane, London E.C.4
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19.
20.
21,

22,
23.
24,
25,
26,
27,

FORM B

Do you like plenty of excitement and bustle around you!?

Have you often got a restless feeling that you want something but do not
know what?

Do you nearly always have a “‘ready answer'" when pecple talk to you?
Do you sometimes feel happy, sometimes sad, without any real reason?
Do you usually stay in the background at parties and “get-togethers™?

As a child, did you always do as you were told immediately and without
grumbling?

Do you sometimes sutk?

When you are drawn into a quarrel, do you prefer to "*have it out” to being
silent, hoping things will blow over!?

- Are you moody?

Do you like mixing with people?

Have you often lost sleep over your worries?

Do you sometimes get cross!

Would yoﬁ call yourself happy-go-lucky!?

Do you often make up your mind too late!?

Do you like working alone? _

Have you often felt listless and tired for no good reason?

Are you rather lively?

Do you sometimes laugh at a dirty joke?

. Do you often feel “'fed-up’"?

Do you feel uncomfortable in anything but everyday clothes?

Does your mind often wander when you are trying to attend closely to

something? _

Can you put your thoughts into words quickly?

Are you often “lost in thought'"?

Are you completely free from prejudices of any kind?
Do you like praétical jokes? '

Do you cften think of your past?

Do you very much like good food!?
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28,

29,
30.
3.

32,

3.
34,
35.
36.

7.

38.
39,

4.
41
4.
43.
44,

45,
46.

47,
48.
49,
50,
51,
52.
53,
54.
55,
5é.

57.

When you get annoyed, do you need someone friendly to talk to about it?

Do you mind selling things or asking people for money for some good cause?
Do you sometimes boast a little!

Are you touchy about some things?
Would you rather be at home on your own than go to a boring party?

Do you sometimes get so restless that you cannot sit long in a chair?
Co you like planning things carefully, well ahead of time?
Lo you have dizzy turns?

Do you always answer a personal letter 3s soon as you can after you have
read it?

Can you usually do things better by figuring them out alone than by talking

to others about it?

Do you ever get short of breath without having done heavy work!?

Are you an easy-going person, not generally bothered about having every-

thing “just-sa'"!

Do you suffer from “nerves''?

Would you rather plan things than do things?

Do you sometimes put off until tomorrow what you ought to do today?
Do you get nervous in places like lifts, trains or tunnels?

When you make new friends, is it usually you who makes the first move, or
does the inviting?

Do you get very bad headaches?

Do you generally feel that things will sort themselves out and come right in
the end somehow!?

Do you find it hard to fall asleep at bedtime?
Have you sometimes told lies in your life?
Do you sometimes say the first thing that comes into your head?

Do you worry too long after an embarrassing experience!?

Do you usually keep “yourself to yourself'” except with very close friends?

Do you often get into a jam because you do things without thinking?
Do you like cracking jokes and telling funny stories to your friends?
Would you rather win than lose a game?

Do you often feel self-conscious when you are with superiors?

When the odds are against you, do you still usually think it worth taking
a chance?

Do you often get “butterflies in your tummy”’ before an important
occasion? .

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
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EYSENCK PERSONALITY INVENTORY

by H. ). Eysenck and Sybil B. G. Eysenck
PERSONALITY QUESTIONNAIRE

FORMB

NAME. ... .. SunJeer 2L L AGE.....SZ
OCCUPATION. .. Howewife SEX..... 5" .........
N= | i e~ | 1} = | O

Instructions

Here are some questions regarding the way you behave, feel and act. After
each question is a space for answering “YES” or “NO",

Try to decide whether “YES” or “"NO"' represents your usual way of acting
or feeling. Then put a cross in the circle under the column headed “YES' or
“NO”. Work quickly, and don't spend too much time over any question; we
want your first reaction, not a long-drawn out thought process. The whole
questionnaire shouldn't take more than a few minutes. Be sure not to omitany
questions,

Now turn the page over and go ahead. Work quickly, 2nd remember to answer
every question, There are no right or wrong answers, and this isn’t a test of
intelligence or ability, but simply a measure of the way you behave.
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23,
24,
25,
26,
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FORM B

Do you like plenty of excitement and bustle around you!?

Have you often got a restless feeling that you want something but do not
know what?

Do you nearly always have a "'ready answer” when people talk to you!
Do you sometimes feel happy, sometimes sad, without any real reason?
Do you usually stay in the background at parties and “'get-togethers™?

As a child, did you always do as you were told immediately and without
grumbling?

Do you sometimes sulk?

When you are drawn into a quarrel, do you prefer to *have it out’' to being
silent, hoping things will blow over?

Are you meody?

. Do you like mixing with people?

Have you often tost sleep over your worries!?

Do you sometimes get cross?

Would you call yourself happy-go-lucky?

Do you often make up your mind teo late?

Do you like working alone? )

Have you often felt listless and tired for no good reason?

Are you rather lively?
Do you sometimes laugh at a dirty joke?

Do you often feel “fed-up'"?

Do you feel uncomfortable in anything but everyday clothes?

Does your mind often wander when you are trying to attend ciosely to '

something?

Can you put your thoughts into words quickly?

Are you often “lost in thought''?

Are you completely free from prejudices of any kind?
Do you like practical jokes?

Do you often think of your past?

Do you very much like good food?
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28.

29.
30.
3.

32,

33.
34,
35.
36.

37.

38.
39,

40.
L1
42,
43,
44,

45,
46.

47.
48.
49.
50.
51.
52,
53.
54,
55.
56.

57,

When you get annoyed, do you need someone friendly to talk to about it?

Do you mind selling things or asking people for money for some good cause?
Do you sometimes boast a little?

Are you touchy about some things!
Would you rather be at home on your own than go to a boring party?

Do you sometimes get so restless that you cannot sit fong in a chair!
Do you like planning things carefully, well ahead of time?
Do you have dizzy turns? '

Do you always answer a personal letter as soon as you can after you have
read it! '

Can you usually do things better by figuring them out alone than by talking
to others about it!

Do you ever get short of breath without having done heavy work?

Are you an easy-going person, not genera'lly bothered about having every-
thing “just-so™?

Do you suffer from “nerves''?

Would you rather plan things than do things?

Do you sometimes put off until tomorrow what you ought to do today?
Do you get nervous in places like lifts, trains or tunnels?

When you make new friends, is it usually yov who makes the first move, or
does the inviting?

Do you get very bad headaches?

Do you generally feel that things will sort themselves out and come right in
the end somehow!

Do you find it bard to fall asleep at bedtime!?

Have you sometimes told lies in your life?

Do you sometimes say the first thing that comes into your head?

Do you worry too long after an embarrassing experience!

Do you usually keep “yourself to yourself'' except with very close friends?
Do you often get into a jam because you do things without thinking!?

Do you like cracking jokes and telling funny stories to your friends?
Would you rather win than lose a game?

Do you often feel self-conscious when you are with superiors?

When the odds are against you, da you still usually think it worth taking
a chance?

Do you often get “'butterflies in your tummy'’ before an important

-occasion?

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
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EYSENCK PERSONALITY INVENTORY

by H. ). Eysenck and Sybil B. G. Eysenck
PERSONALITY QUESTIONNAIRE

FORM B

NAME.. SumJEer = 3 1. AcE.. =0

occupaTIoN. Rogk BinHER \.\-\ms.i:-.w.-.eesex. FEAALE

N= ‘IL|. E= [ L= |9

Instructions

~ Here are some questions regarding the way you behave, feel and act. After
each question is a space for answering "'YES" or “NO".

Try to decide whether “YES"” or “"NO" represents your usual way of acting
or feeling. Then put a cross in the circle under the column headed "YES" or
“NO". Work quickly, and don’t spend too much time over any question; we
want your first reaction, not a long-drawn out thought process. The whole
questionnaire shouldn't take more than a few minutes, Be sure not to omit any
questions.

Now turn the page over and go ahead. Work quickly, and remember to answer
every question, There are no right or wrong answers, and this isn't a test of
- intelligence or ability, but simply 2 measure of the way you behave,

¢
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Warwick Lane, London E.C.4
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14,
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i6,
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19,
20.
21,

22,
23,
24,
25,
26,
27.

FORM B

Do you like plenty of excitement and bustle around you?

Have you often got a restless feeling that you want something but do not
know what?

Do you nearly always have a “‘ready answer'' when peoplle talk to you?

Do you sometimes feel happy, sometimes sad, without any real reason?

Do you usually stay in the background at parties and “get-togethers'’?

As a child, did you always do as you were told immediately and without
grumbling? :

Do you sometimes sulk?

When you are drawn into a quarrel, do you prefer to “have it out” to being
sitent, hoping things will blow over? '

Are you moody?

Do you like mixing with people?

Have you often lost sleep over your worries!?

Do you sometimes get cross?

Would you call yourself happy-go-lucky?

Do you often make up your mind too late!?

Do you like working alone? i
Have you often felt listiess and tired for no good reason?

Are you rather lively?
Do you sometimes laugh at a dirty joke?

Do you often feel “fed-up™?
Do you feel uncomfortable in anything but everyday clothes?

Does your mind often wander when you are trying to attend closely to
something?

Can you put your thoughts into words quickly?

Are you often “lost in thought'!

Are you completely free from prejudices of any kind?
Do you fike practical jokes!?

Do you often think of your past!?

Do you very much like good foed?
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28.
29,
30,
3,

32.

33.
34.
35.
36.

37.

38,
39,

40,
4l.
4.
43,
44,

43,
46.

47.
48,
49.
50.
51,
52.
53.
54.
55.
56,

57.

When you get annoyed, do you need someone friendly to talk to about it?

Do you mind selling things or asking people for money for some good cause?
Do you sometimes boast a little?

Are you touchy about some things!?
Would you rather be at home on your own than go to a boring party!?

Do you sometimes get so restless that you cannot sit long in 2 chair?
Do you like planning things carefully, well ahead of time?
Do you have dizzy turns?

Do you always answer a personal letter as soon as you can after you have
read it?

Can you usually do things better by figuring them out alone than by talking
to others about it?

Do you ever get short of breath without having done heavy work?

Are you an easy-going person, not generally bothered about having every-
thing “just-so™"?

Do you suffer from "‘nerves''? '

Would you rather plan things than do things?

Do you sometimes put off until tomorrow what you ought to do today?
Do you get nervous in places like lifts, trains or tunnels?

When you make new friends, is it usually you who makes the first move, or
does the inviting?

Do you get very bad headaches?

Do you generally feel that things will sort themselves out and come rightin
the end somehow!?

Do you find it hard to fall asleep at bedtime?

Have you sometimes told lies in your life?

Do you sometimes say the first thing that comes into your head?

Do you werry too long after an embarrassing experience?

Do you usually keep "“yourself to yourself” except with very close friends?
Do you often get into a jam because you do things without thinking?

Do you like cracking jokes and telling funny stories to your friends?
Would you rather win than fose a game! -

Do you often feel self-conscious when you are with superiors?

When the odds are against you, do you still usually think it worth taking
a chance!?

Do you often get “'butterfiies in your tummy"* before an important
occasion? : ‘

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
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EYSENCK PERSONALITY INVENTORY

by H. ). Eysenck and Sybil B, G, Eysenck

PERSONALITY QUESTIONNAIRE

FORM B
s 4

NAME SuniEeT 4 ace.. <Ll

..... oI
OCCUPATION. ... > M"Mﬂ' ................. SEX... . FEMALE

N= |17 = 20| =10

Instructions

Here are some questions regarding the way you behave, feel and act. After
each question is a space for answering "YES" or "NO",

Try to decide whether "YES"” or “*NO™ represents your usual way of acting
or feeling, Then put a cross in the circle under the column headed “YES' or
“NO", Work quickly, and don’t spend toa much time over any question; we
want your first reaction, not a long-drawn out thought process. The whole
questionnaire shouldn’t take mare than a few minutes. Be sure not toomitany
questions, ’

Now turn the page over and go ahead. Work quickly, and remember to answer
every question. There are no right or wrong answers, and this isn't a test of
intelligence or ability, but simply a measure of the way you behave.

0
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22,
23.
24.
25,
26.
27.

FORM B

Do you like plenty of excitement and bustle around you?

Have you often got a restless feeling that you want something but do not
know what?

Do you nearly always have a “'ready answer’ when people talk to you?
Do you sometimes feel happy, sometimes sad, without any real reason?
Do you usually stay in the background at parties and “get-togethers''?

As a child, did you always do as you were told immediately and without
grumbling?

Do you sometimes sulk!?

When you are drawn into a quarrel, do You prefer to “have It out™ to being
silent, hoping things will blow over?

Are you moody? -

Do you like mixing with people?

Have you often lost sleep over your worries?

Do you sometimes get cross!

Would you call yourself happy-go-lucky?

Do you often make up your mind too late?

Do you like working alone!?

Have you often felt listless and tired for no good reason?

Are you rather lively?
Do you sometimes laugh at a dirty joke?

Do you often feel “fed-up’™?
Do you feel uncomfortable in anything but everyday clothes?

Does your mind often wander when you are trying to attend closely to
something?

Can you put your thoughts into words quickly?

Are you often "lost in thought'"?

Are you completely free from prejudices of any kind?
Do you like practical jokes?

Do you often think of your past!

Do you very much like good food?
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28.
29.

30.

3l.
32.

33,
34,
35,
36.

37.

38.
39.

40,

41,

42,
43.
44,

45,

46.

47,
48,
49.
50.
51,
52
53.
54.
55.
56.

57.

When you get annoyed, do you need someone friendly to talk to about it?

Do you mind selling things or asking people for money for some good cause?
Do you sometimes boast a little?

Are you touchy about some things?
Would you rather be at home on your own than go to a boring party?

Do you semetimes get so restless that you cannot sit long in a chair?
Do you like planning things carefully, well ahead of time?
Do you have dizzy turns!

Do you always answer a personal letter as soon as you can after you have
read it?

Can you usually do things better by figuring them out alone than by talking’

to others about it?
Do you ever get short of breath without having done heavy work!?

Are you an easy-going person, not generally bothered about having every-
thing “just-so’"?

Do you suffer from “'nerves’™! _

Would you rather plan things than do things?

Do you sometimes put off until tomorrow what you ought to do today?
Do you get nervous in places like lifts, trains or tunneis?

When you make new friends, is it usually you who makes the first move, or
does the inviting?

Do you get very bad headaches?

Do you generally feel that things will sort themselves out and come right in
the end somehow?

Do you find it hard to fall asleep at bedtime?

Have you sometimes told lies in your life?

Do you sometimes say the first thing that comes into your head?

Do you worry too long after an embarrassing experience?

Do you usually keep “yourself to yourself'” except with very close friends?
Do you often get into a jam because you do things without thinking!

Do you like cracking jokes and telling funny stories to your friends?
Would you rather win than lose a gam'e?

Do you often feel self-conscious when you are with superiors?

When the odds are against you, do you still usually think it worth taking
a chance!?

Do you often get “butterflies in your tummy’’ before an important
occasion!? ’

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
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Notes on Tests given the Subjects in
Main Experiment and Copies of Score Sheets
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NOTES ON TESTS

"Mhe 16 P.F. Test"

This test sets oubt to measure sixteen personality factors or

"source traits' as follows:-

A, . Cyclothymia versus Schizothymia

B. General Intelligence versus Mental Defect

C. Emotional Stebility versus Dissatisfied Emotionality

E. Dominance versus Submission

F. Surgency versus Desurgency

G. Super-ego Strength versus Lack of rigid intermal standards
H. Parmia, Adventurcus versus Threctia, Shy

I. Premsia, Sensitive versus Harria, Tough

Protension (Paranoid Tendency) versus Relaxed Security

S

Autia, Bohemian Introveried versus Praxernia, Practical

Shrewdness versus Naivete

=

©

Guilt Proneness versus Confident Adequacy
Radicalism versus Conservatism

Self Sufficiency versus Group Dependency

& 8 ¢

. High Self Sentiment (Controlled) versus Poor Self Sentiment (Lax)

Q4. High Ergic Tension versus ILow Ergic Tension

The test has been standardized on a variety of groups and the question

responses are treated as behaviour and not as valid self ratings.



ii

Stromberg Dexterity Test

This test was developed as an aid in choosing workers for Jjobs

which require speed and accuracy of arm and hand movement.

The SDT requires that a subject pick up a certain block, note
its colour, move it to a specified position and so on through fifty
four blocks. The Test has been used with laundry workers, punch press
applicants, welders, general factory workers and others. The more

rapidly a subject completes the test, the better is his performance.

The reliability coefficients of the test were found to be 0.84,

0.87 and 0.90 for different groups.

It is necessary for the user of the test to develep job or plant
norms. When this was done data was collected which showed a tendency
for workers with better SDT scores to earn higher wages. Data 1s
still being collected with the aim of establishing stable general norms.
The present norms for several industrial groups are based on numbers

ranging from thirty one to eighty subjects per group.
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EYSENCK PERSONALITY INVENTORY

by H. ). Eysenck and Sybil B. G. Eysenck

PERSONALITY QUESTIONNAIRE

FORM B
NAME............... SueJyeeTd coace..99
OCCUPATION....RMH\ e SEX..... ‘r ........

Instructions

Here are some questions regarding the way you behave, feel and act. After
each guestion is a space for answering “YES" or “NOQ™.

Try to decide whether “YES" or “NO" represents your usual way of acting
or feeling. Then put a cross in the circle under the column headed “YES™ or
“NO''. Work quickly, and don't spend too much time over any question; we
want your first reaction, not a long-drawn out thought process. The whole
questionnaire shouldn't take more than a few minutes. Be sure not to omit any
questions.

Now turn the page over and go ahead, Work quickly, and remember to answer
every question, There are no right or wrong answers, and this isn't 2 test of
intelligence or ability, but simply a measure of the way you behave.

¢
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FORM B

Do you like plenty of excitement and bustle around you?

Have you often got a restless feeling that you want something but do not
know what? :

Do you nearly always have a “ready answer" when people talk to you?
Do you sometimes feel happy, sometimes sad, without any real reason?
Do you usually stay in the background at parties and “'get-togethers''?

As a child, did you always do as you were told immediately and without
grumbling?

Do you sometimes sulk?

When you are drawn into a quarrel, do you prefer to "'have it out'' to being
silent, hoping things wili blow over?

Are you moody?

Do you like mixing with people!

Have you often lost sleep over your worries?
Do you sometimes get crass!

Would you call yourself happy-go-lucky?

Do you often make up your mind too late?
Do you like working alone?

Have you often felt listiess and tired for no good reason?

. Are you rather lively!?

Do you sometimes laugh at a dirty joke?

Do you often feel “fed-up™?
Do you feel uncomfortable in anything but everyday clothes?

Does your mind often wander when you are trying to attend closely to
sormething?

Can you put your thoughts into words quickiy?

Are you often "'lost in thought'?

Are you completely free from prejudices of any kind?
Do you like practical jokes?

Do you often think of your past?

Do you very much like good food?
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When you get annoyed, do you need someone friendly to talk to about it?

Do you mind selling things or asking people for money for some good cause?
Do you sometimes boast a little?

Are you touchy about some things?
Would you rather be at home on your own than go to a boring party!?

Do you sometimes get so restless that you cannot sit tong in a chair?
Do you like planning things carefully, well ahead of time?
Do you have dizzy turns?

Do you always answer a personal letter as soon as you can after you have
read it!

Can you usually do things better by figuring them out alone than by talking
to others about it?

Do you ever get short of breath without having done heavy work!?

Are you an easy-going person, not generally bothered about having every-
thing “just-so’"?

Do you suffer from "nerves'"?

Would you rather plan things than do things?

Do you sometimes put off until tomorrow what you ought to do today?
Do you get nervous in places like lifts, trains or tunnels?

When you make new friends, is it usually you who makes the first move, or
does the inviting!

Do you get very bad headaches?

Do you generally feel that things will sort themselves out and come right in
the end somehow!?

Do you find it hard to fall asleep at bedtime?

Have you sometimes told lies in ydur life?

Do you sometimes say the first thing that comes into your head?

Do you worry too long after an embarrassing experience!?

Do you usually keep “yourself to yourself' except with very close friends?
Do you often get into a jam because you do things without thinking?

Do you like cracking jokes and teiling funny stories to your friends?
Would you rather win than lose a game?

Do you often feel self-conscious when you are with superiors?

When the odds are against you, do you still usually think it worth taking
a chance?

Do you often get “butterflies in your tummy'' before an important
occasion? :

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
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EYSENCK PERSONALITY INVENTORY

by H. ). Eysenck and Sybil B. G. Eysenck

PERSONALITY QUESTIONNAIRE

..................................................

N= |fa E= | 1 L= 19

Instructions

Here are some questions regarding the way you behave, feel and act. After
each question is a space for answering “YES™ or “"NO™.

Try to decide whether “YES'' or “NO"" represents your usual way of acting
or feeling. Then put a cross in the circle under the column headed “YES'" or
“NO". Work quickly, and don't spend too much time over any question; we
want your first reaction, not a long-drawn out thought process. The whole
questionnaire shouldn’t take more than a few minutes, Be sure not to omitany
questions,

Now turn the page over and go ahead, Work quickly, and remember to answer
every question, There are no right or wrong answers, and this isn't a test of
intelligence or ability, but simply a measure of the way you behave.

¢
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FORM B

Do you like plenty of excitement and bustle around you?

Have you often got a restless feeling that you want something but do not
know what?

Do you nearly always have a “ready answer” when people talk to you?
Do you sometimes feel happy, sometimes sad, without any real reason?
Do you usually stay in the background at parties and *‘get-togethers’?

As a child, did you always do as you were told immediately and without
grumbling? :

Do you sometimes sulk?

When you are drawn into a quarrel, do you prefer to “have it out'' to being
silent, hoping things will blow over!?

Are you moody!?

Do you like mixing with people?

HaQe you often lost sleep over your worries?

Do you sometimes get cross!

Would you cali yourself happy-go-lucky?

Do you often make up your mind too late!

Do you like working alone?

Have you often felt listless and tired for no good reason?

Are you rather lively?
Do you sometimes laugh at a dirty joke?

Do you often feel “fed-up’’?
Do you feel uncomfortable in anything but everyday clothes?

Does your mind often wander when you are trying to attend closely to
something?

Can you put your thoughts into words quickly?

Are you often “lost in thought™!

Are you completely free from prejudices of any kind?
Do you like practical jokes?

Do you often think of your past!?

Do you very much like good food?
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When you get annoyed, do you need someone friendly to talk to about it?

Do you mind selling things or asking people for money for some good cause?
Do you sometimes boast a little?

Are you touchy about some things?
Would you rather be at home on your own than go to a boring party?

Do you sometimes get so restless that you cannot sit long in a chair?
Do you like planning things carefully, well ahead of time?
Do you have dizzy turns!?

Do you always answer a personal letter as soon as you can after you have
read it?

Can you usually do things better by figuring them out alone than by talking
to others about it? ‘

Do you ever get short of breath without having done heavy work?

Are you an easy-going person, not generally bothered about having every-
thing "just-so™?

Do you suffer from “nerves'’?

Would you rather plan things than do things?

Do you sometimes put off until tomorrow what you ought to do today?
Do you get nervous in places like lifts, trains or tunnels?

When you make new friends, is it usually you who makes the first move, or
does the inviting?

Do you get very bad headaches?

Do you generally feel that things will sort themselves out and come right in
the end somehow!

Do you find it hard to fall asleep at bedtime?

Have you sometimes told lies in your life?

Do you sometimes say the first thing that comes into your head?

Do you worry too long after an embarrassing experience!?

Do you usvally keep “yourself to yourself” except with very close friends?
Do you often get into a jam because you do things without thinking?

Do you like cracking jokes and telling funny stories to your friends?
Would you rather win than lose a game?

Do youy often feel self-conscious when you are with superiors?

When the odds are against you, do you still usually think it worth taking
a chance?

Do you often get “butterflies in your tummy™’ before an important
occasion? .

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
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EYSENCK PERSONALITY INVENTORY

by H. J. Eysenck and Sybil B. G. Eysenck

PERSONALITY QUESTIONNAIRE

v [9 e [l - 2

. Instructions

- Here are some questions regarding the way you behave, feel and act. After
each question is a space for answering “YES" or “"NO",

Try to decide whether “YES™ or *NO™ represents your usual way of acting
or feeling. Then put a cross in the circle under the column headed “YES' or
“NO". Work quickly, and don’t spend too much time over any question; we
want your first reaction, not a long-drawn out thought process. The whole
questionnaire shouldn’t take more than a few minutes. Be sure not to omit any
questions.

Now turn the page over and go ahead. Work quickly, and remember to answer
-every question, There are no right or wrong answers, and this isn't a test of
intetligence or ability, but simply a measure of the way you behave,

¢
UNIVERSITY OF LONDON PRESS LTD
Warwick Lane, London E.C.4
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10,

12.
13,

£S5,
[6.
17.

19.
20.
21,

22,
23
24,
25,
26,
27.

FORM B

Do you like plenty of excitement and bustle around you?

Have you often got a restless feeling that you want something but do not
know what?

Do you nearly always have a "ready answer" when people talk to you?
Do you sometimes feel happy, sometimes sad, without any real reason?
Do you usually stay in the background at parties and “get-togethers'?

As a child, did you always do as you were told immediately and without
grumbling? :

Do you sometimes sulk?

.. When you are drawn into a quarrel, do you prefer to "*have it out" to being

silent, hoping things will blow over?

Are you moody?

Do you like mixing with people?

Have you often |ost sleep over your worries?

Do you sometimes get cross?

Would you call yourself happy-go-lucky?

Do you often make up your mind too late?

Do you like working alone!

Have you often felt listless and tired for no good reason?

Are you rather lively!?
Do you sometimes laugh at a dirty joke?

Do you often feel “fed-up"? .

Do you feel uncomfortable in anything but everyday clothes!?

Does your mind often wander when you are trying to attend closely to
something?

Can you put your thoughts into words quickly?

Are you often "lost in thought'? |

Are you completely free from prejudices of any kind?
Do you like practical jokes?

Do you often think of your past!

Do you very much like good food?
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28.

29.
30.
31,

32,

3.
34,
35.
36.

37.

38.
39,

40.
41,
4,
43.
44,

45,
46.

47,
48,
49,
50.
Sl.
52
53.
54,
55.
56,

57,

When you get annoyed, do you need someone friendly to talk to about it?

Do you mind selling things or asking people for money for some good cause?
Do you sometimes boast a little?

Are you touchy about some things?
Would you rather be at home on your own than go to a boring party!

Do you sometimes get so restless that you cannot sit long in a chair?
Do you like planning things carefully, well ahead of time?
Do you have dizzy turns!

Do you always answer a personal letter as soon as you can after you have
read it?

Can you usually do things better by figuring them out alone than by talking
to others about it?

Do you ever get short of breath without having done heavy work!

Are you an easy-going person, not generally bothered about having every-
thing *'just-so™?

Do you suffer from “nerves’?

Would you rather plan things than do thmgs’ ‘

Do you sometimes put off until tomorrow what you ought to do today!?
Do you get nervous in glaces like lifts, trains or tunnels? |

When you make new friends, is it usually you who makes the first move, or
does the inviting?

Do you get very bad headaches?

Do you generally feel that things will sort themselves out and come right in
the end somehow!?

Do you find it hard to fall asleep at bedtime?

Have you sometimes told lies in your life!

Do you sometimes say the first thing that comes into your head?

Do you worry too long after an embarrassing experience!?

Do you usually keep “yourself to yourself'' except with very close friends?
Do you often get into a jam because you do things without thinking!?

Do you like cracking jokes and telling funny stories to your friends?
Would you rather win than lose a game?

Do you often feel self-conscious when you are with superiors?

When the odds are against you, do you still usually think it worth taking
a chance?

Do you often get “*butterflies in your tummy”’ before an |mportant
occasion?

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUESTIONS
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EYSENCK PERSONALITY INVENTORY

by H. ). Eysenck and Sybil B. G. Eysenck

PERSONALITY QUESTIONNAIRE

FORM B
NAME............ SUBITECT . ... AGE.... 29 ...
OCCUPATION. ... I*O'-f%eh-“{'ﬁ ................ V.

N= | )8 E= | & | = |3

Instructions

Here are some questions f'egarding the way you behave, feel and act. After
each question is a space for answering “YES' or “NO"",

Try to decide whether “YES' or “"NQ" represents your usual way of acting
or feeling. Then put a cross in the circle under the coclumn headed “YES" or
“NO". Work quickly, and don’t spend too much time over any question; we
want your first reaction, not a long-drawn out thought process. The whole
questionnaire shouldn’t take more than a few minutes. Be sure not to omitany
questions,

Now turn the page over and go ahead. Work quickly, and remember to answer
every question. There are no right or wrong answers, and this isn't a test of
intelligence or ability, but simply a measure of the way you behave.

UNIVERSITY OF LONDON PRESS LTD
Warwick Lane, London E.C.4
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22,
23,
24,
25,
26.
27,

FORM B

Do you like plenty of excitement and bustle around you?

Have you often got a restless feeling that you want something but do not
know what!

Do you nearly always have a “‘ready answer" when people talk to you!

Do you sometimes feel happy, sometimes sad, without any real reason?
Do you usually stay in the background at parties and "'get-togethers™?

As a child, did you always do as you were told immediately and without
grumbling?

Do you sometimes sulk?

When you are drawn into a quarrel, do you prefer to “have it cut™ to being
silent, hoping things will blow over!?

Are you moody?

Do you like mixing with people!?

Have you often lost sleep over your worries!?

Do you sometimes get cross!

Would you call yourself hﬁppy-go-lucky?

Do you often make up your mind too late?

Do you like working alone?

Have you often felt listless and tired for no good reason?

Are you rather lively!
Do you sometimes laugh at a dirty joke?

Do you often feel “fed-up'?
Do you feel uncomfortable in anything but everyday clothes?

Does your mind often wander when you are trying to attend closely to
something?

Can you put your thoughts into words quickly?

Are you often “iost in thought'"?

Are you completely free from prejudices of any kind?
Do you like practical j'okes?

Do you often think of your past?

Do you very much like good food?
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28.

23,
30.
3.

32,

33
34,
35,
36.

37,

38.
39,

40,
41,
42,
43,
44,

45,
46,

47.
48.
49,
50.
51,
52,
53.
4.
55.
36,

57.

When you get annoyed, do you need someone friendly to talk to about it?

Do you mind selling things or asking people for money for some good cause?
Do you sometimes boast a little?

Are you touchy about some things!?
Would you rather be at home on your own than go to a boring party?

Po you sometimes get so restless that you cannot sit leng in a chair?
Do you like planning things carefully, well ahead of time?
Do you have dizzy turns!

Do you always answer a personal letter as soon as you can after you have
read it?

Can you usually do things better by figuring them out alone than by talking
to others about it?

Do you ever get short of breath without having done heavy work?

Are you an easy-going person, not generally bothered about having every-
thing “just-so’"? .

Do you suffer from “nerves’™?

Would you rather plan things than do things?

Do you sometimes put off until tomerrow what you ocught to do today?
Do you get nervous in places like lifts, trains or tunnels?

When you make new friends, is it usually you who makes the first move, or
does the inviting?

Do you get very bad headaches?

Do you generally feel that things will sort themselves out and come rightin
the end somehow?

Do you find it hard to fall asleep at bedtime!?

Have you sometimes told lies in your life!

Do you sometimes say the first thing that comes into your head?

Do you worry too long after an embarrassing experience?

Do you usually keep *'yourself to yourself'" except with very close friends?
Do you often get into a jam because you do things without thinking?

Do you like cracking jokes and telling funny stories to your friends?
Would you rather win than lose a game?

Do you often feel self-conscious when you are with superiors?

When the odds are against you, do you still usually think it worth taking
a chance?

Do you often get “'butterflies in your tummy’' before an important
occasion! ‘ :

PLEASE CHECK TO SEE THAT YOU HAVE ANSWERED ALL THE QUE§TI'ONS
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SUBJECT

ame:

N.

16 P.F. TEST PROFILE

Raw Scori

Form | Form | Total

A 8

Stan-
dard

Score

. LOW SCORE
DESCB!PTION

_:»._453

" STANDARD TEN SCORE (STEN)

. wim- AVOrage -

Q

Qs

Qs

Q.

I

RESERVED, DETACHED CRITICAL,
cooL
(Sizothymia}

6

LESS INTELLIGENT, CONCRETE-
THINKING
(l.ower scholastic mental copacity)

/2

AFFECTED BY FEELINGS, EMOTIONAL.-
LY LESS STABLE, EASILY UPSET
(Lower ego strength)

|+

HUMBLE, MILD, ACCOMMCDATING,
CONFORMING

(Subriissiveness)

25

5
6
L
9

0

e

SOBER, PRUDENT, SERIOUS, TACITURN
(Pesurgency)

EXPEDIENT, EVADES RULES, FEELS
FEW OBLIGATIONS
(Weaker superego strength)

135,
20

SHY, RESTRAENED DIFFIDENT, TIMID
(Threcﬂc)

10

TOUGH-MINDED, SELF-RELIANT,
REALISTIC, NO-NONSENSE
{Harria)

10

TRUSTING, ADAPTABLE, FREE OF
JEALLOUSY, EASY TO GET ON WITH
{Alaxia)

13

PRACTICAL, CAREFUL; CONVENTION-
AL, REGULATED BY EXTERNAL
REALITIES, PROPER (Praxemig)

12

FORTHRIGHT, NATURAL, ARTL ESS,
SENTIMENTAL
" {Artlessness)

It

PLACID, SELF-ASSURED, CONFIDENT,
SERENE
{Untroubled adequeocy)

10

CONSERVATIVT, RESPLCTING ESTAB-
LISHED IDEAS, TOLERANT QF TRADI-
TIONAL DIFFICULTIES {Censervatism)

9

GROUP DEPENDENT, A 'JOINER" AND
SOUND FOLLOWER
(Group adherence)

9

5
4
A
+
6
‘Z}-
Q
7
5
A

UNDISCIPLINED SELF-CONFLICT, FOL-
LOWS OWN URGES, CARELESS OF
PROTOCOL _ {Low integratlon}

25

10

RELAXED, TRANQUIL, TORPID,
UNFRUSTRATED
(Low ergic tension)

;H

HIGH SCORE
DESCRIPTION

OUTGOING, WARMHEARTED, EASY-
GOING, PARTICIPATING
(Affecto‘rhym:a formerly cyelothymia)

MORE INTELLIGENT, ABSTRACT-
THINKING, BRIGHT
(Higher scholastic mental copacity}

EMOTIONALLY STABLE, FACES
REALITY, CALM, MATURE
(Higher ego strength)

ASSERTIVE, INDEPENDENT,
AGGRESSIVE, STUBBORN
{Dominance)

HAPPY-GO-LUCKY, IMPULSIVELY
LIVELY, GAY, ENTHUSIASTIC
{Surgency)

CONSCIENTIOUS, PERSEVERING,
STAID, RULE-BOUND
{Stronger superego strength)

VENTURESOME, SCCIALLY BOLD,
UNINHIBITED, SPONTANEQUS
{Parmia)

TENDER-MINDED, DEPENDENT,
OVER- PROTECTED SENSITIVE
{Premsia)

SUSPICIOUS, SELF-OPINIONATED,
HARD TO FOOL
(Protension)

IMAGINATIVE, WRAPPED UP IN INNER
URGENCIES, CARELESS OF PRACTICAL
{Autia) MATTERS, BOHEMIAN

SHREWD, CALCULATING, WORLDLY,
PENETRATING
{Shrewdness)

APPREHENSIVE, WORRYING, DEPRES-
SIVE, TROUBLED
{Guilt proneness)

EXPERIMENTIMSG, CRITICAL, LIBERAL,
ANALYTICAL, FREE-THINKING
{Radicolism)

SELF-SUFFICIENT, PREFERS OWN
DECISICNS, RESOURCEFUL
(Self-sufficiency)

CONTROLLED, SOCIALLY-FPRECISE,
FOLLOWING SELF-IMAGE
(High seif-concept contral)

TENSE, FRUSTRATED, DREVEN
OVERWROUGHT

[High ergic tension)

Comments

16 PF, Forms A and B, Copyright © 1956, 1957, 1961, 1962,
Institute for Personality ond Ability Testing, 1602-04 Coronado
Drive, Champecign, !Hinois, U.5.A. All property rights reserved.

Printed in U.S.A.

A sten of

t

2

3 4 5 6 7 8

10

by abouf 2.3% 44% 9.2% 150% 19.1% 19.1% 15.0% 92% 4.4% 23% of adults

Is obtained
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SUBJECT 2

Name:

16

P.F. TEST PROFILE

S rm e e el i s Dl e o

Comments

FACTOR

Raw Score

Form | Form | Total

A B

Stan-

LOW SCORE
DESCRIPTION

&
Q
Q

Q

8

RESERVED, DETACHED, CRITICAL,
COOL
(Sizothymia)

8

LESS INTELLIGENT, CONCRETE-
THINKING
(Lower scholasﬂc mental capacity)

13

AFFECTED 8Y FEELINGS, EMOTIONAL -
LY LESS STABLE, EASILY UPSET
(Lower ego strength)

|y

HUMBLE MILD, ACCOMMOCDATING,
CONFORMING
{Submissiveness)

'3

SOBER, PRUDENT, SERIOUS, TACITURN

{Desurgency)

19

EXPEDIENT, EVADES RULES, FEELS
FEW OBLIGATIONS
(Weuker superego strength)

I3

SHY, RESTRAINED DIFFIDENT, TIMID
(Threctio)

12

TOUGH-MINDED, SELF-RELIANT,
REALLISTIC, NO-NONSENSE
(Harria)

6

TRUSTING, ADAPTABLE, FREE OF
JEALOUSY EASY TOQ GET ON WITH
{Alaxia)

I

PRACTICAL, CAREFUL, CONVENTION-
AL, REGULATED BY EXTERNAL
REALITIES, PROPER (Praxeria)

10

FORTHRIGHT NATURAL, ARTLESS,
- SENTIMENTAL
(Artlessness)

12

PLACID, SELF-ASSURED, CONFIDENT,
SERENE
{Untroubled adequacy)

b

CONSERVATIVE, RESPECTING ESTAB-
LISHED IDEAS, TOLERANT OF TRADI-
TIONAL DIFFICULTIES (Conservatism)

/3

GROUP-DEPENDENT, A ""JOINER® AND
SOUND FOLLOWER
{Group adherence}

/3

o~4.1>-so~v\0_\'v\0\o\_\00\o~rm_u

UNDBISCIPLINED SELF.CONFLICT,
LOWS OWN URGES, CARELESS OF
PROTOCOL (Low integration)

18

8

RELAXED, TRANQUIL, TORPID,
UNFRUSTRATED
{Low ergic tension)

FOL-{

S'_I_'ANDARD TEN SCORE (STEN)
-)-Average<-

10

HIGH SCORE
DESCRIPTION

QUTGOING, WARMHEARTED, EASY-
GOING, PARTICIPATING
{AHectothymig, formerly cyclothymia}

MORE INTELLIGENT, ABSTRACT-
THINKING, BRIGHT
(Higher scholastic mental capacity)

EMOTIONALLY STABLE, FACES
REALITY, CALM, MATURE
{Higher ego strength}

ASSERTIVE, INDEPENDENT,
AGGRESSIVE, STUBBORN
{Cominance)

HAPPY-GO-LUCKY, IMPULSIVELY
LIVELY, GAY, ENTHUSIASTIC
{Surgency)

| CONSCIENTIOUS, PERSEVERING,

STAID, RULE-BOUND
{Stronger superege strength}

VENTURESOME, SCCIALLY BOLD,
UNINHIBITED, SPOCNTANEOUS
(Parmio}

TENDER-MINDED, DEPENDENT,
OVER-PROTECTED, SENSITIVE
(Premsia)

SUSPICIOUS, SELF-OPINIONATED,
HARD TO FOOL . .
(Protension)

IMAGINATIYE, WRAPPED UP [N INNER
URGENCIES, CARELESS OF PRACTICAL
(Autia) MATTERS, BOHEMIAN

SHREWD, CALCULATING, WORLDL.Y,
PENETRATING
{Shrewdness)

APPREHENSIVE, WCRRYING, DEPRES-
SIVE, TROUBLED
{Guilt proneness)

EXPERIMENTING, CRITICAL, LIBERAL,
ANALYTICAL, FREE-THINKING
{Radicalism)

SELF-SUFFICIENT, PREFERS OWN
DECISIONS, RESOURCEFUL
{Self-sufficiency)

CONTROLLED, SOCIALLY- PRECISE .
FOLLOWING SEL.F-IMAGE .
(High self-concept control)

TENSE, FRUSTRATED, DRIVEN,

OVERWROUGHT -
{High ergic tension}

16 PF, Forms A and B, Copyright ® 1956, 1957, 1961,
Insflruie for Personulny and Ability Tesllng, 1602 04 Coronodo
Drive, Champoign, Hlinais, U.S.A, All property rights reserved.

1962, A sten of

2

by about 23% 4.4%

9.2% 15.0% 19.1% 19.1% 15.0%

3 & 5 [ 7 8 9
9.2% 4.4%

10

is obtained
2.3% of advults




16 P.F. TEST PROFILE

SUBJECT 3

Comments:

Stan-
Score

LOW SCORE
- DESCRIPTION

STANDARD TEN SCORE (STEN)
< Avorage =

Q

Q:

Qs

Q

RESERVED, DETACHED CRITICAL,
COOL
(Sizothymia}

LESS INTELLIGENT, CONCRETE.
THINKING
{Lower schclastic mental copacity)

AFFECTED BY FEELINGS, EMOTIONAL-
LY LESS STABLE, EASILY UPSET
(Lower ego strength)

HUMBLE, MiLD, ACCOMMODATING,
- CONFORMING
(Submissiveness)

SOBER, PRUDENT SERIOUS, TACITURN
(Desurgency)

EXPEDIENT, EVADES RULES, FEELS
- FEW OBLIGATIONS
{Weaker superego strength)

SHY, RESTRAINED, DIFFIDENT, TIMID
{Threctia)

TOUGH-MINDED, SELF-RELIANT,
REALISTIC MNO.NONMSENSE
{Harric)

/0

SUB KON N LN L N

TRUSTING, ADAPTABLE, FREE OF
CJEALQUSY, EASY TO GET ON WITH
(Alaxia)

12

PRACTICAL, CAREFUL, CONVEMNTION-
AL, REGULATED BY EXTERNAL
REALITIES, PROPER (Proxemic)

'4'-.'}

12

FORTH RIGHT, NATURAL, ARTLESS,
SENTIMENTAL
_(Arrlessness)

1

7

PLACID, SELF-ASSURED, CONFIDENT,
SERENE
{Untreubled adegquacy}

CONSERVATIVE, RESPECTING ESTAB-
LISHED IDEAS, TOLERANT OF TRADI-
. TIONAL DIFFICULTIES (Conservatism)

"

GROUP-DEPENDENT, A "JOINER"” AND
SOUND FOLLOWER
{Group adherence)

N

st fos o [ [4f o

UNDISCIPLINED SELF-CONFLICT, FOL-
LOWS OWN URGES, CARELESS OF
PROTOCOL (Low integration)

16

2

- RELAXED, TRANQUIL, TORPID,
UNFRUSTRATED
{Low ergic tension)

'HIGH SCORE
DESCRIPTION .

OUTGOING, WARMHEARTED, EASY-
GOING, PARTICIPATING
(Affectothymia, formerly cyclothymia)

MORE INTELLIGENT, ABSTRACT-
THINKING, BRIGHT
(Higher scholastic menta! capacity)

EMOTIONALLY STABLE, FACES
REALITY, CALM, MATURE
(Higher ego strength)

ASSERTIVE, INDEPENDENT,
AGGRESSIVE STUBBORN

(Dominance)

HAPPY.GO-LUCKY, IMPULSIVELY -
LIVELY, GAY, ENTHUSIASTIC
{Surgency)

CONSCIENTIOUS, F’ERSEVERING
STAID, RULE- BOUND
{Sfronger superego strength}

YENTURESOME, SOCIALLY BOLD,
UNINHIBITED, SPONTANEOUS
{(Pomia)

TENDER-MINDED, CEPENDENT,
OVER-PROTECTED, SENSITIVE
{Premsia)

SUSPICIOUS, SELF OPINIONATED
HARD TQ FOOL
{Protension) .

IMAGINATIVE, WRAPPED UP IN INNER
URGENCIES, CARELESS OF PRACTICAL
{Autio} MATTERS, BOHEMIAN

SHREWD, CALCULATING, WORLDLY,
PENETRATING
{Shrewdness)

APPREHENSIVE, WORRYING, DEPRES-
SIVE, TROUBLED
{Guilt proneness)

EXPERIMENTING, CRITICAL, LIBERAL,
ANALYTICAL, FREE- THINKING
{Radicalism) :

SELF-SUFFICIENT, PREFERS OWN
DECISIONS, RESOURCEFUL
(Self-suffncnency)

CONTROLLED, SOCIALLY-PRECISE,’
FOLLOWING SELF-IMAGE
(High self-concept control)

TENSE, FRUSTRATED, DRIVEN,
OVERWROUGHT .
(High ergi¢c tension)

Name:

16 PF, Ferms A and B, Copyright © 1956, 1957, 1961, 1962, A sten of
lnsmum for Parsonolny ond Ability Tosflng, 1603.04 Coronado

Drive. Champaign, Illinois, U.5.A. All property rights reserved.

by about 2.3%

3 4 5 6 b4
9.2% 15.0% 19.0% 19.1% 15.0%

9.2%

10 is obtained
2.3%, of adulrs




SUBJECT 4

Name:

Comments

STANDARD TEN SCOHE (STEN)

o= AVOrRQS e,

5 6 10

.. HIGH SCORE
DESORIPTION

N

B4 16 P.F. TEST PROFILE
o« Raw Score Stan- [} '
2 | dard | LOW SCORE ]
€ | Form | Form | Total | Scorc | - DESUHIFTION - B
=] A | B S 1
™ RESERYVED, DETACHED, CRITICAL, {
A (O ‘ CooL .
) 2 ~ {Sizothymia)
| LESS INTELLIGENT, CONCRETE- | , . . .
B b i THINKING
6 Lo ‘{Lower scholastic mental copacity)
AFFECTED BY FEELINGS, EMOTIONAL-| | . R .
C 6 , LY LESS STABLE, EASILY UPSET
16 L (Lower ego strength)
HUMBLE, MILD, ACCOMMODATING, | . . . .
E 9 CONFORMING
(Submlssweness)
F ' SOBER PRUDENT, SERIOUS, TACITURN] * J .
5 Q (Desurgency)
’ EXPEDIENT, EVADES RULES, FEELS] . . . .
G '2 FEW OBLIGATIONS
/ (Wecker superego strength)
H . SHY, RESTRAINED DIFFIDENT, TIMID| * . .
5 3 I'Threcth)
TOUGH-MINDED, SELF-RELIANT, | , . . .
1 12 b REALISTIC, NO-NONSENSE
(Harria)
TRUSTING, ADAPTABLE, FREE OF { . j
L [_" 3 JEALOUSY, EASY TO GET ON WITH
(Alaxio)
. PRACTICAL, CAREFUL, CONVENTION-] . . .
M ]3 6 AL, REGULATED BY EXTERNAL
b REALITIES, PROPER (Praxernia)
FORTHRIGHT, NATURAL, ARTLESS, | . . .
N ] 6 1O - SENTIMENTAL
(Artlessness)
PLACID, SELF-ASSURED, CONFIDENT, | . . . .
0 3 '_1’ SERENE
, {(Untroubled adequacy)
CONSERYATIVE, RCSPECTING £5TAR- | . . .
Q 10 ‘;} LISHED IDEAS, TOLERANT OF TRADI.
TIONAL DIFFICULTIES (Conservatism)
GROUP-DEPENDENT, A “JOINER” AND| . . . .
Q, ‘g 10 SOUND FOLLOWER
{Group adherence}
UNDISCIPLINED SELF-CONFLICT, FOL-| . . . .
Q: i 5 LLOWS OWN URGES, CARELESS OF
_ PROTOQCOL {Low infegrotion)
: . s | Y 7 "RELAXED, TRANQUIL, TORFPID,{ . . . .
Q|16 ':7_ UNFRUSTRATED

{Low ergic tension)

OUTGOING, WARMHEARTED, EASY-
GOING, PARTICIPATING
{Affectothymiq, formerly cyclothymia)

MORE INTELLIGENT, ABSTRACT-
THINKING, BRIGHT .

{Higher scholastic mental capacity)

EMOTIONALLY STABLE, FACES
REALITY, CALM, MATURE
{Higher ego strength)

ASSERTIVE, INDEPENDENT,
AGGRESSIVE, STUBBORN
(Dominance)

HAPPY-GO-LUCKY, IMPULSIVELY
LIVELY, GAY, ENTHUSIASTIC
(Surgency)

CONSCIENTIOUS, PERSEVERING,
STAID, RULE-BOUND -
(Stronger superege strength)

YENTURESOME, SOCIALLY BOLD,
UNINHIBITED, SPONTANEQUS |
(Parmia}

TENDER-MINDED, DEPENDENT,
OVER- PRDTECTED SENSITIVE
(Premsic)

SUSPICIOUS, SELF-CPINIONATED,
HARD TO FOOL
{Protension)

IMAGINATIVE, WRAPPED UP IN INNER

(Autia) MATTERS, BOHEMIAN

SHREWD, CALCULATING, WORLDLY,
PENETRATING
{Shrewdness}

APPREHENSIVE, WORRYING, DEPRES-
SIVE, TROUBL.ED
{Guilt proneness})

EXPERIMENTING, CRITICAL, LIBERAL,
ANALYTICAL, FREE-THINKING
{Rodicalism)

SELF.SUFFICIENT, PREFERS OWN
DECISIONS, RESOURCEFUL
(Self-sufficiency)

CONTROLLED, SOCIALLY-PRECISE,
FOLLOWING SELF-IMAGE
(High self-concept control)

TENSE, FRUSTRATED, DRIVEN,
OVERWROUGHT

(High ergic tension)

16 PF, Forms A and B, Coepyright ® 1956, 1957, 1961, 1962,
Institute for Personality ond Ability Testing, 1602.04 Coronade
Drive, Chompaign, Hlinois, U.5.A, All property rights reserved,

Printed in U.S.A.
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Miss O. HARTNETT, BA, MSc

Studies of a
Repetitive Task
Simulating Industrial
Press Operation

Miss Qonagh Hartnett was educated at various
schools, in Eng'and, Ireland and the United States. She
took her first degree at Trinity College, Dublin and
did the research for this Paper while working for an
MSc in the Department of Ergonomics and
Cybernetics at Loughborough University of
Technology. She is at present working in this
Department doing further research under the
supervision of Dr. Elwyn Edwards. Her work is
supported financially by the Medical Research
Council. During the seven years, 1957 - 1964, Miss
Hartnett pained considerable experience of industry
when she was one of Her Majesty's Inspectors of
Factories.

URING 1964 there were 268,648 reported

accidents in premises subject to the Factories Act.
Of these, 37,216 were caused by machinery in
motion under power and 3,466 by non-powered
machinery. The Ministry of Labour has considered
it worthwhile issuing two hooklets dealing specifically
with safety on one type of machine, the press. One
of these booklets is concerned with safety devices for
hand and feot operated presses and the second with
safety in the use of mechanical power presses. This
indicates that it must be the experience of the
Ministry’s Safety, Health and Welfare Department -
that presses have considerable potential as accident
producers. ‘ :

Iixperience obtained while a member of H
TFactory Inspectorate inclines the author to the opinion
that accidents happen on hand-fed, foot-operated
presses, whether of the power or non-power variety,
when the repetitive rhythm of the work cycle is
nterrupted at one point but not totally suspended.
For instance, one of the operative’s hands may be
physically delayed under the tool of a press because
a particular work piece is proving awkward to position
but there is no such delay imposed on movements by
the other hand or on the operative’s foot movements
and because he i3 so accustomed to the rhythm of the
work cycle he is unable to break that cycle quickly
enough and he brings the tool of the press down on
his own hand, .

In this experiment an attempt was made to simu-
late some of the conditions of this type of industrial
accident. During a run of repetitive work on such
presses subjects were presented unexpectedly with a
task (switching off stimulus lights) which involved an
interruption of the rhythm and cycle of their repeti-
tive work and which entailed response by both hand
and foot. The project was concerned to try to
distinguish between a number of possibilities :

(1} whether subjects with fast reaction times would
be more capable than subjects with slower
times of interrupting work cycles when external
stimuli occurred;

{ii) whether or not subjects would find it more
difficult to halt in the middle of a cycle as their
performance of a simple repetitive operation
became faster more skilled and automatic;

(iii) whether or not the subjects’ capacity to inter-
rupt their work cycles correlated positively or
negatively with the length of time worked
without a rest break.

the subjects

Four married women were employed as subjects to
operate the presses. None had any industrial
experience. Three were normally employed as
cleaners in the University and the fourth worked
usually at a tea bar, again in the University.

The subjects were well motivated. Not only were
they paid slightly more than they would have becn
paid at their usual employment but also they were
employed during the summer vacation at a time when
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Fig. 1. The experimental press
equipment

normally they would have been receiving no pay at
all as their usual services are not required in the
University during vacations.

All of the subjects said that they liked the work,
that it was easler than their usual work. They all
inquired about further employment and two put on
weight !

The Wechsler® Adult Intelhgence Scale was given
to each subject, the results being as follows :

Subject 1: Married, aged 55 years, IQ 119.
Usual work — tea-bar assistant.
Right handed.

Subject 2: Married, aged 38 years, IQ 79,
Usual work — cleaner. Right handed.

Subject 3: Married, aged 52 years, IQ 73,
Usual work — cleaner. Right handed.

Subject 4: Married, aged 56 years, IQ 80,

Usual work —- cleaner, Right handed.

the equipment

four foot-operated, hand-fed presses

These were mounted each on an equal segment of
a 4 ft. X 4 ft. table, as shown in Fig. 1

Tool and die: Circular %in.
hardened mild steel.

Tool stroke : 13 in,

Back stop and guide : Mounted behind and to the
left or take off side of the die. Adjustable from
$1in. to 1} in, from the centre of the die.

Foot pedal : 11 in. X 3} in,

diameter case

The Production Engineer

Guards : Each tool and each die was surrounded
by a fixed perspex guard with }in. clearance
between its base and the table. Thus it could
also be used as a stripper plate.

" All the electric wiring was of low voltage.

work piece
White cardboard squares, 3in. X 3 in. X & in.

stimulus lights

These were § in, diameter, red and green, mounted
beside and 2 in, to the rear of the die. They were
wired via two switches in series, the first was
conirolled by the Experimenter, the second
operated when the workpiece came in contact
with the back stop. Thus the stimulus lights
appeared at the instant in any cycle (selected
by the Experimenter) at the point when
operation of the foot-pedal was due,

stop clocks

Two Venner electronic millisecond stop clocks
automatically timed the intervals between the illumi-
nation of the two lights and their being extinguished
by the depression of micro switches placed adjacent
to the tool and foot pedal respectively.

mechanism for counting the number of strokes

A fourth micro switch was mounted on the punch
arm support so that it was depressed at each descent
of the tool. Each time the switch was depressed an
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English Numbering Machines counter registered a
count of one. The numbering machine was connected
with a Labgear timing unit. The number of counts
was stored and a running total was printed out every
20 seconds separately for each machine,

‘the chairs

Four Tan-Sad True Posture chairs were used, The
seats and back rests were adjustable. The seats were
not padded and subject No.3 brought a cushion.

the experimental procedure

Each of the four subjects operated a hand-fed,
foot-operated press, They punched holes in squares
of cardboard. Two lights were positioned beside the
tool of each press, At times unexpected by the subject
these lights were switched on. One switch controlled
both lights so that they were turned on simultaneously.
The subjects had to respond by turning the lights off.
Two switches were used for this purpose, one operated
by the hand and the other by the foot. In each case
the preferred hand was used both to feed the work
and operate the hand switch and the preferred foot
to press the pedal and operate the foot switch.” .

. Thus, during a run of repetitive work on a press,
subjects were presented unexpectedly with a task
which involved an interruption in the rhythm and
cycle of their repetitive work and which entailed
response by the use of both hand and foot.

The experiment continued from Qam. to

12.30 p.m., five days a week for four weeks.

the subjects’ tasks

1. Using the presses to punch holes in pieces of
cardboard. This involved the subject in picking
up a workpiece from her right, feeding it under
the tool until it was aligned with both back
stop and guide, bringing down the tool to
punch the hole by depressing the foot pedal,

releasing the tool by taking the pressure off the -

pedal, removing the workpiece from under the
tool and placing it on the left.

2. Turning out stimulus lights, The subject
depressed two micro switches to turn these
lights out,

the independent variables
1. Periods in the Day

Each daily session was divided into seven half-hour
periods (though only in weeks 1 and 3 were these
periods physically separate — see 2 below). Period
1 was from 9a.m. to 9.30 a.m. and so on to Period 7
which was from 12 noon until 12.30 p.m.

2. Rest Breaks

{a) During Weeks | and 3 a five minute break was
allowed half-hourly and a 15 minute break for
coffee at 10.30 a.m, (* with breaks™).

(b) During Weeks 2 and 4 only the break for
coffee was allowed at 10.30am. The five
minute half-hourly breaks were discontinued
(" without breaks ™),
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3. Stimuli from Lights

The lights were turned on and each subject required
to respond to these stimuli by turning the lights off
once only in each period. The stimuli were given
at one of the following times : five, ten, 15, 20 or 25
minutes after the beginning of a period (called Stimuli
1, 2, 3, 4 or 5 respectively).

Each subject had, as nearly as possible, an equal
number of the same type of stimuli.

the dependent variables
1. Production

Records were made of the number of strokes made
or holes punched every 20 seconds by each subject.

2. Reaction Time

Mcasurements were made of the length of time it
took each subject to respond to the stimuli lights.
Hand and foot reaction times were recorded
separately. :

instructions to and remarks of subjects

During the first half hour of the first day no
recording was done, The time was used to instruct
the subjects and to allow them to practice. They
were shown the apparatus and were told: “This is
a machine for punching holes in cards. In a few

" minutes you will be shown how it works, Your job is

to punch holes in as many cards as you possibly can.
During this week you will have a five minute rest
break every half hour and a 15 minute break for
coffee at 10.30 am. You may talk if you want to or
not if you don’t want to. You may smoke if you wish
and listen to the radio”,

The subjects were then shown how the presses
worked. They were also shown how the stimulus lights
worked and were told: “ These lights will come on
now and again. When they do come on, turn them
off immediately and when you have turned them off
continue with the punching”. '

The subjects were shown the switches for turning
off the lights, and were allowed to practice at this
to ensure that they understood,

During the remainder of the half hour the subjects
practiced punching holes in the cards, They were then
told to start and once more were told : *“ Punch holes
in as many cards as you can”,

At the beginning of the second week the subjects
were told that there would be one break only, lasting
15 minutes, at 10.30 a.m. The third week they were
told that a return was to be made to the half hourly
breaks and during the fourth that the one 15 minute
break only would be allowed. All of the subjects
spoke out strongly in favour of the single break. They
said that a break every half hour disturbed their
work just when they “had got nicely into it”,

At the beginning of the second week the subjects
were further instructed about the switching off of the
stimuius lights. They were told “ be sure to switch off
the lights as soon as they come on even if it means
stopping in the middle of punching a hole . All the
subjects replied that this was exactly what they did.
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TABLE |
Hand Reaction Times (secs.) for different Subjects

TABLE |l
Foot Reaction Times (secs.) for different Subjects

Subjects N X $.D. Subjects N X s.D.
1 135 1-13970 42044 | 133 ‘91293 49799
2 135 116725 23368 2 133 1-32218 +56538
3 135 1-53096 49302 3 133 2-04511 77014
4 134 [-22888 -25122 4 134 1-96634 +32080

Another demonstration was then given to them and
particular emphasis was placed on the fact that the
foot should depress the switch for the lights before
the foot pedal of the press. The subjects once more
were told to “start” and to punch holes in as many
cards as they could

At the end of each session each subject was told
how many strokes she had made that day. The
subjects all tried hard to improve on the previous
day’s total,

the results and discussion

Means and standard deviations of both production
data and reaction times were computed on an IBM
1620.

reaction times

1. Subjects’ reaction to Stimuli
versus Work Cycle Rhythm

There was no correlation between the speed of
reaction times to the stimulus and the subjects’ ability
to interrupt their work cycle.

The subjects’ increased skill and speed at the
repetitive operation had no effect on their ability to
respond to the stimuli in preference to the cycle
rhythm.

Rest breaks produced no improvement in the
subjects’ capacities to respond first to the external
stimuli. On 385 occasions out of 395 the rhythm of
the work cycle was not broken until the foot move-
ment had been completed even though the subjects
were trying to give precedence to the stimuli external
to and in conflict with the work cycle.

On every occasion Subjects 3 and 4 completed the
work cycle movement before responding to the
external stimuli. Subject 1 responded first to the work
cycle movement on 99 occasions out of 100 and
Subject 2, 89 times out of 98. This was in spite of
-special efforts and reminders to respond to the
external stimuli first. Undoubtedly in this preliminary
experiment accident
successfully in practically every instance. The conclu-
sion must be drawn that when such conditions arise
during similar repetitive work in industry an accident
will almost inevitably result.

It has already been suggested in the introduction
to this Paper that such conditions do arise. Work at
presses was mentioned, work at wire switching
machines and platen p[‘lntll’]g machines might also
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conditions were simulated.

be suggested as indeed might repetitive work at any
hand-fed machine where a similar trap is involved,

2. The means and standard deviations of
Hand and Foot Reaction Times

Both hand and foot mean reaction times were
between one and two seconds (Tables I and II).
Subject 1, the most intelligent and Subject 2 the
youngest had significantly the fastest hand and foot
reaction times. There was no significant difference
between the mean hand reaction times of these two
subjects but Subject 1’s foot responses were highly
significant, the faster of the two. Haider and Popper
(1965) did experiments to find out the reaction times
of persons doing repetitive work in industry to
unprepared for and infrequently given light signals.
They found reaction times to be on average between
one and two seconds, However, the two sets of results
are not directly comparable because the responses in
Haider and Popper’s experiment involved the foot
only whereas the repetitive work in which these
subjects were engaged involved the hands only so
that a break in the work cycle was not necessarily
involved,

3. Learning

Both hand and foot reaction times meroved highly
significantly each week (Fig.2, Tables III and IV).
Week 1 was significantly more "variable than Week 2
in the case of hand reaction times; otherwise there
was no significant decrease in variability in either
hand or foot reaction times. Observations suggest that
the learning effect may have been due to shortened
movement time rather than to improved response
initiation time. The subjects located the switches
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Fig. 2. All subjects — Mean reaction times for each day
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TABLE 111
Hand Reaction Times (secs.) for different Weeks

Weeks N X S.D.
1 130 1-48061 -47087
2 135 1-32081 34422
3 13¢ 1-16287 -32333
4 135 1-11377 -33674

TABLE 1Y

Foot Reaction Times (secs.) for different Weeks

Weeks N X 5.D.
| 127 1-97118 86828
2 131 1-60167 71602
3 137 1-43167 58926
4 138 1-27869 -53898

automatically and without looking as the experiment
progressed whereas at the beginning they usually
looked to see if their hand or foot was touching the
switch.

4. The Seven Periods of the working session

The combined results from the four subjects for
foot reaction times did not differ significantly over
the seven periods. The results from the hand
reaction times were interesting (Fig.3, Table V).
Reaction times in Period 1 at the start of the session
were highly significantly more variable than those in
Periods 2, 3 and 5. Those during Period 4,

TABLE V
Hand Reaction Times (secs.} for different Periods
Periods N X 5.D,
1 68 1:32058 -45907
2 79 1-25202 -31163
3 78 1-23051 +26524
4 76 I-32250 -54509
5 79 1-20493 +30560
6 79 1:28253 -39534
7 80 1-28300 -43848
TABLE VI

Mean Number of Strokes {(per 20 secs.)
for different Subjects

Subjects N X s.D.
| 9856 102914 32442
2 9808 65517 2-2951
3 o88| 5-9648 . 23375
4 9999 7-6796 2-7036
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Fig. 3. All subjects — Means and standard deviations of hand
reaction times for different periods

immediately after the break, were highly significantly
more variable than reaction times during Periods 2,
3,5 and 6 and significantly more variable than those
during Period 7. Period 7, the last of the working
sessions, had the slowest and most variable reaction
times after Periods 1 and 4. Periods 1 and 4 as well
as being the periods during which variability was
greatest also had the slowest mean reaction times
though the only statistically significant result (5%
level) was that Period 1 was slower than Periods 3
and 5. The pattern at the start of the day was similar
to that after the coffee break, reaction times being
slower and more variable to start with and then
showing improvement during the next two periods.
It might have been expected that, at the start of the
day and after a break, the subjects would be less
fatigued and that therefore the reaction times would
be faster and less variable at those times but this was
not so, It is possible that during these periods the
subjects may have been concentrating on trying to
“get into their stride” on production and therefore
found it more difficult to respond to the stimulus out-.
side the work cycle, During the last period, i.e. Period
7, the subjects may have been trying to reach their
concept of a ' satisfactory day’s work ™ (Smith, 1953)
and again may have been concentrating particularly
on production. This may be one of the reasons why
Period 7 had the slowest and most variable reaction
times after Periods 1 and 4.

The results from each subject individually followed
the overall trends. :

5. ““With Breaks " and ** Without Breaks™’
conditions

With one exception the results from the two con-
ditions show the same trends as the four weeks
overall. During the * with breaks ” condition Period
2 had slower reaction times than Period 1. The
difference between the two periods was not significant
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and Period 1 remained more variable than Period 2
as the overall results showed. It would seem that
short breaks of five minutes every half hour had little
or no effect on reaction times but that the longer
breaks of 15 minutes had, as previously discussed.

6. The Day of the Week Effect

The results from comparing the days of the week
were not conclusive enough though the tendency
was for Thursdays and Fridays to have both the
fastest reaction times and the least variability.

7. The Five Stimuli

The results from the reaction times to the different
stimuli (e.g. 5, 10, 15, 20 and 25 minutes after a five
minute break) run counter to what might have been
expected. Hand reaction times were significantly
slower 15 minutes after the break than they were 20
-or 25 minutes afterwards.

8. Hand and Foot Reaction Times Compared

The hand reaction times of Subjects 2, 3 and 4 were
faster than their foot reaction times but Subject 1
had a slower hand reaction time, Perhaps the most
notable difference between the two sets of times was
the lack of effect which the variables had on the foot
reaction times, Apart from the learning effect foot
reaction times were remarkably steady.

production
1. Cycle Speeds

The cycle speeds of the subjects compare realistic-
ally with the speeds of persons operating some foot
presses in industry. Previous to the experiment the
speeds of five different press operators, in three
different factories were observed and their cycle
times varied from between one and five seconds.
‘Table VI shows the mean number of cycles com-
pleted by each subject every 20 seconds. Subject 1
the most intelligent, was the fastest followed by
‘Subjects 4, 2 and 3.

2. Learning

Fig. 4 shows the results from all subjects combined
over the four weeks, Each week there was a highly

TABLE VII
Mean Number of Strokes (per 20 secs.) -
for different Periods Weeks 2 and 4 (without breaks)
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Fig. 4. All subjects — Mean number of strokes per 20 seconds,
for each day

significant increase in production. The results from
three of the subjects individually follow the same
trend but in the case of Subject 1, Week 4 showed
less production than Week 3. It is perhaps remarkable
that learning should continue for so long when so
simple an operation was involved. \

The combined results give the impression that as
production increased variability decreased, but the
mdividual results from each subject do not support
this idea so well. In the case of Subjects 1, 2 and 3
variability did decrease as production increased but
for the first three weeks and not for the fourth.
Subject 4's variability decreased for the first two
weeks only.

3. The Seven Periods (Tables VIl and ViIll)

Wyalt and Frazer (1925) concluded that the intro-
duction of a ten minute rest pause caused an increase
in the nett rate of working and that this increase
occurred in periods both preceding and following
the rest. Murrell and Forsaith (1963} showed that the
introduction of two pauses into a working period
would reduce ,variability. In this experiment in.the
*“ without breaks ” condition (e.g. with one 15 minute
break - only) “there- were ~no significant differences
between the means of any of the periods. There was
a- steady though not significant drop in production
through Periods 1 and 3 before the break. The drop
continued in Period 4 immediately after the break
and then there was another steady though insignificant
rise in production through Periods 5, 6, and 7 to the
end of the working session. In the “with breaks™

TABLE VIl
Mean Number of Strokes (per 20 secs.)
for different Periods Weeks | and 3 (with breaks)

Periods N X s.D. Periods N ’ X s.D.
| 2478 80593 3:0320 | 2229 73214 29093
2 3374 7-9853 30934 2 2967 70257 2-989|
3 3420 7-9788 31 343 3 2974 69517 3:1393
4 1750 7-9457 3-0430 4 1671 7-2058 304786
5 3479 7-9812 31519 5 2824 72340 31191
6 3407 7-9960 32860 ) 2905 7-2836 31126
7 3321 8-0027 3:2089 7 2502 7:3966 31824

‘The Production Engineer
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condition (e.g. five minutes break every half hour and
the usual break of 15 minutes) again there was a
drop in production Periods 1 through 3 but under this
condition the mean of Period ! was highly signi-
ficantly greater than that of Periods 2 and 3. The
mean production during Period 3 before the 15
minute break was highly significantly less than that
in Period 4 immediately after the same break. As in
the * without breaks” condition there was an increase
in production through Periods 4, 5, 6 and 7, but
production in Period 7 was significantly greater than
that in Periods 4 and 5. The same trends can be seen
in each condition, e.g. a low in the middle of session
— but in the “without breaks” condition when it
might have been expected that the solitary tea break
would show the more significant beneficial effect, it
did not do so. .

Both conditions show the same highly significant
increase in variability Periods 1 through 3. Both show
a highly significant decrease in variability in Period 4
immediately after the tea break and a highly signifi-
cant increase in variability in Period 5 over Period 4.
. Then the two conditions diverge. In the * without
breaks ” condition there are highly significant differ-
ences in variability between Periods 5, 6 and 7.
Period 5 is highly significantly less variable than
Period 6 which is highly significantly more variable
than Period 7. In the “ with breaks’ condition there
are no significant differences in variability between
these periods. The conclusion must be drawn from
this experiment that as far as variability is concerned
no differences showed themselves between the “ with ™
and “without breaks” conditions until the subjects
had been working for two hours but that after that
lapse of time the more frequent breaks were linked
with a steadier working rhythm over a longer time.

Under both conditions the means of Pericds 4, 5
and 6 were less than the mean of Period 7. Smith
(1953) concluded that the end of the day had a
noticeable effect on production and that the effect
depended on the concept of a day’s work held by the
worker. Period 7 was the last of the working sessions
and it is possible that the subjects put on a spurt as

there was some rivalry amongst them and they wished
to improve on their previous day’s performance.

It is worth remarking that the subjects did not like
a five minute break every half hour. They complained
that they were interrupted in their work just as they
were getting into their stride,

4. The Days of the Week

Yriday was the day with the greatest production in
each week and the day with least variability in
Weeks 2, 3 and 4.

During Weeks 1, 2 and 4 Wednesday was the most
variable day. Mondays, Tuesdays and Wednesdays
alternated as the days with least production therefore
it is fair to say that Friday’s high production is not
likely to be solely due to the learning effect. If it was,
the same effect could have been expected on the
other days of the wesk so that Monday would- have
been the day with least production.

future experimental work

Considerably more information could have been
gained from the experiment had it been carried on
for a longer time and had the work cycles been timed
individually. This is now being done and it is hoped
to gain more detalled information about the subjects”
variability. Further measures will be made of reaction
time and ability to interrupt a repetitive work cycle.
These will differentiate between stimuli given during
response initiation time and stimuli given -during
movement time,
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