





























































































































































































































































































































































































































There was evidence of an individual pattern of behaviour -- a signature -- for
individuals across experiments. This signature is again clearest when individuals from
opposite tails of the n-distribution are considered. A consistent pattern of individual

VARIABILITY across experiments, and in working life, is predicted by the IRAM
(tested in chapter 24)..

Two subjects (ranked 26 & 73 on VARIABILITY in experiment 1) are compared

across experiments in Figure 24 4 (below).
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Figure 24.4: Subject VARIABILITY across two experiment

The VARIABILITY scores for the two subjects (43 & 3) in experiments 1 are given
with their scores in experiments 3 & 2 respectively (for equal periods of time). There
appears to be some consistency of behaviour. Over time an individual's

VARIABILITY scores appear to converge to a particular value.

The evidence of the dynamic record certainly tends to support the IRAM. There is

some evidence of an individual performance signature. This signature may show
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The evidence of the dynamic record certainly tends to support the IRAM. There is
some evidence of an individual performance signature. This signature may show
some consistency over time and between different variants of the SWAT task. The

masking effect of the group mean may explain the lack of conclusive evidence for a

characteristic bored performance curve.
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Chapter 25: Additional results

Some further observations must be noted before they may be sensibly discussed.

These concern both the nature of the data and relationships between items of data

that were not predicted.

The nature of variability

Disengagement, the central theme of the IRAM, was operationalized in the SWAT
procedure as VARIABILITY. This score aggregates all the variability in THINK
times across an experiment. The switches of condition within SWAT were designed
to induce this variability. At the point of switch THINK does become particularly
variable. The differences between the first two responses after a change of condition
and subsequent responses is substantial (t = 40.5, p <.0005). Changes of condition

do indeed deliver 'shocks' (as discussed in chapter 24 and illustrated in figures 24.2

and 24.3).

The terminal value of VARIABILITY correlates strongly (r = .97, p <.0005) in all
experiments with the variability within late conditions. Late condition variability
could have been used as a measure of disengagement. However the terminal value is

a more robust measure since it is calculated off all data points.

Familiarity and consistency
The predicted effects of decreasing THINK and increasing VARIABILITY from

early conditions to late conditions were found and these were significant when the
procedure was administered under identical conditions (research issues 3 & 4 chapter
23). This combination of findings is particular striking given the nature of these two

constructs.
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Since VARIABILITY is the variance of THINK, the arithmetic expectation might be

that as THINK reduces so too should its variance. The smaller the range of THINK

times the lower is the likely variance. Thus instant response would imply zero

variance. However the reverse is the case (see figure 25.1).
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Figure 25.1: VARIABILITY and THINK time relationship
Note: 1 = mean within early conditions

2 = mean within late conditions

Mean performance improves with familiarity but consistency suffers. This result,

predicted by the IRAM, could explain key aspects of bored behaviour and

inconsistences in literature (e.g., expert error, doubts about the bored performance

curve).
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Relationship between variables

The relationships between the experimental measures -- calculated as Pearson

product-moment correlations -- are displayed in table 25.3 (below) .

DILI | REFLEX | THINK VAR | ERRORS
CAP S0** -.08 -.14 -21% -.04
DILI - -.05 .08 .04 -.11
REFLEX - 21 20%* A45%*
THINK - 66%* .10
VAR - 13
*p<.05 ** p< .01 (2-tailed)

Table 25.1: Correlations between experimental measures (Pearson's r)

Note: VARIABILITY (VAR) is the variance of THINK.

The significant relationship between REFLEX and ERRORS (r = .45, p <.01) may
reflect the well known trade-off between speed and accuracy implicit in response
tasks such as SWAT. However there are so few errors overall -- 46% of subjects

made none -- that this might be an incautious assumption.

REFLEX is stable within and consistent between experiments. Its main associate is
age (r =4, p <.001). Possibly the correlation of experimental output with work
performance could be explained by age (as accidents have been). However there

were no age to work performance relationships.
The age-REFLEX relationship may explain the only significant between-group

difference found. The mean REFLEX of mariners is faster than that of clerks (t =

4.45. p £.0001). The clerks were on average eight years older than the mariners.
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DILIGENCE's negative (r = -.40, p < .05) relationship to age was unexpected.
It is surprising that the data-clerks have generally slower REFLEX. It might be

expected that they would have some advantage in a key-hitting task.

REFLEX and fatigue
The inference that the vigilance task is performing its function of capturing and
maintaining attention (for most subjects) is reasonable given the evidence ( Research

issue 1 - chapter 23). However the 'no fatigue' conclusion is clearly not the only

possibility.

Fatigue might have occurred, but been compensated for or screened by an increasing
involvement of anticipatory feed-forward. This criticism has been levelled at other
response time studies from the 1878 studies of Donders onwards. A resolution in this
study is neither possible nor necessary. Overall effective attention is being

maintained.

In principle REFLEX could be disaggregated. The reaction-time component could
be separated from other components (e.g., decision-making). For this reason the
design of SWAT includes an option to use the 'mouse’. The subjects in this option
kept both mouse-buttons depressed and reacted to the puzzles by releasing the left or
right button (instead of the Y or N key). This obliges all subjects to keep their hands
in the same position. Since they do not need to move their hands to the appropriate
key, one source of variability is eliminated. Unfortunately, a new and more
troublesome source of variability is introduced. Pilot subjects found the decision
whether to release the left or the right mouse-button unmanageably difficult. The

difficulties observed might be promising as an independent line of investigation.
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Like the correct/wrong quadrant decision, the choice lef finger/ right finger. is both

extraordinarily simple in principle yet difficult in practice to make consistently well.

The mean performance of subjects on the SWAT task did, as anticipated, improve
over time. The mean THINK time fell from the early conditions to late conditions.
The improvement in THINK may reflect the growing importance of anticipatory
feed-forward. This interpretation is entirely consistent with the IRAM. A chunking
explanation (see chapter 20), by which a summary X is stored rather than 4 + B + C ,

is equally appropriate. However there is no reason to suppose these explanations are

either collectively exhaustive or mutually exclusive.

Interview data

The correlation between CAPACITY and positive statements about work was
significant but negative (r = -.32, p <.01). The belief that those of higher ability
have more problems with boring work appears to be supported. However self-report
here does not tally with managers' assessments of the work records. CAPACITY
correlates positively with the manager's assessment of overall work performance (r =
46, p <.01). This latter relationship could reflect some task relevant ability
measured by CAPACITY that is more important than motivation. It could equally be
that those of higher CAPACITY are better equiped to favourable impress the raters

than others (see discussion of the limitations of appraisal data in chapters 20 and 22).

Correlations do not always allow us to choose between competing explanations for a
relationship. Difficulties are pronounced here with the self-report items. The
correlation between self-reported absence and absence as recorded on the annual
appraisal by managers, though significant, is unimpressive (r = .3, p <.01). The

view of either managers or clerks or both might be inaccurate or biased.
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Alternatively, or additionally, either party may have committed recording errors. In
this study the relationship between a subject's sex as recorded by them on the biodata
form and their sex as noted by the researchers was not perfect (r =.9). These

discrepancies were eliminated by double-checking..

Questionnaire items

The biodata questionnaire produced many significant correlations (appendix 11B).
Those of higher CAPACITY preferred maths and science at school to the arts (q10).
The SWAT procedure is one of applied logic -- albeit at a low level -- so this

relationships appears reasonable.

Those who preferred doing many tasks at once made the most ERRORS (q11). These
ERRORS could be a consequence of the impatience that they also report (q29). The
strongest suggestion emerging from the biodata was of a link between mistakes and

impatience. This is scarcely novel.

There are difficulties in interpretating both the interview and biographical item
correlations. These interpretations are guided by no particular theory, the
correlations are not generally substantial, and the data have the same potential

limitations as performance appraisal ratings.

140



SECTION FIVE - DISCUSSION

Chapter 26: Overview of significant findings

The model of bored-type behaviour tested in these experiments was derived from
both the literature and observation. Earlier work appears to ignore boredom's
dynamic nature. The dynamic concept of mental inertia is at the heart of the [IRAM.
The new model augments the general resource allocation model and the theory
developed remains consistent with extant research linking cognition, emotion and
motivation. The IRAM suggests performance variability as a behavioural indicator
of a mismatch state. The indicator -- operationalized in SWAT as VARIABILITY --

appears to be both sensitive and robust.

Boredom is generally defined as an affect, yet this study has concentrated on the
measurement of behaviour. There is a possible discrepancy here between definition
and measurement. However this is not a substantial criticism since definitions of

boredom have been shown to be so unhelpful.

Variability is proposed as an indicator of resource mismatch. This mismatch is

sufficient to cause bored-type behaviours and is necessary, but not sufficient, to give
rise to the feeling of boredom. That feeling is a form of appraisal vulnerable to

distortion by a number of factors (chapter 10).

Variability is measured in the SWAT procedure and inferred from work behaviours.
Iere both variability and work behaviour are taken as proximal rather than distal
indicators of boredom. A direct logical link is forged between them. However there

are alternative explanations of this link.
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Motivation might well determine both work and test performance but this argument
is no simpler, clearer or more convincing than the boredom account. Motivation is
no better defined than boredom. It is certainly reasonable, though probably
tautological, to suggest that those who go absent from work are the de-motivated. It
is not reasonable to claim that those who do badly on the test are de-motivated. The
results show that REFLEX does not increase over the duration of the test while mean
puzzle-solving speed (THINK) decreases. If subjects become de-motivated. both

should increase. There is no evidence here to support a motivation explanation.

The DILIGENCE measure was introduced as a particular indicator of perseverance
with the task. Precisely defined DILIGENCE is preferred here to the general notion
of motivation. DILIGENCE could be considered as a special measure of motivation
on this particular task (SWAT). DILIGENCE did not predict bored behaviours. The
key indicator of bored behaviours was VARIABILITY.

VARIABILITY should discriminate the characteristically bored from the engaged,
but should not discriminate the motivated from the de-motivated. 1f the term
'motivation' is meanful it must imply some behavioural consistency. The motivated
should be consistently good performers; the de-motivated should be consistently
poor performers. Motivation implies consistency or low variability. Boredom, by

contrast, is associated with inconsistency or high variability.
Mental Agility includes weighted measures other than VARIABILITY. Some of

these measures may have a motivational component just as others (e.g., CAPACITY)

may have a cognitive ability component. Mental Agility is a composite predictor of
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behaviour that explicitly recognises the multiple and interacting causes of work-

related behaviour.

Whether increasing performance variability over time is a true measure of boredom
cannot, in principle, be resolved. Such a resolution requires concurrent validation of
some sort. Either measure of felt-boredom must be accepted as accurate or self-
report of the actual state of boredom trusted. The former approach is not only
theoretically dubious, but currently impossible. No accepted measure exists. The
boredom proneness scale (Farmer & Sundberg 1986) used here is. like other
contenders (e.g., Zuckerman's sensation seeking scale or the Eysenck personality
inventory), a putative trait measure. No scale measures actual boredom. The latter
self-report approach is equally flawed. Self-reported emotion may be effectively
unquantifiable (c.f. James 1908) and between-subject comparisons meaningless. Is
someone 'bored to death' more bored than another who states they are 'bored out of

their mind'?

External evidence for the value of any measure is essential (Kline 1992; 1993). The
external evidence that the IRAM does indeed measure aspects of boredom comes
from the correlations of experimental results with particular performance on, and
absence from work generally regarded as boring. The measures of performance and
absence used here were recorded independently by staff of the agency involved in
appraisals conducted prior to the experimental programme. The measures are both
external and independent of the researcher and his preferred hypotheses. Variability
and disengagement are the key ideas in the IRAM model. Their closest logical
counterparts among the criterion measures of work performance are actual absence
and accuracy of work. Absence, whether accidental or intentional, is clearly a form

of phvsical disengagement. Accuracy clearly requires application or mental
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engagement. These work features show the strongest and most consistent

correlations with VARIABILITY (see table 26.1) though the innate unreliability of

such work performance measures must be born in mind.

Results below are given for all clerical subjects and separately for those who
appeared to maintain their motivation as signalled by making fewer than three

ERRORS and scoring higher on DILIGENCE than can be expected by random

answering.
(n) | Accuracy Absence
All Subjects 89 -35 ** +.26*
Motivated Group 52 -48 ** +.35*
*p<.05 **p<.01

Table 26.1: Correllations of VARIABILITY with key work criteria

It is possible that the pattern of results could be explained by the nature of the work
done. However there is no evidence to support this argument. Data-entry clerks
should be faster and more accurate since key-hitting is a feature of their working life.
But data clerks were no more accurate and were marginally slower than other clerks

(4% slower on average as measured by REFLEX).

Motivation, though plausible, can be discounted as an explanation of performance
results. There are few convincing alternative explanations for the absence-
VARIABILITY link. Depression might prompt absence and variability might link
with depression. However depression was not measured here and it 1s a less

parsimonious explanation than the IRAM.
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The IRAM aligns particularly well with appraisal views of cognition-emotion
(Lazarus 1991; Ortony & Clore 1989) where an emotion summarizes the output of
the appraisal system. The model and results are also consistent with control theory
(Lord & Levy 1994) and the proposal that an emotion is a signal (Mandler 1982) or a
‘call to action' (Frijda 1970). The idioms of information theory can easily be applied
to the SWAT procedure. The shock-effect at the task switches is not exactly
analogous to Kagan and Rosman's (1964) 'distracting noise', but the conclusion is
similar. The decrements in performance seen at these points are not caused by a
shortage of free capacity (the task is too simple), but rather by inaccurate allocation.

Damrad-Frye and Laird's (1989) view that boredom is a metacognitive judgment

about attentional activity is supported.

The results also align with earlier claims of boredom's association with poor job
performance and absence (Caplan et al 1975; Pinneau 1975; Drory 1982; Gardell
1971, Saito et al 1972). Superficially the conclusions are similar to Wyatt et al's
(1937). A characteristic performance curve was found. But that curve was
individual not task related. It is Viteles's (1932) position rather than Wyatt et al's

that 1s vindicated.

The findings also suggest that judgment -- in this case the very simple one of correct
quadrant -- is eroded by the same conditions that generate boredom. This might
explain errors, accidents and some classes of expert error. It also suggests why it has

proved so difficult to measure such erosion. The key is expectation.
In test situations -- interview, psychometric testing, simulation or actual work sample

-- the expectation is that whatever happens there it will be important. The task

commands attention. Nobody, for example, is placed under test in an expensive
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simulator and then left merely to handle routine matters. Something demanding is
expected to happen. An individual's resource allocation will consequently be close to
maximum in such conditions. The test situation is geared to measure the maximum
performance that should result. Boredom-related errors of judgment are almost
impossible to induce in such conditions. It is only in the familiar, unchallenging
conditions that resource allocation falls in line with expectation. The reality of daily

work often creates such conditions, but when a measure is introduced, conditions are

changed.

The difficulty of directly measuring boredom's effects has constrained researchers to
measure hypothetical, boredom associated traits. The scales constructed, however, do
not consistently relate (Ahmed 1990). This current enquiry has proceeded from a
quite different notion of boredom. The existence of traits, or the examination of trait
scales, has not been important here. It is neither possible nor important to reject such
trait scales, but no evidence was collected that suggests they are useful. Similarly
these experiments offer no specific evidence for rejecting models of complex
emotions built up from more basic ones (Plutchik 1980; Johnson-Laird & Oatley

1988). The IRAM, however, may render these accounts superfluous.

The IRAM may subsume most explanations of the boredom-stress relationship
(Buck 1988; Csikzentmihalyi 1975; Deci & Ryan 1985; Locke & Latham 1990;
White 1959). However it is not consistent with contemporary arousal theory
(Mikulas & Vodanovich 1993, p4). Arousal theory proposes people act to maintain
optimal levels of arousal. If arousal gets too high (e.g., fear, hunger, information
overload) then action will be taken to reduce that arousal (e.g., escape, eating). If
arousal is too low (e.g.. boring) then action will be taken to increase arousal (e.g..

seek a less boring situation). This argument is both logical and intuitively
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reasonable. Unfortunately it is probably false. It was clear from the observations that
the explanations people give for their behaviour in boring situations just cannot be
reconciled with the action component of arousal theory. The bored do not
necessarily seek stimulation. They may do the complete opposite. The extremely
bored avoid stimulation. Being bored is the adaptive (or perhaps maladaptive)
behaviour. This conclusion has important theoretical and practical implications that

will be discussed later (e.g., should stimulation be provided for the bored?).

The IRAM of boredom can only accommodate arousal theory if the action
component is dropped. An individual may be challenged or bored within any
stimulation band yet be unable or unwilling to respond. Motivational or personality
attributes may well contribute to such restrictions. The IRAM can explain not only
why the bored do not necessarily act to decrease their boredom, but also their
depleted fantasies (Bergler 1945; Fenichel 1951; Hartocollis 1972; Gill & Brenman
1959). The spotlight analogy (developed in chapter 14) suggests why concentration
should become difficult in deep boredom while unease and dissatisfaction should be

diffuse.

The findings do support the IRAM but to be convincing the model must clearly be
integrated into a general theory of Mind. In particular, the processes of allocation

and the nature of the resource allocated require elaboration.



Chapter 27: Boredom as an aspect of consciousness

Resource allocation can provide a unifying, centripetal principle implicated in all
processes of the mind. The centrifugal principles in psychology are obvious. The
mind is, for convenience, disaggregated into sub-systems. But then the interaction of
parts requires explanation. Lord and Levy (1994), for example, offer a control theory
prototype that integrates the separate notions of motivation and cognition. Elsewhere
Lazarus (1991) examines the relationship between cognition and emotion. And
motivation, cognition and emotion are just three of the putative aspects of the mind.
But there is no universal agreement on what any of these sweeping terms mean (see
chapter 8). Viewing the mind as a collection of semi-autonomous processes may
create more difficulties than it resolves. Boredom may be an amalgam of processes,
but an alternative is to view it as a symptom (following Brenner 1953) or a particular

aspect of consciousness.

Consciousness has enjoyed a "chequered history" (Reber 1985). Sometimes it has
been centre stage; sometimes virtually banned from serious scientific discussion.
But "that consciousness is back on the academic agenda after nearly a century in
exile, there is little doubt" (editor's introduction 1994, Journal of Consciousness
Studies, 1(1), p4). If there is just one consciousness, then the way in which aspects
of that consciousness are labelled (e.g., motivation) may be largely a matter of
convenience. For if motivation, emotion and cognition are indeed separate systems
then the links between them must be intimate. The choice of direction of the main
causal arrows may well depend on where we decide to stop the processes to examine

them (Lazarus et al 1982).
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If individual consciousness is finite then decisions about allocation of that resource
must somehow be made. Negative feedback, as suggested by control theory. may be
important here. Somewhere there must be awareness of whether the current
allocation of resource is appropriate or not. Here it has been argued that emotion is
the sensation registered by negative feedback when resource allocation is
inappropriate. Emotion's function then is to prompt action. In such a control model,
cognition (appraisal or evaluation), emotion (mismatch signal) and action

(adjustment of resource) are indeed aspects of one adaptive system.

Evolutionists, such as Dawkins (1993), have consistently regarded consciousness as
an adaptation to the environment allowing refined responses to develop. Pain can be
seen as one aspect of consciousness. It urges avoidance action. Plants have no pain
receptors and no need of consciousness. Dawkins suggests that each species may
have its own unique pleasant-unpleasant axis that decides the emotions experienced.
Her studies of chickens showed, for example, that even the very hungry chicken is
loath to squeeze through a 9cm. gap. The same chicken readily pushes through the
same gap for an opportunity to scratch around and enjoy a dust bath. The chicken's
hierarchy of interest [she concludes] has 'dirt-scratching' as a higher ranking item
than 'feeding'. In principle there seems no reason why Marler's (1984) dimensions of
emotion -- pleasantness, arousal and attention -- should not equally apply to animals.
Darwin (1871) long ago demolished the thesis that only humans had emotions. The
'evolutionary usefulness' argument for consciousness or emotion is perhaps
incomplete. It is perfectly possible that the emotions are mere by-products of the
unconscious biological activity of the brain (i.e., epiphenomena) . However the more
likely view is that emotions evolved for a purpose but their generation, like that of
sentences, is a consequence of processes of which we can give no introspective

account. "Not only are minds inaccessible to outsiders; some mental activitics are
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more accessible to outsiders than to the very ‘owners' of those minds!" writes Denett

(in Gregory 1987 p162).

This notion of ownership was a focus for James (1908); "It seems as if the
elementary psychic fact were not thought or this thought or that thought, but my
thought, every thought being owned" (p153). Earlier, speaking of personal
consciousness, James remarked that "its meaning we know so long as no one asks us
to define it, but to give an accurate account of it is the most difficult of philosophic
tasks". It remains so. We know without effort that we are bored. Explaining

precisely why we are bored is often perplexing.

Labelling processes as motivation, cognition or emotion may be convenient yet
ultimately unimportant. An analogy might be how physicists find it more or less
useful to describe a particle in terms of mass or energy, while still recognizing that
these ideas are interchangeable. This thesis cannot resolve these grander issues in

comprehensive way.

The situation has unfortunately developed that what is central in everyday
conceptions of consciousness (e.g., sensations, feelings) is peripheral in most
contemporary theories of it (Humphrey 1993). Humphrey makes the point (more
completely elaborated in his book A History of the Mind) that sensations are not so
much things we observe, as things we do. They are the products of our own active
responses. The IRAM of boredom fits well with this view. It views boredom not as
an entity, but rather as a sensation registered when the allocation of resource 1s
excessive. Consciousness, in this analysis. must involve some higher level action

deciding the allocation of resource (a similar argument is made by Morris 1992).
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A simple computer analogy may be useful. The metaphor may be employed without
any implication that the mind is some sort of animated computer. The model's
usefulness lies in the simplicity with which possible relationships within

consciousness may be described. Issues of allocation are clear within a computer.

It is convenient to describe the computer as having three overlapping functions

accomplished by memory, monitor and executive respectively. These functions

might map on to consciousness thus:

. FREE MEMORY (RAM) - allocatable as capacity for thinking
. MONITOR (IO0.SYS) - scans the internal and internal environment

. EXECUTIVE (ROM) - directs and allocates all functions

Analogous normal functioning under various conditions of consciousness is

described below in table 27.1.

EXEC MONITOR FREE
DEATH OFF OFF OFF
DEEP SLEEP OFF ON OFF
DREAMING OFF ON ON
THINKING ON ON ON
COMA severe dysfunction severe dysfunction ON
BOREDOM inefficiency inefficiency ON

Table 27.1: Consciousness continuum
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Types of dysfunction

Dysfunction of the EXECUTIVE is complete dysfunction -- inability to control
mental processes. When the EXECUTIVE is seriously interfered with, coma or
unconsciousness results. Severe dysfunction of the MONITOR is hallucination and
sensory loss. The MONITOR can clearly be interfered with in many ways (e.g., by

drugs). Boredom could involve some a mild dysfunction of the MONITOR.

Relationships within consciousness

The EXECUTIVE can shut down the processes of the MONITOR, but not vice
versa. Deep sleep is the EXECUTIVE shutting down the processing of sensory
input. There is every reason to think the MONITOR is active in deep sleep. Some
sort of filter presumably operates. Load noise, smoke and other alerting signals will
wake the individual. It is reasonable to suppose that MONITOR routines themselves
require FREE MEMORY (this is clearly implied by both Kahneman 1973 and
Keinan et al 1991).

The EXECUTIVE may function automatically or by attention (will) and suggestion.
It performs a management function. It does not perform thought; it merely allocates
resources. It is not necessary to imagine the EXECUTIVE as having content. In
normal states the EXECUTIVE is always functioning since there is always mental
activity associated with any and all levels of physical activity even autonomic
functions. Therefore at some low levels of functioning even an increased breathing

rate would increase mental activity.

In a dream state the EXECUTIVE puts the MONITOR on to auto-pilot with filters in
place for alarms. MONITOR output is largely ignored. FREE CAPACITY is

permitted to process ideas as they bubble up as the products of internal activity and

152



residual ideas. The EXECUTIVE does not direct dream states. That is what
discriminates dreaming from thinking. The difference between deep and dream sleep
would depend on whether FREE CAPACITY was being used. Whatever functions

sleep and dreaming fulfill -- an issue of some controversy -- the EXECUTIVE is not,

in this analysis, usually directing it.

The states experience by meditators fit within the framework proposed. Such states
are very different to sleep, and are particularly interesting from a boredom
perspective. The conditions, to an external observer, appear ideal for generating
boredom. The meditator sits and apparently does and thinks of nothing. This is the
objective (whereas contemplation is a redirection of thought). Meditation should be
boring, but it is not. The IRAM can explain why. Meditators reduce their allocation
to the minimal demands of sitting and doing and thinking nothing. Meditators refer
to the state of restful alertness - a seeming contradiction in terms. Despite nothing
apparently happening, the situation is not boring. The EXECUTIVE has instructed
that no processing in FREE CAPACITY should occur. The MONITOR is clearly in
the alert mode, but is not allowed to trigger processing in FREE CAPACITY. The
purpose of the mantra or chant or concentration on the act of breathing (depending on
variant of practice) might conceivably be to block out the possibility of further FREE
CAPACITY being drawn into activation by the exclusive focussing of the
EXECUTIVE on simple, repetitious tasks or sensations (e.g., breathing). There is
little or no un-designated FREE CAPACITY active and consequently there is little
or no perceived boredom. Atkinson and Sewell (1988) believed that the beneficial
effects claimed for meditation could be achieved by short-term isolation. Isolation
reduces the input of sensations. The IRAM suggests there could only be benefit if an
individual can rein back effectively on FREE CAPACITY in use. This explanation

of meditation fits very neatly with Becher and Kanter's (1984) findings of better

153



performance on vigilance tasks (detection without false alarms) for meditators than

either non-meditators or novice meditators.

Boredom, in this computer analogy, comes about when the EXECUTIVE cannot cut
back FREE CAPACITY exactly in line with a slackening demand. Adjustments may
be inaccurate or slow. Both conditions may cause the sensation of boredom. The
presence of excess, activated FREE CAPACITY makes the mind agitated. If this
were not so boredom would be relaxing. Itis not. It is a strain. The mind is like a

car with the choke stuck open in a neutral gear.

This computer analogy suggests that boredom results from inefficiencies of the
MONITOR or of the EXECUTIVE, not from a deficiency of capacity. If the total
amount of FREE MEMORY available related to the popular psychological construct
of intelligence, then the efficiency of allocation is close to the idea of Mental Agility
developed here. Individuals who are not prone to boredom might possess an
efficient MONITOR and EXECUTIVE. They detect and rapidly trim excess
allocation or reassign it to background processes (e.g., daydreaming or thinking).
One difference between ourselves and other animals might be that we have very large

amounts of FREE CAPACITY available and thus far greater scope for misalignment.

This conception of boredom places it at the centre of the functioning of
consciousness. Mikulas and Vodanovich (1993) have arrived independently at [what
appears to be] the same conclusion from another direction. They propose boredom
as state of being or consciousness, that should form the central, integrating construct

for psychology.
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Chapter 28: The nature and process of resource allocation

The IRAM clearly is a top-down model. Feedback and feedforward are important,
but the controller (or EXECUTIVE) is central. 'Expectation'’ is the conclusion
reached by the EXECUTIVE about the likely development of future chains of
events. Experience informs us that given certain conditions, some events are more
likely than others (the role of habit here was discussed at length in chapter 2). The

EXECUTIVE's key role is to ensure that the system is operating in a way that will

accomodate these likely events.

The IRAM focuses on selection-for-thought (Posner & Rothbart 1991) rather than
selection-for-action (Allport 1989). Boredom is driven not so much by decisions
about 'what to think about' as by "how much to think about them'. It is difficult to see
how these two i1ssues might be convincingly separated. Certainly the SWAT
procedure cannot distinguish between an under-allocation of resource and a

misallocation of resource.

Conditions can clearly arise where the quantity of resource allocation is maximal, but
the type or quality of resource is inappropriate. A mismatch would certainly then
exist, but its effect might be unpredictable. Even if quality and quantity really were
different aspects of resource, and could be effectively separated, there is still likely to

be incalculable trade-offs occurring between them.

The vigilance component of SWAT was designed to capture attention (chapter 16). It
is reasonable to assume that it involves rather different mental processes to the
puzzle task. Target recognition (REFLEX) was on average four times faster than

puzzle solving (THINK). It is difficult to imagine how a slower process could
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control a faster one directly (Lord & Levy 1994 p342) though it could trigger it. Two
(or more) quite different types of resource could be involved here. Perhaps these
might be arranged in some hierarchy (Jaques 1953:1956a & b ; Newell 1990; Piaget

1954). How can processes functioning on different time scales be integrated in real

time to produce smooth responses?

The issue of time-functioning has been pursued by Jaques concentrating on the long
time scales of decision making (1-20 years - Jaques & Cason 1994 p96) and at the
other extreme of human action by Newell (months down to the level of 100
microseconds - Newell 1990, p122). The scale of the responses measured with the
SWAT procedure all lie within Newell's cognitive band of 10s to 100ms. The
instantaneous balance in these responses between quality and quantity of any
resource allocated is not know. However the overall significance of the experimental
results suggest that such a discrimination may, in practice, be unimportant. The key
issue appears to be the overall adaptive speed of the individual. Once a mismatch is
detected, how quickly and efficiently is it overcome? The speed and efficiency of
response were measured in output terms (e.g., as response time and variability). The
precise origins of mismatch and the particular resource invoked to correct it can only

be conjectured here.

Others have suggested how allocation of a particular resource might occur (Scherer
1984; Plutchik 1980) and how this might determine the particular emotion felt (Izard
1992; Johnson-Laird & Oatley 1988). These issues have been discussed elsewhere
(chapter 14). However if quantity and quality need not be separated out to produce

good predictions, a higher order model of emotion is attractive.
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Both linear (Csikzentmihalyi 1975; Buck 1988: Deci & Ryan 1985: Locke & Latham
1990; White 1959) and curvilinear models (Klapp 1986; Tuohy 198+4) describe
emotion within two dimensions. Boredom might however be more usefully
modelled in more (Zeeman 1976). In theory there could then exist any number of
psychologies depending on how many dimensions were included (Lewin & Heider
1936 did attempt to incorporate many dimensions). However Zeeman suggests
(Zeeman 1976 p79) that a four-dimensional explanation -- the three dimensions of
ordinary space and the fourth time -- is both necessary and sufficient to describe all
behaviours. Time is implied in the term 'inertia’ but time itself might have two

aspects (i.e., clock-time and psychological-time; Jaques 1982).

The central thesis of Zeeman's experiments with his 'catastrophe machine' was that
physical systems tend towards a state of minimum energy. This is an identical notion
to the 'nulling principle' discussed in chapter 9 with respect to mental energy. The
presence of either type of energy can only be deduced from the effects or potential
effects of this energy. Thus physical energy may be a function of velocity and mass
or may have a potential value. None of these values are set. A small, fast moving
body may have the same energy as a more sluggish large body. So too mental
energy need not be tied to particular quality or quantity parameters. A limited
application of specific resource might achieve as much as a larger amount of more
general resource. Similarly a minimum energy level can be arrived at by reducing

both quality or quantity of resource involved.

Zeeman discussed 'attractors' that draw behaviour towards the minimum energy level
(this fit very well with Freud's 1957 p120 point). "Mood [or emotion] as a stable
state suggests that the mechanism is an attractor" (Zeeman p76). Low energy does

not imply that an emotion. like anger, is without force, but merely that its stability is
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high or its tendency to transmute into something else is low. In a high energy state
small perturbations in initial conditions can lead to large differences in terminal state.
Will a dog in the grip of two emotions -- rage and fear -- cower or will it attack? It is

a difficult prediction wrongly assigned by generations of postmen and women.

Zeeman used the example of a starving dog exactly placed between two bowls of
food to illustrate his point. A pure stimulus theory approach might suggest that a
point could be found, halfway between the bowls, where the dog will be paralysed by
the tension induced by the equal attractions of each bowl. This is absurd. The least
likely outcome is the high energy one where the dog starves through indecision.
Whatever the outcome, it will be in the direction of low energy. Which bowl the dog
chooses may depend on some minuscule variation in environmental conditions (the

now familiar 'butterfly effect’ first proposed by Lorentz and central to the theory of

chaos - Gleick 1987).

This energy view predicts some important features of emotion. If 'attractors' pull any
emotion towards a particular conclusion then low intensity emotions should be
superficially alike, but intense emotions must be very different. Thus mild
depression might not be like slight boredom; it might be identical and
indistinguishable from it. However, deep depression will be very different from
pathological boredom. Thus the basic emotion model (Johnson- Laird & Oatley
1988) might account for the shallower emotions almost perfectly, but be far less
convincing for extreme emotions. From the energy perspective, the shallow
emotions can appear to be aggregated in the way Johnson-Laird and Oatley propose,

because they are undifferentiated. This should not be true of deep emotions.
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The energy view might explain aspects of experimental results. Initially the
degradation of the highly variable FREDs into dysfunction may be smooth. but at a
certain point there is often (figure 24.1 FRED 2 & 3 ) a sudden increase in the
VARIABILITY. It could be that at this point an emotion was triggered and began to
act as an attractor drawing out bored behaviours. The singular resistance to

disengagement of the WILMA-type might be the consequence of their possessing a

very weak, or indeed no boredom 'attractor’.

If an individual has a powerful boredom 'attractor' then the effort to counteract drift
into disengagement will be greater than objective conditions suggests should be
necessary. The decision of some people not to exert effort to counter boredom (e.g.,
the bored seafarers, Fenichel's pathologically bored) then begins to look highly
rational. If there is an expectation of no return on any future effort, and knowledge
that even a great effort will not guarantee escape from the pull of a boredom

'attractor’, then the preferred solution might be to trim effort.

It has not been possible in this study to decide the precise nature of the resource or
the resource allocation processes implied by the IRAM. However the differences
found between individuals in adapting to fluctuating load can usefully be explained

in mental energy terms.
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Chapter 29: SWAT as a test

Significant relationships between Mental Agility and work related performance (r
=.62, p <.0005) and distance (r = -.44, p < .005) were found. In principle the
procedure might be useful for predicting these and other behaviours. However the
measure must be considered in a particular way since it has little in common with
rating, ranking or free response measures. The measuring instrument is rationally

defined and the measures are direct. In consequence SWAT validity issues have a

distinct slant.

Reliability
Reliability is generally approached through determining what gives rise to the
variability of test scores. Do differences in scores arise from factors which should
not be part of the measurement? Three key sources of inaccuracy are:

» the test situation

o the person being tested

o the test itself.
Features of the test administration, such as distracting noise or activity, can affect the
accuracy of the test's measurement. Similarly, a person's state of health, motivation
and general familiarity with the assessment situation can all influence his/her results,
yet not be related to what the test is attempting to measure. Finally, features of the
test itself, can also contribute to inaccuracies in results. Any of these factors may

make an unwanted contribution to the scores obtained.

SWAT error is probably best considered by taking Cureton's (1971) alternative to the

Spearman formula where error is disaggregated. The true score (T) is assumed to be
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unchanged across conditions. It is the error (Es + E) that fluctuates and alters the

observed score (X). The proportion of X that T contributes is the reliability.

X=T+ (Eg+E)
Eg instability error

E consistency error

The instability error (Es) arises as a consequence of situational factors (e.g., stress,
boredom). The consistency error (E¢) has many causes. An initial test may affect
subject performance in subsequent tests (i.e., by familiarity with the procedure). The
IRAM styles bored behaviour as adaptive. There must be inconsistency and
instability in behaviour over time. The relative degrees of instability and
inconsistency in responses are the issues of interest. The conventional axis of
interest is reversed in SWAT. The value of 'T" is not interesting. The sources of

error are interesting.

A second reliability measure is internal consistency. This answers the question: ‘Do
the different parts of this test measure the same thing?' In its simplest form split-half
reliability is calculated. An alternative method is to assess the extent to which all the
questions hang together, through formulae such as the Kuder-Richardson 20 (KR20),
or the more generalised Cronbach's coefficient alpha. Again the situation with
SWAT is quite different. The questions do not merely hang together; they are
essentially the same question asked again and again. The internal consistency is in a
sense absolute. It is this comprehensive internal consistence that allows the

inconsistences of people to be measured.
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Test-retest reliability was not assessed in this study. Strictly speaking experiment 2
& 3 were not alternate forms (see chapter 18). Yet the self-consistency of subjects is
high. The ability to do the test -- measured as CAPACITY -- was the only variable
measured in an identical way in all experiments. CAPACITY was stable (Hotelling
T2 F(1,48) = 13.8, p <.0005). A key question (chapter 23, research issue 5)
answered was the degree to which subjects would maintain their rankings in three
different experiments 4-6 months apart. There was consistency in rank across
experiments (Mean Kendall's W = 0.7, p< .003) for all variables and for the
composite predictor Mental Agility (W(11)= .59, p<.05). Is this level of stability
high or low? The answer depends on how transitory mood or emotion is judged to
be. For the two experiments (2 & 3) conducted within the same one hour session, the

relationship was strong (Spearman p = .75, p <.0005).

Validity

Arguably the most important consideration in test usage should be validity A test
does not have validity; rather it is the conclusions that are drawn from the test's
results which have validity. Validity refers to the extent to which those conclusions
are appropriate, meaningful and useful. Consequently a test can be valid in some
situations but not in others. To be more precise, a test can be more valid in some
situations than in others, since validity is not an all or nothing quality; rather, it is a

matter of degree. Validity can be thought of in many different ways.

Construct validity

A psychometric instrument is usually designed to measure a hypothetical quality or
trait (Reber 1985). However the quantities (e.g., REFLEX) measured in SWAT are
not hypothetical. They are precisely defined and exactly measured. The measures

are tied to the specific instrument. This is a powerful argument in its favour
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(Campbell 1983 p203). The hypothetical element in SWAT concerns the possible
relationships between these measures and boredom. Whether this is a reasonable
assumption or not has been discussed in detail elsewhere (chapter 26). Are these

ideas theoretically coherent? That judgment may turn around issues of purpose and

outcome.

Campbell (1993) refers to validity for understanding (theory related) and validity for
decision making (criterion related). In the first meaning the measure itself (see
Campbell's discussion of Cronbach et al 1963 in Dunnette 1983 p204) can be taken
as "synonymous with much of the construct validity notion". If the theoretical
coherence 1s judged as high then Campbell's validity for understanding must also be
high. SWAT conforms to the "so-called classic validity model" (Campbell p205)
for judging validity for decision making (i.e., two n-distributed scores were related
linearly, etc.). However statistical significance -- here product moment correlation --
is not the same as either practical or scientific significance. Again, how just how
significant a given level of significance is taken to be depends on context. The

absence related correlations to SWAT measures are weaker, but theoretically more

interesting, than the stronger work performance correlations. There are some
obvious grounds for believing that a key-hitting task might determine some aspects
of clerical work (though data entry clerks were slower than general clericals). But it

is difficult to explain the absence relationship with alternative theory.

Content-related validity

The case for SWAT is strengthened if the tasks done within it are judged similar to
work tasks. SWAT here has much in common with job-samples or simulations. The
behaviour of interest is 'how people perform when faced with a boring repetitive

task'. To this end people are given a boring and repetitive task to do and 'how people
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perform when faced with a boring and repetitive task' is measured directly . Itis,ina
sense, a test of itself. Since SWAT is computer based it clearly has maximum
content validity when the work behaviour of interest is "how people perform when

faced with a boring or repetitive task on the ubiquitous VDU and keyboard'.

Face validity

This is not strictly a form of validity since it has no bearing on the worth of the
conclusions drawn from test scores. Face validity refers to what the test appears to
measure to the casual observer. The feedback from subjects -- the vast majority of
whom found it very boring -- suggests the face validity of SWAT is high. Doubters
should volunteer as SWAT subjects. They will rapidly be convinced SWAT is

boring.

Criterion-related validity

It appears that there is a rapid degradation of some people's ability to switch
effectively between tasks in SWAT. That degradation seems to predict other
behaviours that are thought to be associated with boredom. The inference that the
degradation itself is linked to boredom is reasonable, but cannot be proved. But
proving that link may not be important from the decision making or criterion
perspective (discussed above). The important question here is whether or not SWAT
can predict aspects of work behaviour. There are grounds for thinking it may (see

chapter 26).

The IRAM directly predicted the relationships between VARIABILITY and work
accuracy and absence. Alternative ability or motivational explanations are possible
(again discussed in chapter 26). It is impossible to resolve the issue of motivation

here. No subject was offered any reward for taking part in the experiments. The solc
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benefit was time-out from more boring options. In any work selection context

motivation is likely to be high. The precise effect of high motivation on SWAT can

be found empirically.

Level and method of measurement

Psychometric measures often use many questions or items. Individual normative
judgments are aggregated and an accumulated score is in some way normalised.
However, in SWAT, each 'item' is a quantity (e.g., REFLEX = .97s, THINK =
3.5s). Moreover there is no need to assume or force scores into the n-distribution.
Such distributions arise naturally in the data (appendix 6). Interval level data is the
highest attainable by questionnaire. Often ordinal or even nominal judgments are
aggregated and treated as interval data. The basic SWAT data is ratio level, the

highest level possible. All mathematical operations are permissible.

The SWAT procedure is computer-based and maximally objective. Little variation in
administration is possible. Variables and statistics are automatically computed.
However it may be important that conditions are identical for all subjects under test
if comparisions are being made. The small differences found between subject groups
(mostly insignificant) may well have been caused by varying conditions (see research
issue 4 chapter 23). Such variation might be environmental (e.g., the comfort of the
seat or the ambient lighting) or technical (e.g., stickiness of a computer key). The

safest and simplest option is control of these by testing under identical conditions.

Faking and bias
It is difficult to fake high scores on SWAT, though it is easy to fake low and appear
to be slow thinking and error prone. There is one way of producing an artificially

inflated score. It requires iron discipline, a watch counting seconds. and divided
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concentration between the second hand and the computer screen. This deceit is far

more demanding than the test itself,

The possible sources of cultural bias are few within SWAT. The dialogue boxes use
few words (81) of simple English. The special meaning of any word (e.g., quadrant)
is explained both on screen and by the administrator. The dialogue itself is of no
particular interest, and would readily translate into any language without altering the
nature of the test. It would be surprising, indeed, if the questions themselves could
have some hidden, culturally varying meaning. The training phase is monitored (by
the administrator) to ensure complete understanding. Nobody can move forward

until they have demonstrated they understand the task.

Clearly the severely technophobic might have difficulties, though only three keys (Y,
N and SPACEBAR) are ever used. Nobody who took part in this study had difficulty
actually seeing the targets, reading the screens or finding the appropriate keys.

However it is clearly possible that some special disabilities (e.g., dyslexia and partial

sightedness) might render the results invalid.

Despite SWAT's intrinsic 'fairness' sensible decisions must be made. It is absurd to
expect that meaningful comparisions can be made between groups of computer
literate native English speakers and computer naive non-English speakers. All shades

of absurdity exist between these extremes.
SWAT then may have a future as a testing procedure. Indeed it has been adopted by

ASE-NFER NELSON for further development. In principle it has many advantages.

Only further independent validation can decide whether these exist in practice.
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Chapter 30: Implications, applications and speculation

The model tested in this study was derived from the literature and observation. Both
the model and the results obtained are consistent with antecedent theory. The IRAM
aligns especially well with appraisal views of the emotion-cognition link. Those
ideas are directly traceable to Freud and stated most emphatically by Lazarus and his
various collaborators and Ortony and Clore (1989). Lazarus (1991) declared that

appraisal was both necessary and sufficient to generate emotion. The IRAM view is

that, in the absence of mismatch, emotion would be redundant.

Previous research in the boredom field had been handicapped by the use of static
measures. This was seen as a serious flaw. Boredom [perhaps all emotion] is
dynamic by nature. Perhaps the static view is a the main reason why neither an

adequate definition nor a credible measure of boredom has been developed (Fisher

1993).

The measures used here were developed from a fully articulated theory of boredom.
The theory directly suggested the instrument. The instrument is both sensitive and
robust. The debate was moved from the realm of self-report into that of direct
behavioural measurement. Direct measurement has many advantages, not least that
the data so generated are open to alternative interpretations in a way that

questionnaire items or self-report are not.

The clear inference of these experiments is that the processes of adaptation to
repetitive tasks are a characteristic of individuals. This characteristic might have a
genetic root but that question cannot be resolved here. This same characteristic

might also influence other aspects of adaptive behaviour.
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Education is one area where adaptive, and particularly maladaptive. behaviour is
important. The possibilities of the IRAM and SWAT appeal to some educationalists.
Difficulty in correct allocation of resource might be a cause of learning problems.
High VARIABILITY could link with high truancy/absence and poorer work in
school children, just as it did with absence and performance for the clerks. Those

with less efficient processes might benefit from briefer, more intense classes.

Other maladaptive behaviours such as vandalism (Hoover 1986) can be seen as a
way of dissipating excess allocated capacity. The IRAM, however, suggests a
corrective approach counter to the conventional. The provision of stimulation alone
for the bored or under-stimulated is, of itself, not only futile but probably counter-
productive. That tactic merely reinforces the idea that whenever the boredom is felt,
stimulation will or should be provided by the environment. A more constructive goal
might be to educate an individual to allocate their resource more efficiently.
Enhancing awareness of the innate complexity of whatever activity is routinely
available is more sensible than routinely increasing activity. Current attempts to
'help' the boredom by providing stimulation may be doomed. Job enrichment or
enlargement, extra activities for pilots, recreational equipment for ship crews, youth-
clubs and television for adolescents may all be counter-productive. Mere stimulation
only draws attention to, and exaggerates, the reality of the current mismatch of

allocation. The analogy of another adaptive strategy illustrates this point.

There are two effective strategies for moving around in the forest at night. If lights
are avoided, dark adaptation occurs. Alternatively a torch may be used. The former
is a natural, individual strategy independent of external support. The latter is

dependent on continuous provision of light delivered by the illuminating torch. The
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beam of the torch picks out the detail of a small part of the potential field, but
obscures the general picture. Anyone who is active in a natural environment at night
uses the torch sparingly and then only for detail (e.g., toread a map). Similarly, to
accommodate to low levels of general stimulation takes time and practice. But as
with the forest at night, there is always something significant happening that could be
made the focus of attention. The stimulation cure for boredom is akin to

continuously replacing the torch's batteries. It may not be an antidote. It could be an

aggravator frustrating adaptation.

Orstein's (1970) work on time-sense supports this argument. Ornstein noted the time
paradox that whereas an experience containing relatively many events seems shorter
when it is experienced, it is remembered as longer (and vice versa). A film metaphor
illustrates why. The faster the action, the higher the required film speed and more
footage is coiled onto receiving spool for any event. The spool is analagous to
memory. If all memories re-run at standard speed then the action filled event will be
draw out . However the film-speed must be appropriate to the event rate. Packing a
period with events merely because the film-speed is high is inane. Packing the lives
of the boredom prone with meaningless events may be equally crass. It may
habituate them to unsustainable levels of stimulation and prevent them learning to

adjust flexibly. Intense and intractable boredom is the likely consequence.

Can individuals be educated to allocate their resources more effectively? Either the
techniques of meditation or the technology of bio-feedback might be effective here
(Bercher & Kanter 1984). Since fewer and fewer people are needed to operate
modern industrial systems perhaps we should educate as much for indolence as for

industry.
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The IRAM has also proved of interest to clinicians. Disengagement might increase
early in any degeneration of mental functioning. A computer analogy suggests why.
The computer can generally run programmes when the hard-disk has suffered minor
fragmentation, but these run slower than on a perfect machine. Optimization
routines (such as Norton Speeddisk) improve matters by localizing, or rendering
contiguous, the sectors to be scanned. In a sense they reduce the 'agility' required of

the computer reading heads. Similarly injury or abuse may damage the 'hard-disk' so

reducing Mental Agility.

The link between substance abuse and boredom has often been made (Hamilton
1983; Orcutt 1984; Wasson 1981; Zuckerman 1979; Zuckerman 1987; Johnson &
O'Malley 1986; Pascale & Sylvester 1988; Paulson, Coombs & Richardson 1990;
Watt & Vodanovich 1991). This can also be explained by the IRAM. If excess
capacity is habitually allocated by an individual, then alcohol, for example, might be
a chemical solution. The chemical may in effect 'lop off' allocated capacity
producing a desired regression. A behavioural consequence should be difficulty with
both parts of SWAT. An experiment with alcoholic intake as an independent
variable is simple to imagine. The IRAM predicts that those prone to abuse alcohol
or other substances will have low Mental Agility. Treatment success should be

signalled by a steady improvement in Mental Agility.

At the other extreme there might be behavioural consequences of particularly
efficient resource allocation. This author has noted that successful entrepreneurs
seem to demonstrate a striking ability to focus their available mental resources.
Focus, suggesting as it does an act of will or concentration, may be a misleading
idea. It could be that entrepreneurs' processes are generally more coherent (like

WILMAs). Coherence -- a cognitive notion -- creates the possibility of focusing.

170



The coherent light of the sun can be focused; the diffuse light of a florescent tube

cannot. A form of SWAT delivering high rates of event is being used to investigate

the hypothesis that coherence predicts business success.

Some aspect of mental functioning appeared to be degraded by boredom. The IRAM
predicted that it was the ability to adapt that was lost. SWAT measured that overall
adaptability which was operationalised in Mental Agility. The measure may be

relevant far beyond the boundaries of boredom. For adaptability is a universal ability

and a key feature of consciousness.
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Chapter 31: Summary

Fisher had concluded in 1993 that "there is no agreed definition of the construct [of
boredom], or well-developed instrument for measuring it, and there is no comprehensive

theory of its causes”. In truth the situation is far worse than she admits.

The construct of boredom is not merely vague; it is incoherent. Self-report of 'felt-
boredom' is unreliable in every respect. It cannot be consistently discriminated from
other emotions, nor is it reliably associated with specific behaviours. The feeling is
undifferentiated and liable to entrainment by other feelings. Boredom is happily offered
as an explanation, justification and consequence of behaviour. Boredom is probably not
a specific emotion, though it may be a side-effect of other repressed emotions. The
expression '‘boredom' then is best considered as a rubric that sums up a variety of loosely
associated negative feelings. It is not a specific term. It is certainly not a scientific

concept.

The absence of an agreed definition of boredom had concerned Fisher. We can now see
that an absolute definition of boredom is unrealisable, and the adjectival form 'boring' is
necessarily relative. No situation can be considered interesting or boring by definition. A
situation can be labelled as 'boring' by the individual involved, or inferred to be boring by
others observing behaviours that the situation elicits. These assessments may or may not

coincide. Boring or interesting properties are not intrinsic.

Notwithstanding the lack of definition many unfortunate behaviours have been associated
with the 'state of boredom'. This study focused on those ‘boredom-related behaviours' and

explained them in terms of misallocation of mental resource.

172



It has been shown here that all that is known of such 'bored-related behaviour' may be

subsumed into one higher order model.

The core propositions of this Inertial Resource Allocation Model (IRAM) are:

» - mental functioning tends to seek the lowest possible energy state.

» - the processes of mental resource allocation are not instantaneous. There is some

inertia in the system.

« - temporary mismatches of resources allocation and demand are inevitable in such

an inertial system.

» - 'boredom’ is one interpretation of the feeling associated with an over- allocation of

resource.

The predictions of the IRAM were tested by experiment and generally supported. In
particular it was shown that the inertia in mental resource allocation could be measured;
that it was individually variable; and that it related directly to other behaviours that have
been associated with boredom. These predictions were bold, meaningful and neither

tautological nor self-evident.
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The conclusion of this research are that:

 Misallocation of mental resource is a sufficient condition for inducing bored-type
behaviour. When the allocation of resource is not accurately aligned with task

demand, characteristic variability in behaviour is likely.

« Misallocation of mental resource is necessary, but not sufficient, to induce 'felt-

boredom'. A state of misallocation must exist, but 'felt-boredom’ is one possible
internal appraisal of the significance of that mismatch. This appraisal may
manipulated by the individual for their own purposes, including the need to
accommodate the views of others. The same mismatch might be interpreted as

boredom, depression or alienation depending on context.

Fisher remarked on the lack of a well-developed measure of boredom. The measure
developed here reliably assesses the underlying mismatch of resource that the IRAM
predicts is related to bored behaviour. It was the creation of the measure (SWAT) that

allowed the individual nature of mental inertia to be demonstrated.

The situation then has been transformed since Fisher's 1992 commentary. Her concerns
are shown now to be largely redundant. Since a definition of boredom is not possible,
and instrument would be superfluous. A more specific theory and approach is proposed.
A measurable and operationally defined feature of mental functioning -- mental inertia --

can explain the phenomena of interest once associated with boredom.
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APPENDIX 1: EXPERIMENTAL VARIABLES RECORDED APPENDIX -

A. The procedure recorded the following variables:

CYCLE -- Counts each time a flash appears on screen
PHASE -- Marks'when complexity levels change. Phases 1 to 4
comprise the Capacity Test (or training phase) 5 onward
the main test.
NUMS -- Absolute count of number of shocks (changes) given.
TEST -- Counts each target flash that appears on the screen
COMPLEX -- Records which condition (1 to 4) is active.
QUAD -- Records the Quadrant which is "correct" for this
test.
DELAY -- Records the delay between flashes in the Capacity Test
FLASH -- Records the flash time the shape is on screen in
the Capacity Test.
DELAYT -- Records the delay before shape is flashed in the
main test.
FLASHT -- Records the flash time the shape is on screen in
the main test.
TIME -- Records the actual clock time of flash.

The following are subject response variables:

REFLEX -- How long after flash before subject hit a key.
THINK -- How long subject took to answer questions
SSCORE -- Accuracy of reflex hitting key at flash:
1 Correct match of shapes
2 Incorrect match of shapes
3 Correct, hit after flashtime
4 Incorrect, hit after flashtime
5 No hit when match was made
QGUESS -- Correctness of guess about ’‘right’ quadrant
1 Target in correct place, correct guess
2 Target in correct place, wrong guess
3 Target in wrong place, correct guess
4 Target in wrong place, wrong guess

QUIZ __ Answer to Posttest Quiz. 1 = Correct, 0 = Wrong.
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APPENDIX 2: SUMMARY OF SIMILARITIES AND DIFFERENCE between experiments.
Experiment Repetitions Condition
1 7 1
7 2
7 3
7 4
7 1
Events 34
Mean Duration 694 secs
2 5 3
5 4
5 1
5 2
5 3
Events 24
Mean Duration 368 secs
3 5 2
5 1
5 4
5 3
5 2
Events 24
Mean Duration 368 secs

Similarities and differences

1.

1.

The vigilance task is identical though the targets are changed.

The cognitive task is identical in all experiments and phases
- "deduce the correction position of the shape, remember it
and report when asked".

The response method is always the same (SPACEBAR, (Y) YES or NO)

Experiment 2 & 3 have different settings to experiment 1 (as
above) but otherwise differ only in the number of shapes used
and presentation order of shapes.

Five shapes were used in experiment 1 and three shapes in
experiments 2 & 3.



APPENDIX 3: EXPERIMENTAL PROTOCOL APPENDIX 3 page 1

These 1instructions were written for the assistants

GENERAL INSTRUCTIONS

Your task is to ensure the smooth running of the programme. So
far as you are.able put the subject at their ease. Tell them
exactly what will happen, answer any questions and keep the

programme running smoothly. REMEMBER THESE FOLK ARE ALL
VOLUNTEERS.

Make sure "NO ENTRY" SIGN is NOT up on the door (you want the
subject to come in).

Open SWAT - Type S

Disconnect the phone
The blinds must be down and closed

Answer any subject question immediately and as directly as

possible. Some standard answers are given here. There is only
one absolute constraint. NEVER mention the word "boredom" or any
of its derivatives or synonmys (e.g., boring, tedious). The

topic so far as the subjects or the management are concerned is
"WELFARE AT WORK".

"Hello ....... Your name 1is?" ----------- "I am (give your name)".
Take their coat, direct them to chair in front of the computer.
Put up the "NO ENTRY" SIGN.

"Thanks for coming along. Did you go to the talk I/Martyn gave?"
"I am from Newcastle Business School and we are studying

some aspects of people’s welfare at work. In a minute I going to
ask you to have a go at a simple computer task which is part of
our study. It is not a difficult and takes about 20 minutes. You
just have to answer YES or NO to a series of questions. If you
don’t know the answer to a question, just guess. I will help you
to start with. Is that OK?".

"Have you any questions?

"If you do have a question at any time just ask away ?"

"Can I ask you a few questions about the work that you do just to
start off? "

* Ask the standard set of questions and record data on individual
subject sheets.

"OK, that’s fine. Now we would like you to do a very simple
computer task. All you have to do is watch for a shape to appear
and then hit a few keys. We are interested in how you respond.
Try and go as quickly as you can without making too many errors.
If you give a wrong answer to begin with the machine will BEEP.

I will stay with you until I am sure you have got the hang.of it
and then I will leave you alone. I will be across the way 1in
(give the number of the room and point to it position on the.
layout card on the desk). Come over if you finish early or 1if
there is any problem".
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"Can you make yourself comfortable"

Make sure they are comfortable - get them to adjust the controls
etc "Please adjust the brightness and the contrast to what feels
best for you"

"[%f applicable] an you tell me you staff number? (this is also
printed on the subject list). [with other subjects assign them
the code from the sheet]. Enter the code for them and hit
RETURN" .

[if they have forgotten their number enter last name and first

initial] check later against the record or phone personnel for
their number] .

[If anyone queries why you need the number say "this is the only
way we can keep track of you and tie up your results with our

other measures" (This is true). If they refuse to give their
staff number then say "I could give you a code of our own"
[resistance here may signal that they regret volunteering. If

they show any sign of unease then ask them if they really want to
continue and let them go if necessary. We have plenty of
volunteers. We have no reason to pressurize anyone].

"OK are you ready to begin. If you have any questions about
anything just ask me. I will just stay where I am and take a few

notes for a while. Is that OK?. When I am sure you have got the
knack of the test I will leave you to finish on your own. I will
be across the way in room [or alternative]". Point again to

the card on the desk.

If everything seem to be fine and the subject has no questions
then hit RETURN for them.

When the first of the POST-TESTS occurs ("is it 1,2,3 or 4°?")

STOP THE TEST.

"Can you just stop there. You seem to be doing fine. I am going
to leave now".

Leave the room

PUT UP THE "NO ENTRY" as you leave

When the subject has finished this test and you re-enter
TAKE DOWN THE "NO ENTRY'"sign (ready for next customer) .

Ask "What did you think of the test?". Record if they men;ion
the word "boredom" or any of its derivatives or synonmys without
prompting.

Thank them in an appropriate manner and say;

"We will be in touch with you later".

NEXT CUSTOMER ARRIVES - GOTO top of this page.



FEED BACK SHEET

purposes of this record sheet :

#e are interested in the correlation between the predictions of the model we are using and individual work record. These
wrrellations will be calculated and this record destroyed.

(astructions for use:

Aeeenpix 4

We ask you to make your best estimate of the performamce attained by the individual concerned. If you are unable to
nake a judgment on a criterion or if that criterion does not apply 1o the job in question then leave a blank.

STAFF NUMBER:

E = please mark as
spplicable

VERY
POOR

POOR

BELOW
AVERAGE

AVERAGE

ABOVE
AVERAGE

GOOD

VERY
GOOD

Work Output

Work Accuracy

Verification Accuracy

Use of the working
day

Level of knowledge

Customer Service -
internal or external

Attendance

Days absent per

annum *

More than
30 days

26 - 30

21-25

16 - 20

11-15

5-10

less than
S day off

From the Record

Criteria of attendance

warning
Justified

poor

some
cause for
concern

average

attendance
record

exception-
ally good
attendance

Managers View of
iftendance record

* absence here is sub-clinical. A car accident, an operation, child-birth etc.
would not count as absence
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Variable

D1

D2

D3

D4

D5

D6

D7

D8

WORK OUTPUT

WORK ACCURACY
VERIFICATION ACCURACY
USE OF THE WORKING DAY
LEVEL OF KNOWLEDGE
CUSTOMER SERVICE

DAYS ABSENCE

MANAGERS VIEW OF
ATTENDANCE RECORD

4

Mean

.88

.91

.00

.30

.89

.36

.76

.32

7 -
Range

4

4

STAFF APPRAISAL summary data

POINT SCALE
Minimum

.00

.00

.00

.00

.00

.00

.00

.00

3.

3.

00

00

.00

.00

.00

.00

.00

.00

APPENDIX 5

Maximum

7.

00

.00

.00

.00

.00

.00

.00

.00
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APPENDIX 6: INTERCORRELATIONS OF JOB PERFORMANCE MEASURES

D2 D3 D4 D5 D6 D7 D8

D1 .8247**  .8740%*%  _4117%*  _7481%%  ,3230%**  -.0029 -.0120
D2 .8272%% . 3848%*  _7084*%  ,3986** - _0955 -.0671
D3 .3941%%  _7673%* . 2440%* -.0543  -.0548
D4 .4535%%* 4651%* .0419 .0230
D5 2874 %% .0461 .0770
D6 .1290 .1696
D7 .8610**

* - p < .05 ** - p < .01 (2-tailed)



APPENDIX 6

APPENDIX 6: INTERCORRELATIONS OF JOB PERFORMANCE MEASURES

D2 D3 D4 D5 D6 D7 D8
D1 .8247*%* .8740%%  4117*%  _7481%%  .3230%**  -.0029 -.0120
D2 .8272%%  .3848%%*  _7084**  .3986**  -.,0955 -.0671
D3 .3941%%  _7673%%  .2440%* -.0543  -.0548
D4 .4535%%  _4651%%* .0419 .0230
D5 .2874%% .0461 .0770
D6 .1290 .1696
D7 .8610%*

* - p < .05 ** - p < .01 (2-tailed)
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APPENDIX 7: FACTOR ANALYSIS OF WORK RELATED ITEMS

FINAL STATISTICS:

VARIABLE COMMUNALITY * FACTOR EIGENVALUE PCT OF VAR CUM PCT
*

D1 .83916 * 1 3.87643 48.5 48.5

D2 .83542 * 2 1.93699 24.2 72.7

D3 .84811 *

D4 37768 *

D5 .75193  *

D6 .35953  *

D7 90141  *

D8 90019 *

A varimax rotation was converged in 3 iterations.

ROTATED FACTOR MATRIX:

FACTOR 1 FACTOR 2
D1 .91510 -.04183
D2 .90790 -.10556
D3 .91433 -.11002
D4 .60333 .116°90
D5 .86601 .04428
Dé .51406 .30866
D7 -.00907 .94938
D8 .00395 .94877

FACTOR TRANSFORMATION MATRIX:

FACTOR 1 FACTOR 2

FACTOR 1 .99990 .01442
FACTOR 2 -.01442 .99



APPENDIX 8: THE INTERVIEW SCHEDULE

1. What type of work do you do?

2. How old are you?

3. When did you start working at this agency?
4. When did you start your current job?

5. When did you start work today?

6. How many hours do you work per week?

7. What are the best things about your work?
8. What are the worst things about your work?

9. How many days have you been sick this year?

APPENDIX
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STAFF N°
e

Make one response per question unless
otherwise indicated.

This first section is collecting general background information.

Please indicate your sex
2s Indicate your age group
3. What was your family status

in your parental home?

4. Indicate the nature of
the main wage earner’s
occupation in your parental
home.

5. Which of the following
best describes your current
status?
(mark all that apply)

D000 00000 OO0

O00O0

0000000

Female
Male

Under 20
20 - 29
30 - 39
40 - 49
Over 50

Only child

Oldest of several
Youngest of several
Middle child

Professional
Skilled

Semi skilled
Unskilled

Unemployed

Full time student

Part time student

Home maker
Administrative worker
Professional worker
Oother - pleased specify




6. What has been the nature 0 In full time employment
of your main occupation 0 In full time education
for the past five years? o Home maker
o Unemployed
0 Other - please specify
7. Do you have a car drivers o) Yes
licence? o No
8. over thg past 12 months, o) Less than a week
please indicate the amount o) Between 1 and 3 weeks
of disruption, to your work 0 More than 3 weeks
or studies, that has occured
due to illness.
9. Are you left handed or o Left handed
right handed? o] Right handed
10. When at school, which subject O Science
were you most interested in? O Mathematics
O English
o History
0] Art
0 Other - please specify
This section is concerned with work related activities
11. Which of the following best o Work on one task at a time
describes your work style? O Work on several tasks at once
0] Work on many tasks at once
12. Which of the following best 0 Tackle tasks as they arise
describes your approach to 0 Tackle tasks in order of
work scheduling? priority
o Tackle the easy or short
tasks first
13. In what sort of project o Large team
do you work best? o) Small team
O Group of 2 or 3 people
0] Individual
14. What is your strategy when 0] Work at ;t uptil complete
working on a long and 0 Work until tired
demanding task? 0 Work in short spells
0 Work until bored .
0 Something else - please specify




15. In which of the following o) Words
media do you prefer to work? O Pictures
o Numbers/symbols
0o No preference
16. Please indicate the noise o] Very quiet
level of the surroundings in o General working noise level
which you work best 0 With a musical background
o) Irrelevant
17. When aquiring a new work o} Nearly perfect
skill do you practice until o] Adequate
o Bored with practice
0 Something else- please specify
18. Which of the following Guess a solution and check it
activities best describes works
your approach to an o Eliminate non feasible
unfamiliar problem ? solutions
o Attempt to deduce the solution
from the information given
o] Attempt to relate to a similar
known problem
19. Which of the following best o Careful supervision
describes your needs when o} Some supervision
undertaking a new activity? o} Minimal supervision
0 Other - please specify
20. When learning to use an o) Read the instruction manual
unfamiliar piece of o Experiment with the controls
complicated equipment do 0] Get someone to demonstrate it
you- 0 Other - please specify
This section is collecting information on your interests, activities
and hobbies.
21. What type of music do you Do not like music

prefer?

o eoNoNoNoNe

Classical

Country

Jazz

Pop :
Other - please specify




22.

23.

24.

25.

26.

27.

Which of the following do
you do regularly (ie more
than once per month)?
(mark all that apply)

When spending an evening
relaxing at home, which of

the following activities have

you actually done on more
than two occasions in the
last four weeks

(mark all that apply)

What is the main source of
your current affairs
knowledge?

How do you normally
communicate with friends or
relatives who do not live
locally?

Choose the style that best
describes your initial
approach to starting a
jigsaw puzzle.

Which of the following -
activities have you been
involved with in the past
3 years?

(mark all that apply)

OO0OO0OO0O0O0O0

oo

Attend a quiz

Compete in a sport

Visit a museum

Play chess or bridge

Go to the theatre

Go to the cinema
Participate in theatrical
production

Go to the pub

Other - please specify

O0O0O000O00O0O0O0

Do a crossword

Do a jigsaw

Draw a sketch

Paint a picture

Play a musical instrument
Listen to music

Read a novel

Use a computer

Watch a video

Work on a hobby

Other - please specify

O000O0O0

OO0OO0

TV

Radio
Newspapers
Magazines
Other people
None of these

Telephone
Letter
Other means- please specify

O 0000

ON®)

Edges first

Colour matching

Pattern matching
Spreading and sorting all
pieces out

No specific style

Local government or politic
Parent teacher association or
school governing body

Sports or social club
management

Youth leadership




28.

29.

30.

31.

32.

33.

34.

35.

Which of the following
statements best describe
you?

How would you describe
yourself?

Would you say you are:-

Compared with other people
how do you rate your ability
to remember the names of
people you have just met
just met?

Compared with other people,
how do you rate your problem
solving ability?

Compared with other people,
how do you rate your creative
ability?

Compared with other people,
how do you rate your
mathematical ability?

At what time of the day are
you most alert? '

ol oNoNe COO0OO0O OO0 OO0OOO0 O0OO0O0

oNoNoNe)

OO0O0O0 OO0OO0OO0

More a talker than a listener
As much a talker as a listener
More a listener than a talker

Very patient
Patient

Slightly impatient
Impatient

More a ’doer’ than a ‘thinker’
As much a ’‘doer’ as a ‘thinker’
More a ’‘thinker’ than a ’doer’

Very good
Good

Quite good

A little weak

Very good
Good

Quite good

A little weak

Very good
Good

Quite good

A little weak

Very good
Good

Quite good

A little weak

Morning
Afternoon
Evening

All the time

®

THANK YOU FOR TAKING THE TIME TO COMPLETE THE QUESTIONNAIRE
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APPENDIX 10: CORRELATIONS OF BIODATA TO EXPERIMENT 1 RESULTS

CAPACITY DILIGENCE REFLEX THINK VARIANCE ERRORS
01 -.0517 .1187 -.0444 -.2070 -.1480 .0416
Q2 .0596 -.3204~% L4215%% .1930 .1049 -.0276
03 .3795% - .0183 L0767 -.1139 -.3165%  -.0990
04 .2015 .1262 -.1096 .1843 .0158 -.3196*
05 -.1722 -.0995 .1629 .0600 .0701 .1403
06 .1881 .1813 -.2432 .0469 .1590 -.1227
07 -.1889 -.2406 .2509 .0303 .0079 -.0743
08 .0831 .0784 -.1151 .0146 -.0525 .0708
09 .0210 .1118 .0226 .2195 .2038 .1782
Q10 -.3920%%* -.1645 -.1775 -.2022 .1421 .2102
011 .0340 -.2942 .0083 .2275 .2245 .4013*%*
012 .0527 .0437 -.2303 -.0615 -.1771 -.0006
013 .3036%* .0818 -.2569 .1971 .1420 -.0411
Q14 -.0495 .1815 .0193 -.1324 -.0953 -.0480
Q15 .1694 .0681 L1111 .1796 .1732 .1388
Q16 -.3278% -.3279%* .0361 -.1201 .1977 .3294+*
017 -.2437 -.2003 .0897 .1281 .2001 .2983
Q18 .0795 .1284 -.0552 .0421 .0798 -.0820
019 .0206 -.1468 -.1876 -.0081 .0623 -.0340
020 .0418 .1599 .1085 .0755 .2651 -.0136
021 -.1326 .0440 .1135 .0566 .1968 .1616
022a -.0652 -.0693 -.2483 -.1996 .0107 -.0098
Q22b -.0898 .1987 -.1074 -.0186 .0407 -.0175
Q22c¢ -.0465 -.0299 -.1108 .1559 .1689 -.1192
Q23a .0153 .3310%* -.0669 .0797 .1183 .0684
Q023b -.1642 .2811 -.2319 -.3219%* .0358 -.1306
Q23c¢c -.1250 .1360 -.1802 .0092 .1388 -.1630
Q23d .1029 .0957 -.1182 .0133 -.0771 -.2633
Q23e .3041%* .2644 -.2091 .0436 -.1678 -.2084
Q24 -.2108 -.1807 .0689 -.1542 .1614 .2421
Q25 .1641 .1470 -.1036 .0239 -.1662 -.1746
Q26 -.0695 -.0468 .2821 -.1441 .0607 .1018
Q27a -.0512 -.1396 -.0468 .1153 .0488 .2589
Q28 .0649 .0724 .2471 .0592 -.0965 -.2170
Q29 -.3180* -.0843 .0705 .0760 .2383 .3918**
Q30 -.0185 .1826 -.0505 .0735 .0503 -.0719
Q31 .2441 .2818 .0347 .2567 .0385 .0126
Q32 .2175 .3258%* -.0035 .2812 .0736 -.0284
Q33 .1741 .2215 .1468 .2337 .0670 .1426
Q34 .2374 .4425%* .0080 .2078 -.0567 -.1139
Q35 .2134 .1604 .0612 .2436 .0189 .0442

* - Signif. LE .05 ** - Signif. LE .01 (2-tailed)
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TESTS OF THE RESEARCH HYPOTHESES - FORMAL STATEMENT OF STATISTICS s

The following format will be used throughout this section.

RH1,2 etc. = formal statement of the research hypothesis
RHO = null hypothesis

Decision rule = formal statement of the conditions under

o which RHO may be rejected
Decision = the decision whether to reject RHO

APPENDIX 11A: RESEARCH ISSUE 1 - To demonstrate that there is no
fatigue effect.

RH1 - there is no significant increase in REFLEX over the
duration of the test.

RHO - the slope of the regression line REFLEX on ORDER of key
hit will be zero or greater than zero.

Pattern of the data
Individual REFLEX is recorded by a key hit. The number of hits
varies individually. Across the entire procedure (training phase

and test phase) in experiment 1 the mean number of hits was 63
(range 58-67) .

ORDER of HIT (Al) was correlated with REFLEX at that point. Only
2 significant (p <.05) positive correlations were found. The
ORDER of HIT was regressed to REFLEX score at that point
(A2..A99) (statistics in APPENDIX 12A).

Decision

Only two subject show any evidence of fatigue as measured by
increasing REFLEX over the period of the experiment
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APPENDIX'l}B: RESEARCH ISSUE 2 - To demonstrate that subjects
are sufficient motivated to complete the cognitive task.

RHz - the DILIGENCE of the subjects on the task is significantly
higher that expected by random or systematic behaviour.

RHO - DILIGENCE for some subjects is equal to or less than zero

Decision rule
I1f, in any case, DILIGENCE < 0 then reject RHO

The stabil?ty of REFLEX demonstrated that attention was captured
by the vigilance task. DILIGENCE was a computed factor designed
to assess the quality of that attention.

DILIGENCE was computed as +3 for each correct YES answer ("is it
in the RIGHT place") and +1 for each correct NO answer ("is it in
the WRONG place"). A penalty is exacted of -1 for a wrong YES

and -3 for an incorrect NO answer. These weighting neutralize the

computed differential probability of correct answers achieved by
random responses thus:

Right /wrong points prob score

QUESTION
POSITIVE R +3 0.25 0.75
W -1 0.75 -0.75
NEGATIVE R +1 0.75 0.75
W -3 0.25 -0.75

Expected random response score = 0.00
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Although the goodness of fit to t

he normal distributj i
reasonable the data more closel tion is

Y resembles a bi-modal

distribution -- possible constructed of two superimposed n-
distributions -- with a transition around zero.
Count Midpoint One symbol equals approximately .40 occurrences

-5.35 * % %
-4 .85 P kK
-4 .35
-3.85 .
-3.35 * . %
—2_85 **:*****
-2.35 |**%x.

—1 .85 |*dkkkx.dkkhkkkxk
-1.35 |*F*xskrx.xx
— .85 |Fkkdkkkhkdk . k*
-.35 |F**k*xkkkhkx*x
.15 | **xxx
65 | **kxxx

< ——-=-——— - mode transition

e
WOOAND®IOARWNNAMUIDAUINWROOR P

1.15 |****kxkk*
1.65 |****xxdkkhk*
2.15 *hkhkdhkhkdkhkhhkdhrthkhkdkk .
2.65 ******************_
3.15 ****************:***
3.65 **************:***************
4 . 15 ************:***************************
4‘65 **********:**************
5.15 .
5.65 ******:*
R s s e kel T Sy U U Y
0 4 8 12 16 20
Histogram frequency
Mean 1.940 Std err .257 Median 2.800
K-S Test distribution - Normal
Most extreme differences
Absolute Positive Negative K-S Z 2-Tailed P
.15155 .10038 -.15155 1.531 .018
Valid observations - 99

The data show the strategy of some subjects was markedly worse
than that possible by random or systematic answering.
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Investigation of systematic strategies

Systematic strategies were investigated using the Monte Carlo
progedure to produce pseudo-data for analysis. Statistical
subject datafiles were produced by three strategies.

stat-subject strategies

1. Dataﬁiles were generated by answering YES to every question
and consistently identifying 1 as the quadrant in the pre-test.

2. Dgtaﬁiles were generated by answering NO to every question and
identifying 1 as the gquadrant in the pre-test.

3. Datafiles were generated by answering on a random schedule.
Using a set of random numbers. NO was the answer used when that
number was odd and YES when that number was even. THINK time

thus reflects the time taken to think through the question ’‘is it
odd or is it even?’ and to respond.

The three sets of stat-subjects produced very low DILIGENCE
scores.

DILIGENCE SCORE

strategy 1 -3.95
strategy 2 -3.95
strategy 3 0.0

The random strategy (3) as predicted gave a score of 0. The
other systematic strategies give responses marked worse than
random response.

Decision
DILIGENCE is not always greater than zero. Reject RHO.

Summary

The performance of some subjects on the cognitive task was
significantly worse than could be achieved by either random or
systematic strategies.



APPENDIX 11 page 5

APPENDIX 11C: RESEARCH ISSUE 3- To demonstrate overall improvement
on the task over time (learning).

RH3 - the performance (THINK time) of subjects will reduce

petween the first (phase 1) and the last phase (phase 5) of the
experiment.

RHO - the THINK time in phase 5 will be equal to or greater than
that in phase 1.

The matched-pairs t test is appropriate thus

Decision Rule
1f £t obs > 1.980 (2-tail Prob .05) reject RHO

Decision

t obs = 5.51, 10.95 & 8.63. 1In all case reject RHO (p < .0005).
Learning appears to occur.

(T-TESTS IN APPENDIX 12B)
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APPENDIX 11D: RESEARCH ISSUE 4 - To demonstrate individual
disengagement behaviour.

RH4 - The VARIABILITY difference

(phase 1 - phase 5) will be
greater than zero.

RHO - the mean of variance differences

(phase 1 - phase 5) will
pe equal to or less than zero.

The matched-pairs t test is appropriate

Decision Rule

1f critical value of t < = -2.000 (2-tail Prob .05) reject RHO

Decision
For all subjects t obs > -2.000. Do NOT reject RHO.

For the clerical subjects only t obs < -2.000. Reject RHO (p < .002)

Disengagement was only significant in the longer experiment 1 and
not in 2 & 3

(T-TESTS IN APPENDIX 12C)
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APPENDIX 11E: RESEARCH ISSUE 5 - to demonstrate subject
consistency across similar experiments.

RH5 - A subject will tend to maintain their rank order in all

varigbles measured across three different experiments well separated
in time.

RHO - the rglationship between a subject’s performance on the
three experiments (expressed as * Kendall's W) is zero.

Decision Rule
If chi-square obs > 50.89, p = .01 reject RHO

Kendall’s Coefficient of concordance for all experimental
variable across three experiments.

Variable Experiments W Chi-Square D.F. Significance
CAPACITY =* 2 .7914 71.2301 45 .0076
DILIGENCE 3 .5337 70.4506 44 .0069
REFLEX 3 .8387 113.2234 45 .0000
THINKtime 3 . .6613 89.2773 45 .0001
VARIABILITY 3 .5618 75.8447 45 .0027
ERRORS 3 .5659 76.3924 45 .0024
Decision

The null hypotheses may be rejected at p > .01 for all
experimental variables.

RELIABILITY

Kendall’s W is a nonparametric statistic convenient for
summarizing analysis. The conclusions of this test were further
investigated using Hotelling T"2 a more powerful parametric
statistic.

Decision rule
Reject RHO if F > 4.00 (1:48) for CAPACITY or F > 3.15 (2:44)
other variables. (HOTELLINGS TEST OF RELIABILITY IN APPENDIX 12D)

Decision

The critical value is exceeded for CAPACITY, REFLEX and
VARIABILITY. In these cases RHO may be rejected. The mean
pattern of results over the three experiments is the same.

F narrowly fails to achieve significance for THINK. The ERRORS
pattern however is clearly markedly different.

The ERRORS difference is readily explained. The distribution of
errors appeared to be Poisson (K-S Z = 1.811, p = .003 (2-
Tailed). Errors occurred in the same manner as other rare
events. The THINK time difference is less readily explained but
the distribution of THINK difference is markedly less normal (K-S
Z =1.201, P=.112) than that of VARIABILITY difference (K-S Z =
1.692, P = .007).
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APPENDIX 11F: RESEARCH ISSUE 6 - To demonstrate individual
differences are more significant than between group differences.

RH6 - the group means on all variables will be substantial
different.
RHO - there will be no substantial difference between group means

Decision Rule

t obs > varies in each case (degrees of freedom different)

Decision

t is significant for REFLEX only (clerks v mariners).
There are no significant sex differences

(T-TESTS for independent samples CLERKS V MARINERS IN APPENDIX 12E)
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APPENDIX 11G: RESEARCH ISSUE 7 & 8

RESEARCH ISSUE 7 - To demonstrate that the individual pattern of

disengagement relates to performance on work thought to be
repetitive and boring.

RH7 - The Pearson correlation coefficients, job performance to
VARIABILITY and THINK, will be negative and significant.

RESEARCH ISSUE 8 - To demonstrate that the individual pattern

disengagement relates to absence from work thought to be
repetitive and boring.

RH8 - The Pearson correlation coefficients, ABSENCE to
VARIABILITY and THINK, will be positive and significant.

RHO - The null hypothesis, r = 0, 1is the same in both cases.
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APPENDIX 11H: CORRELATIONS OF EXPERIMENTAL RESULTS TO WORK DATA

CORRELATION COEFFICIENTS EXPERIMENTAL VARIABLES TO RAW JOB DATA

OUTPUT ACCURACY VERIFY DAY USE KNOW SERVICE

CAP .1780 .2815* .1951
DILI -.0309 -.0817 .0162 -
REFLEX -.0422 -.0278 -.0836
THINK -.2730%* -.3649%* - 3269%% -
VAR -.1939 -.3483*%* - 3034* -
ERRORS -.0388 .1388 -.0703
* - Signif. LE .05 ** - Signif.

.0371
.1685
.1241
.1269
.1076
.0973

LE

.2201 .0587
-.1035 .0448
.0236 .2103
-.3413*%% - 1422
-.1636 -.1659
.0684 .2183

.01 (2-tailed)

ABSENCE ATTEND

-.2316

-.1482
.2197
.1656
.2576%*
.0256

-.2988%*

-.2167
.2672*
.1477
.2094
.0282

CORRELATION COEFFICIENTS EXPERIMENTAL VARIABLES TO JOB DATA DILIGENCE GROUP

MOTIVATED GROUP (DILIGENCE > 0, AND ERRORS =< 2) [N=67]

OUTPUT ACCURACY VERIFY
CAP .4010** .5564*x* .3913%
DILI -.2181 -.1948 -.2434
THINK -.4025%** -.4074** -.4067%*
VAR -.3095%* -.4787** -.4035%*

UNMOTIVATED GROUP (DILIGENCE <= O,

OUTPUT ACCURACY VERIFY
CAP -.1902 -.0146 -.1249
DILI .2283 .1191 .1784
THINK -.1877 -.3659 -.3238
VAR -.0395 -.2038 -.1966

* - S8ignif. LE .05 ** - Signif.

ABSENCE . ATTEND
-.2016 -.2452
.3091%* .3592%*

* .2804 .3461%*
* .3490%* .3395%*

AND ERRORS > 2) [N=35]

ABSENCE ATTEND
-.0468 -.2250
-.0691 .1046

.1267 -.0522
.0845 -.0511
LE .01 (2-tailed)
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APPPENDIX 111: CORRELATION EXPERIMENTAL VARIABRLES TO WORK FACTORS

Equatigns for PERFORM & DISTANCE (using weightings from factor
analysis)

FACTOR 1 PERFORM

(D1 x .915) + (D2 x .908) + (D3 x .914) + (D4 x .603)
+ (D5 x .866) + (D6 x .514)

FACTOR 2 DISTANCE

(D6 x .309) + (D7 x .949) + (D8 x .949)

PERFORM DISTANCE

CAPACITY .4603** -.3086

DILIGENCE .3116 -.2666

REFLEX -.2491 .3014

THINK -.5050%** .3054

VARIABILITY -.4433*%* .3478%*

ERRORS -.3281%* .0557

* - Signif. LE .05 ** - Signif. LE .01 (2-tailed)

(REGRESSION OF JOB FACTORS IN APPENDIX 12F)
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APPENDIX 11J: PREDICTORS OF WORK FACTORS

The regression gxperimental variables on PERFORM and DISTANCE was
repeated excluding those with DILIGENCE < 0 and ERRORS > 1.

Variable B SE B

Beta
D4 -1.506761 .443403 -.443109
Al .708236 .236792 .390010
(Constant) 23.314822 2.056365
Variable B SE B Beta
A5 .692907 .284129 .359259
A3 6.008577 2.814717 .314474
(Constant) 3.988476 2.218142

Compute MENTAL AGILITY FACTOR inserting BETA from multiple regression
MENTAL AGILITY = (Al x .39) - (A3 x .32) - (A4 x.44) - (A5 x.36)
CORRELATION MATRIX
DISTANCE PERFORM

MENTAL AGILITY - .4395%% L6223 % **

** - p < .005 **¥% - p < .0005 (2-tailed)

RELIABILITY OF PREDICTOR MENTAL AGILITY

The factor MENTAL AGILITY was calculate for all 3 independent
experiments and a reliability calculated.

(RELIABILITY ANALYS SIS IN APPENDIX 12G)



MENTAL AGILITY frequency and histogram

Count Midpoint
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One symbol equals approximately

.40 occurrences

1 -6.63 |**x
1 -6.13 |**x
0 -5.63
0 -5.13
0 -4 .63 .
2 -4 .13 |*Fx . *
2 _3.63 * % %k Kk Kk
2 _3'13 * % %k % %k .
8 _2.63 hkhkkhkkkhkhkdhkdhdhdhhkdhdhd.kdkkx*x
3 -2.13 * % Kk ke od ok ok ok ' .
9 _1'63 dhhkhkkhkhkdhddhkdhdhhrhhhdhkdhdhhhk*d .
20 _1'13 *****************************:********************
9 ._.63 hhhdhkhkkhkdkdhhkhhkhkhkhkhhkhhdkhkdik .
12 __13 ****************************:*
9 .3’7 ***********************.
10 .8'7 ******************:******
'7 1_37 ************:*****
3 1.87 *******:
i s e e S S R U
0 4 8 12 16 20
Histogram frequency
Mean -.762 Std err .163 Median -.775
Mode -6.884 Std dev 1.635 Variance 2.674
Kurtosis 1.696 S E Kurt .476 Skewness -.910
S E Skew .240 Range 8.856 Minimum -6.884
Maximum 1.972 Sum -76.930
K-S Test distribution - Normal
Absolute Positive Negative K-S Z 2-Tailed P
.20037 .16481 -.20037 2.024 .001

Valid cases

98
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APPENDIX 11K: RESEARCH ISSUE 9 - To investigate whether ability
on the SWAT test relates to the extent of disengagement.

RH10 - The Pearson correlation coefficients,

CAPACITY scores to
VARIABILITY and THINK,

will be negative and significant.

RHO - The null hypothesis, r = 0, is the same in all cases.

pearson correlation coefficients

THINK VARIABILITY
CAPACITY -.1395 -.2137*
* - Signif. LE .05 (2-tailed)

Decision

The null hypothesis may be rejected for VARIABILITY. There

is a weak link in the predicted direction. The null hypothesis
cannot be rejected for THINK.

[Ys
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The 2 significant positive slopes are

Variable

Means

A2

A3

Ad

A5

A6

A7

A8

A9

Al0
All
Al2
Al3
Al4
AlS5
Al6
Al7
Al8
Al9
A20
A21
A22
A23
A24
A25
A26
A27
A28
A29
A30
A31
A32
A33
A34
A35
A36
A37
A38
A39
A40
A4l
A42
A43
A4 4
A45
Ade
A47
A48
A49
AS50
A51
A52

B
0.00236

.067650
.120620
.066944
.006211
.306908
.320689
.125611
.137204
.119009
.015217
.007707
.010282
.269727
.082959
.041524
.212511
.008287
.079582
.117115
.077791
.055705
.042495
.099038
.050062
.194209
.005837
.113387
.028469
.082349
.037779
.077773
.017073
.006647
.119442
.057399
.046021
.015658
.001414
.122853
.068367
.167706
.114315
.108935
.117056
.065818
.001743
.209726
.001081
.001943
.001468
.038952

SE B

.062150

.108378
.100485
.097471
.116759
.153770
.163315
.144895
.130367
.106323
.091220
.102884
.118889
.155391
.120245
.120861
.140382
.005103
.118376
.114317
.139348
.089408
.113971
.125051
.106476
.113631
.005554
.128391
.136146
.113100
.113462
.127268
.128169
.103162
.124681
.104913
.140298
.140612
.114211
.127237
.103279
.075100
.141036
.120892
.141966
.149968
.005376
.103361
.005553
.005710
.005789
.055484
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to REFLEX score

marked (*).

Beta T Sig T
0.01425 -0.104 .5030
.086812 .624 .5356
.179471 1.200 .2363
.092924 .687 .4957
.007450 .053 .9578
-.297367 -1.996 .0520
.303103 1.964 .0558
-.137955 -.867 .3906
.150880 1.052 .2982
-.173065 -1.119 .2689
-.024895 -.167 .8683
.010437 .075 .9406
-.012108 -.086 .9315
.247503 1.736 .0894
-.107831 -.690 .4938
-.051050 -.344 .7328
-.242864 -1.514 .1371
-.225803 -1.624 .1114
-.113783 -.672 .5048
-.144154 -1.024 .3111
.099185 .558 .5794
.102361 .623 .5364
.058954 .373 .7110
.128773 .792 .4325
-.075022 -.470 .6405
-.262164 -1.709 .0943
-.166993 -1.051 .2989
-.135848 -.883 .3819
.032976 .209 .8353
.110262 .728 .4703
-.049577 -.333 .7407
.105369 .611 .5442
-.021232 -.133 .8946
.009467 .064 .9489
-.149011 -.958 .3432
.085142 .547 .5870
-.060215 -.328 .7444
-.016480 -.111 .9118
.002028 .012 .9902
.168912 .966 .3394
-.104204 -.662 .5114
-.326682 -2.233 .0306
.138044 .811 .4219
.150856 .901 .3722
.122531 .825 .4139
.065109 .439 .6628
-.046015 -.324 .7473
-.268197 -2.029 .0475
.027566 .195 .8465
-.048629 -.340 .7352
-.036037 -.254 .8010
-.091263 -.702 .4857



A53
A54
A55
A56
A57
A58
A59
A60
A6l
A62
A63
A64
A65
A66
A67
A68
A69
A70
AT1
A72
A73
A74
A75
A76
AT
A78
A79
A80
A81
A82
A83
Ag84
AB85
AB86
A87
AB88
AB89
A90
A91
A92
A93
A94
A95
A96
A97
A98
AS9

.002979
.004459

.121156
.005740
.001006
.004873
.003541
.003248

.001293

.003413

.008599

.001043

.003036
.004462

.008411
.008397

.001239

-7.406

2.545

001308
84E-04
008444
011315
83E-04

.001733
.008156

.017404

.022908
.005882
.004563

.018372

.008932
.005581

.015737

.001°11

.002525
.016137

.002543

.011006

.047977
.054456

.047650
.031343

.004945

.098004

.022353
.020742

.020475

.011795

.006042
.006106
.072409
.004615
.006357
.006503
.006646
.006784
.006922
.007090
.007258
.004449
.004092
.007821
.048275
.008207
.008131
.008339
.008565
.008843
.009116
.009420
.010019
.010057
.010395
.010438
.010845
.011247
.011714
.012212
.012717
.013436
.004595
.014710
.015484
.018407
.014732
.015954
.016910
.018047
.019051
.003853
.032297
.024739
.026640
.032193
.040020

.070387
.103498
.222511
.202337
.022034
.104357
.074174
.066627
.026001
.066992
.164914
.030786
.103304
.079500
.022793
.142319
.020369
.020978
.011944
.127668
.166103
.003620
.023896
.108704
.224171
.285184
.070381
.052543
.202995
.095135
.056917
.171751
.053826
.022211
.135831
.020189
.083195
.339490
.495128
.291969
.181744
.141030
.469211
.101942
.087135
.070878
.0394459
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.6243
.4690
.1002
.2199
.8749
.4574
.5967
.6343
.8526
.6324

.493
.730
.673
. 244
.158
.749
.533
.479
.187
.481

1.185

.234
.742
.571
.174
.023
.152
.157
.086
. 955

1.241

.027
.173
.811
.674
.195
.542
.406

1.568

P WEEPDNDWW

.731
.439
171
.416
.172
.042
.138
. 747
.007
.220
.640
.645
.283
.034
.904
.779
.636
.295

.2421
.8156
.4618
.5710
.8623
.3115
.8795
.8760
.9314
.3442
.2203
.9785
.8633
.4212
.1003
.0331
.5901
.6867
.1233
.4681
.6627
.2473
.6793
.8644
.3025
.8907
.4586
.0042
.0023
.0111
.1063
.2054
.0038
.3706
.4399
.5277
.7693



APPENDIX 12: STATISTICAL ANALYSES

APPENDIX 12B: T-TESTS FOR PAIRED SAMPLES PHASE THINK TIME DIFFERENCE

Variable

P1THK1
Experiment 1 99

P5THK1

P1THK2

61

P5THK2

P1THK3

P5THK3

Number
of Cases

Mean

Standard
Deviation

Standard
Error

APPENDIX 12 page 3

| (Difference) Standard  Standard 2-tail | t
| Mean Deviation Error Corr. Prob. | Value
S R Fommm e e fommmm -
T T fommmmmmmmm— -
I | | |
| .7652 1.381 .139 450 000 5.51
| . .
| |
e e e o mmmmmmm o -—m -
i et e Fommmm -
| |
2.1523 1.536 .197 538 .000 10.95
|
| |
e e R d-—mm—— -
e e e e
| |
1.6511 1.507 .191 .461 .000 8.63
| |
e e e tommmm



APPENDIX 12C: T-TESTS FOR PAIRED SAMPLES PHASE VARIANCE DIFFERENCE

Variable Number Standard Standard
of Cases Mean Deviation Error
EXPERIMENT ONE
Al7 P1VAR1
3.0839 2.862 288
ALL SUBJECTS 99
3.4652 2.265 228
A21 P5VAR1
Al7 P1VAR1
2.4014 2.401 285
CLERICAL ONLY 71
3.3018 2.004 238
A21 P5VAR1
EXPERIMENT TWO
B17 P1VAR2
3.3149 6.575 842
61
3.0825 3.216 412
B21 P5VAR2
EXPERIMENT THREE
C17 P1VAR3
2.0129 2.009 255
62
2.1219 1.217 155
Cc21 P5VAR3

| (Difference) Standard

| Mean
+
+
-.3812
+
-.9004
.2325
-.1090

Deviation

2.598

2.371

5.760

1.626

APPENDIX 12 page 4

Standard
Error

.261

.281

.737

.207

2-tail t
Corr. Prob Value
tmm e m— - - - Fm—————
R e = ———
.507 .000 -1.46
R +--=-===-
.432 .000 -3.20
R +--=-=-=-=-=-
Fmmmmm - - e
482 000 .32
————————————— +————.———_
————————————— +————-———_

587 .000 -.53
————————————— +———————_



APPENDIX 12D: HOTELLINGS T-SQUARED TEST OF RELIABILITY ACROSS EXPERIMENTS.

CASES =

SQUARED

FREEDOM:

CAPAC1

CAPAC2

49.0

13.8225
1

PROB.

DENOMINATOR =

.0005
48

1. Al
2. Bl

# OF

HOTELLINGS T-

DEGREES OF
1. A3
2. B3
3. C3

# OF

HOTELLINGS T-

DEGREES OF
1. A4
2. B4
3. C4

# OF

HOTELLINGS T-

DEGREES OF

CASES =

SQUARED

FREEDOM:

CASES =

SQUARED

FREEDOM:

13.8225
REFLEX1
REFLEX2
REFLEX3

46.0

10.5061
THINK1
THINK2
THINK3

46.0
5.4556

F
NUMERATOR

5.1363
2

2.6672
2

PROB.

DENOMINATOR

PROB.

DENOMINATOR

nn

APPENDIX 12 page

.0807
44



1. A5 VAR1

2. B5 VAR2
3. C5 VAR3
# OF CASES = 46 .0
HOTELLINGS T-SQUARED = 7.8107 F =
DEGREES OF FREEDOM: NUMERATOR =
RELIABILITY COEFFICIENTS 3 ITEMS
1. A6 ERRORS1
2. B6 ERRORS2
3. Cé6 ERRORS3
# OF CASES = 46.0
HOTELLINGS T-SQUARED = 1.1465 F =
DEGREES OF FREEDOM: NUMERATOR =

3.8186 PROB. = .0296
2 DENOMINATOR = 44

.5605 PROB. = .5749
2 DENOMINATOR = 44

APPENDIX 12 page 6



APPENDIX 12E: T-TESTS for independent samples CLERKS V MARINERS

Variable Number Standard Standard F 2-tail
of Cases Mean Deviation Error Value Prob
___________________________________________________________ o m e
Al CAPAC1
CLERKS 71 4.7028 1.943 231
1.01 .946
GROUP 2 27 4.5185 1.949 375
A2 DILIG1
CLERKS 71 6.6915 2.532 300
1.17 .589
MARINERS 27 7.1481 2.740 527
A3 REFLEX1
CLERKS 71 7424 213 025
3.72 000
MARINERS 27 5956 110 021
___________________________________________________________________________ +
A4 THINK1
CLERKS 71 3.0614 1.044 124
1.19 .629
MARINERS 27 3.0593 956 184
___________________________________________________________________________ +
AS5 VAR1
CLERKS 71 2.3966 1.922 228
1.35 .399
MARINERS 27 2.0163 1.655 319
___________________________________________________________________________ +
A6 ERRORS1
CLERKS 71 1.2676 2.084 247
2.05 .044
MARINERS 27 7407 1.457 280
——————————————————————————————————————————————————————————————————————————— +
APPENDIX 12 page 7

.42

.01

.91

Degrees of 2-tail

Freedom

96

96

96

96

96

Prob. Vaiue
fommmmm -

.676 .42
fmmmmm -

.437 -.75
fmmmmm— o=

001 4.45
bommmm =

.993 .01
fmmmmm e

.366 .97
Fmmmmmm e

.231 1.41



T-TESTS for independent samples MALE v FEMALE

Variable Number Standard Standard F 2-tail
of Cases Mean Deviation Error Value Prob
___________________________________________________________ o m e m e
Al CAPAC1
MALE 13 5.0846 1.881 522
1.01 .917
FEMALE 51 4.5725 1.876 263
___________________________________________________________ e e e e
A2 DILIG1
MALE 13 2.5154 2.160 599
1.34 .600
FEMALE 51 1.5902 2.500 350
___________________________________________________________ fm e e e
A3 REFLEX1
MALE 13 6792 143 040
2.50 .086
FEMALE 51 7467 226 032
——————————————————————————————————————————————————————————— fmm e m a4
A4 THINK1
MALE 13 2.8600 1.391 386
1.79 150
FEMALE 51 3.2049 1.039 145
——————————————————————————————————————————————————————————— e m e m e - -4
AS VAR1
MALE 13 1.7223 1.888 524
1.67 .336
FEMALE 51 2.7702 2.438 341
——————————————————————————————————————————————————————————— fmmm e e}
A6 ERRORS1
MALE 13 8462 1.463 406
1.03 .874
FEMALE 51 9608 1.442 202
----------------------------------------------------------- ettt R
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.88

-1.02

-1.44

Degrees of 2-tail
Freedom

62

62

62

62

62

Prob.

.383

.226

.312

.155

.799

t
Value
fommmm -
.88
fmmmmm— =
1.33
fmmmm———
-1.33
fommmmm .
-.84
fommmmmmm
-1.68
-.25




APPENDIX 12F: REGRESSION OF JOB FACTORS

Variable(s) Entered on Step Number

Multiple R .47357
R Square .22427
Adjusted R Square .20487
Standard Error .76550
—————————————————— Variables
Variable B

Al .225849
(Constant) 3.699387

DF Sum of Squares
Regression 1 6.77636
Residual 40 23.43933
F = 11.56409 Signif F = .0015
in the Equation ------------------ ———o-Z-o———--
SE B Beta T Sig T Variable
.066414 .473568 3.401 .0015 A3
.364846 10.140 .0000 A4
A5
AXS)
A4 THINK1

Variable(s) Entered on Step Number

Multiple R

R Square
Adjusted R Square
Standard Error

.60898
.37086
.33859
.69817

1..

Al CAPAC1

Analysis of Variance

Analysis of Variance

DF
Regression 2
Residual 39

F = 11.49450

Sum of Squares
11.20567
19.01002

Signif F = .0001

APPENDIX 12 page 9

Mean Square

6.77636
.58598

Variables not in the Equai

Beta In

.200745
.384761
.350606
.291449

Partial

.227432
.434706
.392733
.330907

Mean Square

5.60284
.48744

Min Toler

.9956093
.990198
.973351
.999999



Variables in the

Variable B SE B
Al .207682 .060872
A4 -.373179 .123797
(Constant) 4.978924 .539351

Variable(s) Entered on Step Number

Multiple R .35684
R Square .12734
Adjusted R Square .10552
Standard Error 1.91139

Variables in the

Variable B SE B
AS -.432023 .178824
(Constant) -3.506404 .514171

Variable(s) Entered on Step Number

Multiple R .49000
R Square .24010
Adjusted R Square .20113
Standard Error 1.80635

Equation - - - --------------- e e—————-
Beta T Sig T Variable
.435474 3.412 .0015 A3
-.384761 -3.014 .0045 AS
9.231 .0000 A6
1. A5 VAR1
Analysis of Variance
DF Sum of Squares
Regression 1 21.32362
Residual 40 146.13622
F = 5.83664 Signif F = .0204
Equation -------------=----—- oo ____
Beta T Sig T Variable
-.356841 -2.416 .0204 Al
-6.820 .0000 A3
A4
A6
2. A3 REFLEX1
Analysis of Variance
DF Sum of Squares
Regression 2 40.20688
Residual 39 127.25296
F = 6.16122 Signif F = .0047

APPENDIX 12 page 10

---- Variables not in the Equat

Beta In Partial Min Toler

-.136129 -.168460 .958157
-.176779 -.171292 .59069
-.228255 -.282770 .956089

Mean Square
21.32362
3.65341

Variables not in the Equat

Beta In Partial Min Toler
.179821 .189911 .973351
.336017 .359467 .998723
.169373 .140551 .600937
.026488 .027947 .971440

Mean Square
20.10344
3.26290



1.

------------------ Variables
Variable B

A5 -.417485

A3 -3.447191
(Constant) -1.063591

PIN

(probability limit for includion

in the Equation

SE B

.169104
1.

432941
125712

Beta

.344833
.336017

.050

T Sig T Variable
-2.469 .0180 Al
-2.406 .0210 A4

-.945 .3506 A6

APPENDIX 12 page 11

Beta In

.159767
-.082104
.144693

Partial

.180486
-.071388
.155701

Variables not in the Equat

Min Toler

.96977
.57448
.87992



APPENDIX 12G: RELIABTIILTITY A NALYSTIS - S AL E (A L L)

1. MENTAL AGILITY EXP1
2. MENTAL AGILITY EXP2
3. MENTAL AGILITY EXP3
# OF CASES = 30.0

ANALYSIS OF VARIANCE

SOURCE OF VARIATION SUM OF SOQ. DF MEAN SQUARE F
BETWEEN PEOPLE 129.0788 29 4.4510
WITHIN PEOPLE 69.0792 60 1.1513
BETWEEN MEASURES 14.4768 2 7.2384 7.6888
RESIDUAL 54.6024 58 .9414
NONADDITIVITY .2919 1 .2919 .3063
BALANCE 54.3105 57 .9528
TOTAL 198.1580 89 2.2265
GRAND MEAN = -0.0097
TUKEY ESTIMATE OF POWER TO WHICH OBSERVATIONS
MUST BE RAISED TO ACHIEVE ADDITIVITY = 0.9988
HOTELLINGS T-SQUARED = 18.6212 F = 8.9896 PROB. =
DEGREES OF FREEDOM: NUMERATOR = 2 DENOMINATOR =
RELIABILITY COEFFICIENTS 3 ITEMS
ALPHA = . 7885 STANDARDIZED ITEM ALPHA = .8045

APPENDIX 12 page 12

PROB.

.0011

.5821

.0010
28



OVERVIEW OF METHODS EMPLOYED IN THE STUDY

APPENDIX 13

TOPIC

METHOD | VARIABLE MEASURE | KEY STAT.
BACKGROUND
THEORY
Existing theory Literature
and evaluation review
Accidents
records
FOCAL
THEORY
Construction of Observation | Disengagement | Activities
new theory ina behaviour Interview
simulator
Workplace | Disengagement | Interview., ANOVA
observation | behaviour Day v night | T-TEST
comparisons
DATA
THEORY
Testing Experiment | Speed and Response REGRESSION
hypotheses variability time, Puzzle | T-TEST
solving
speed
& variance
Attention Reaction T-TEST
time, Error
rate,
Diligence
Stability of Further KENDALL'S W7
variables experiments HOTELLING T-
Criterion validity | Work record | performance Output PEARSON'S R
Absence Accuracy FACTOR
Days lost ANALYSIS
MULITPLLI:
REGRESSION
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