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The content. criterion and face validity of human performance tests in psychopharmacology research were examined 
in an earlier paper. Most evidence on test meaning and interpretation, however, comprises construct validity. 
This is critically scrutinized here, through a brief analysis of human performance theory (Broadbent, Sanders, 
Sternberg), and taxonomies of human performance function (Fleishman, Holding). While much construct evidence 
is rather nebulous and untestable (non-disprovable), it is probably the most accurate representation of current 
views on performance assessment. Tests gradually fall out of favour (or) into favour, rather than being shown 
to be clearly invalid (or) valid. Factor analysis, and task discrimination, are, however, two procedures for placing 
test interpretation/meaning on a sounder empirical basis. Returning to the overall problem of how best to investigate 
test validity. several proposals are made. Further criterion information should be sought, in large-scale studies, 
designed specifically to compare the practical utility of different tests and test batteries. There needs to be greater 
atmosphere of critical debate on test meaning, in order to clarify the performance functions being assessed. Factor 
analysis and task discrimination procedures also need to be more widely employed. Lastly, although many tests 
can be seen as measures of ‘information processing’, the inference that they provide indices of ‘real-life performance’, 
can rarely be made on current evidence. 
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CONSTR‘CJCT VALIDITY 

Construct validation is a fluid creative process 
. . . an interpretation is to be supported by putting 
many pieces of evidence together. Positive results 
validate the measure and the construct simulta- 
neously. Failure to confirm leads to . . . a new 
measuring procedure or a concept which fits the 
data better (Cronbach, 1984, p. 149). 

With construct validity the test is perceived as one 
aspect of the overall process of enquiry. Test find- 
ings are combined with all other forms of evidence 
to form the current body of knowledge. Since theor- 
etical understanding is central to construct valida- 
tion, the main theoretical approaches to human 
performance need first to be examined. Several cur- 
rent models have been derived from Broadbent 
(1958). Within that influential model the mass of 
stimuli received by the sense organs was filtered 
by a selective attention device, analysed within a 
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central limited-capacity processor and allocated to 
memory systems, while the whole sequence culmi- 
nated in response production. Information process- 
ing was seen as single channel and unidirectional, 
dedicated to responding to stimulus input in a fast 
and efficient manner. While originally conceived 
as an explanation for selective-perception and 
attention phenomena, it has influenced many later 
information-processing approaches, in both psy- 
chopharmacological and non-psychopharmacolo- 
gical research. These models show many similarities 
to Broadbent’s (1958) original (Broadbent, 1971; 
Linnoila, 1974; Bixler et al., 1975; Hindmarch, 
1980; Broadbent, 1982; Wesnes et al., 1987). 
Another group of models is derived from Donders’ 
pioneering studies of choice reaction time. Stern- 
berg (1969) marked the centenary of Donders’ 
work, by proposing a model of additive infor- 
mation-processing stages. These theoretical stages 
reflected the empirical conditions and analysis of 
variance factors; there was thus a direct link 
between experimental design, statistical analysis 
and theoretical explanation (Sternberg, 1969). 
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Sanders has further developed Sternberg’s model 
into the ‘cognitive-energetic’ model (Frowein, 
1981; Sanders, 1983). 

The above models all have implications for per- 
formance testing. The linear stage models of Stern- 
berg and Sanders are solely based upon the choice 
reaction time (CRT) paradigm. Experimental CRT 
task conditions are varied through manipulations 
of: stimulus intensity, signal quality, stimulus- 
response compatibility, and time uncertainty (e.g. 
Figure 1 in Sanders, 1983). The performance tasks 
used within the Broadbentian approach generally 
comprise a more diverse collection of tests, often 
selected to load upon particular information- 
processing stages. For instance, the batteries may 
contain tests of sensory reception, attention and 
vigilance, central processing capacity, memory and 
psychomotor responsiveness (see tests listed within 
Hindmarch, 1980; Cull and Trimble, 1987). 

The other broad approach is taxonomic, listing 
and classifying the different types of human per- 
formance function. Several global scales have been 
proposed: mental versus physical, cognitive versus 
non-cognitive, perceptual versus motor, simple 
versus complex, skilled versus habitual, and open 
versus closed (Holding, 1989). These dimensions 
overlap, and are too broad to determine the selec- 
tion of specific tests. However, they do allow the 
representativeness of test selection to be gauged; 
for instance particular batteries may contain a pre- 
ponderance of unskilled instead of skilled tasks, 
or simple instead of complex tasks (see: Content 
validity). Fleishman (1975, p. 1127) has proposed 
a taxonomy of more specific tasks: ‘Identification, 
discrimination, sequence learning, motor skill, 
scanning, and problem solving . . . although every- 
thing we know . . . indicates considerable diversity 
of functions within each of these broad areas.’ 
Some other taxonomies used by psychopharmaco- 
logy research groups were listed earlier (Content 
validity section; e.g. Hockey and Hamilton, 1983; 
Cull and Trimble, 1985; Bittner etal., 1986; Parrott, 
1986; Wesnes et al., 1987). There it was shown that 
there was no single taxonomy of tests which can 
be accepted as representative for all performance. 
The different taxonomies illustrated the variety of 
approaches, and the diversity of functions which 
need to be considered. The types of test they use 
are summarized in Table 1. 

The tasks identified within the model-building 
and taxonomic approaches have many similarities. 
This reflects their common information-processing 
ethos. They are generally simple, repetitive, easy 

Table 1. 
chological functions. and associated uerformance tasks 

Human performance: taxonomy of main psy- 

Stimulus reception: acuity, sensation, perception. 
Attention: detection of targets in a matrix of rapidly 

presented repetitive stimuli, e.g. letter cancellation, 
rapid information processing. 

Vigilance: detection of uncertain and infrequent stimuli 
over a prolonged time period, e.g. auditory vigilance, 
Mackworth clock test. 

symbol coding, arithmetic, Stroop name 
identification, Stroop colour identification. 

reasoning, mental rotation, concept identification, 
creativity, judgement. 

Cognitive attention: distinguish cognitively confusing 
stimuli, e.g. Stroop colour-word difference. 

Memory: digit span, recognition, recall, consolidation, 
retrieval, Sternberg variable set, numerous others 
(Smith, 1984). 

Simple psychomotor skill: tapping, aiming, simple 
reaction time, choice reaction time, Wilkinson 
continuous reaction time, unidimensional target 
tracking, steadiness, balance. 

Complex psychomotor skill: manual dexterity, two- 
dimensional coordination, multidimensional tracking, 
complex choice reaction time, piloting, complex 
simulator performance. 

Psychophysical, physiological and subjective measures: 
these are frequently included within performance test 
batteries (Taeuber et al., 1977). They often provide 
indices of alertness: critical flicker fusion, saccade 
velocity, subjective self-reported feeling state(s). 

Simple information processing: code substitution, 

Complex information processing: thinking, logical 

to perform and boring. Stimulus events are similar 
throughout, and the endless stream of stimulus 
input means that there is no response time ceiling. 
Task simplicity means that errors are relatively 
infrequent, so that error ceiling effects are probably 
common (error reliability on many tasks would 
probably be low if it were reported-Parrott, 199 1). 
Errors may be induced by asking subjects to per- 
form ‘as fast and accurately as possible’. Indeed, 
subjects performing at a comfortable relaxed speed 
would probably be told they were being too slow, 
during initial training sessions. Rabbitt (1 988) has 
written an elegant critique of the instruction to be 
both ‘fast-and-accurate’, pointing out that subjects 
may modulate their speed and accuracy. For 
instance, they may slow down slightly following 
an error, then gradually build up speed again (Rab- 
bitt, 1988, pp. 87-89). In computer-paced tasks, 
errors may be induced by presenting stimuli at a 
rate slightly faster than can be readily handled, as 
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in rapid visual information processing (Wesnes and 
Warburton, 1984). Alternatively, the stimulus 
input rate may be varied to produce a constant 
error rate for every subject, as in the recently devel- 
oped version of the above RVIP task (Hasenfrantz 
et af., 1989). 

Response requirements are generally simple and 
repetitive, often a button press. Thus psychomotor 
skill is kept to a minimum. It might be assumed 
that the use of a simple response would reduce 
learning to a minimum, but this would be 
erroneous. Rabbitt (1988) has demonstrated that 
performance improvements occur over a prolonged 
time (i.e. months), even with a basic measure such 
as simple reaction time. Similarly, Bittner et al., 
(1986) have analysed the number of training 
sessions required to achieve stable (but still- 
incrementing) performance, in various infor- 
mation-processing tasks. Beware of any study blith- 
ely reporting the absence of learning effects! Lastly, 
as well as being boring, most tasks are also mean- 
ingless. There is no intrinsic worth in manipulating 
small washers onto pegs then systematically replac- 
ing them again, or finding every letter ‘T’ in sheets 
of random letters. Many naive subjects are 
surprised at the simple sorts of task they are asked 
to perform in human performance studies. 

Tasks may be structured to require different 
amounts of information processing. Rabbitt (1988, 
p. 80) has stated: ‘The rate of information process- 
ing has become a standard index. . . in most models 
of cognitive processes.’ Examples of such tasks 
include: choice reaction time with 1, 2, 4, 8 stimu- 
lus-response positions (Hick, 1952; Clyde, 1981), 
letter cancellation with different numbers of stimu- 
lus targets (Parrott, 1986), or memory task with 
different set size (Sternberg, 1969; Sanders, 1983). 
It should, however, be noted that Bittner et al. 
(1 986) reported the test-retest reliability of infor- 
mation-processing slopes was often very low. Prob- 
lem difficulty may also be manipulated, as in: the 
serial subtraction of 3’s, 7’s, and 17’s (Stonier et 
al., 1982), or easylhard concepts in a cognitive iden- 
tification task (Parrott et al., 1982). Other task 
characteristics may also be changed. For instance, 
Koelega et ul. (1989, p. 49) compared four variants 
of a basic vigilance task. Stimulus size, stimulus 
duration, stimulus event rate, target probability, 
inter-stimulus interval and motor response were 
each kept constant. The physical definition of the 
target was systematically varied across the four 
tasks in order to investigate: ‘Whether performance 
. . . is determined by the mental operations involved 

. . . or by the nature of the stimuli employed’; sub- 
stantial performance differences between tasks 
were evident. 

FACTOR ANALYSIS AND TASK 
DISCRIMATION 

A primary aim is to establish standard techniques 
for the assessment of various aspects of infor- 
mation processing.. . as more is learned.. . sub- 
sets of information processing tasks should be 
developed (Wesnes et al., 1987, p. 89). 

Some indication of task interrelationships and 
groupings can be gained through two standard 
psychometric procedures: factor analysis and dis- 
criminant validation (Anastasi, 1982, pp. 145-1 50). 
Fleishman (1975) factor analysed large batteries of 
psychomotor and manual-control tasks (see: Con- 
tent validity). A similar programme of large-scale 
factor analysis studies is required for information- 
processing tasks, since it would provide objective 
evidence about test groupings (Cronbach, 1984, 
p. 283). 

Michon (1973, pp. 170-172) described the utility 
of factor analysis, but also warned: ‘Most factors 
are highly specific and restricted to the particular 
circumstances.’ Factor analysis is only a procedure 
for simplifying and reorientating whatever data are 
entered. Each test battery will generate its own 
factor pattern, with good and bad data sets all pro- 
ducing solutions. Those who expect consistent task 
groupings to emerge across research groups are 
likely to be disappointed, since the bias inherent 
within each battery will be reflected in the factor 
solution. Mine (1986, pp. 201-203) has discussed 
the possibility of substituting ‘elementary cognitive 
tasks’ for standard psychological tests. Various 
procedures, including factor analysis, were pro- 
posed as methods to generate these ‘elementary’ 
tasks. However, the whole approach is very specu- 
lative, with practical and theoretical difficulties, 
which Kline outlines (1986, pp. 204-205). 

Convergent validation occurs when a test loads 
on factors it is supposed to load on, while discrim- 
inant validation occurs when it does not load on 
unrelated factors (Anastasi, 1982, p. 147). For 
instance, a test of sustained attention correlating 
positively with another attention test is showing 
convergent validity. When it shows zero correlation 
with a memory test then it is displaying discrim- 
inant validity. These principles have occasion- 
ally appeared in human psychopharmacology, 
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although not under their psychometric labels. 
Studies using cholinergic agonists (nicotine), and 
cholinergic antagonists (scopolamine), will be used 
to illustrate them. Warburton and Wesnes (1984) 
suggested that acetylcholine was involved with the 
ascending neurotransmission of stimulus input to 
the cortex, rather than with psychomotor output 
systems. In their review a broadly consistent 
pattern of performance change was found, across 
drugs and performance measures, both in animals 
and man. Thus the different tests of stimulus pro- 
cessing showed convergent validity. Similarly, 
Parrott (1 986) reported dose-related decrements on 
measures of sustained attention and memory under 
scopolamine, while response output measures were 
generally unimpaired. Others have come to similar 
conclusions, although Dunne (1985, p. 126) noted 
some variation: ‘Recent experimental investi- 
gations into the effects of scopolamine upon human 
vigilance performance have produced some con- 
flicting conclusions.’ Dunne then analysed the 
different tasks in detail, and concluded that some 
of them, although labelled as vigilance measures, 
were rather insensitive as tasks. Low stimulus event 
rate was quoted as one cause of insensitivity, while 
memory loading was suggested to increase sensi- 
tivity. The failure to find convergent validation thus 
led to a closer analysis of the microstructure of 
each task, and a re-evaluation of why they were 
producing different findings. Wesnes and Warbur- 
ton (1984, p. 150) similarly suggested that a pre- 
vattention 
under scopolamine, because the task was ‘not sensi- 
tive enough to detect these changes’. 

Acetylcholine is also closely involved with 
memory (Warburton and Wesnes, 1984). Ghoneim 
and Mewaldt (1975) investigated the effects of 
scopolamine upon a battery of memory tasks. Per- 
formance was impaired on some measures but not 
others. In particular, scopolamine did not affect 
the recall of information stored prior to drug 
administration, but did interfere with the recall of 
information presented after drug administration. 
Thus scopolamine impaired storage but not recall. 
These results have been replicated in several 
studies, using both the same tasks and similar 
measures (Ghoneim and Mewaldt, 1977; Peterson, 
1977; Caine et al., 1981). Thus convergent validity 
was demonstrated for the memory storage tasks 
and for the memory recall tasks, while discriminant 
validity was evident between the recall and storage 
measures. Moving from cholinergic drugs, Frowein 
(198 1) demonstrated clear discriminant validity on 

a Sternbergian CRT task. Amphetamine improved 
movement time but left recognition time un- 
changed, while pentobarbital affected recognition 
time but left movement time unimpaired. It would 
be interesting to extend this finding, by attempting 
to establish convergent validity with other CRT 
tasks. 

INFORMATION PROCESSING OR 
PERFORMANCE? 

In addition to describing performance under 
maximal effort, applied research should concen- 
trate upon behaviour patterns normally dis- 
played in the everyday situation (Parrott, 1987, 
p. 109). 

While there is some consensus regarding tests as 
information-processing measures, whether they 
also comprise indices of everyday performance is 
a different problem. Empirical data concerned with 
this topic were examined in the earlier section on 
criterion validity. Here the basic ethos of these 
laboratory tasks is critically examined, to investi- 
gate whether they should be conceptualized as 
analogues of veryday performance. 

Most information-processing tasks assess the 
speed and accuracy with which a body of repetitive 
stimulus events can be processed. However, such 
high-speed processes match few real-world activi- 
ties. In most daily tasks arousal, motivation, and 
overall performance are sub-maximal. Office work, 
industrial skills, labouring and vehicle driving, are 
generally performed at a pace which can be sus- 
tained over a long period. Work application 
changes according to the situation, with slack and 
busy periods, boring or interesting problems to 
tackle, coffeelmeal breaks and unplanned interrup- 
tions. For instance, Hermann (1977) noted that 
naval watchkeepers scanned the sea for 48 minutes 
every hour on average, while this dropped to 32 
minutes/hour when a senior officer was present. The 
vigilance literature is replete with exavmples demon- 
strating that humans are poor at sticking to simple 
information-scanning/processing tasks (Warm, 
1984; Wiener, 1984). At the other end of the 
arousal-performance spectrum some occupations 
do demand high concentration and advanced skill: 
surgery, fighter aircraft pilot, concert pianist. Yet 
even these complex tasks involve many overlearned 
skills (Broadbent, 1982). Indeed, one central aim 
of training is to facilitate performance on a pre- 
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viously difficult task, so that it can now be per- 
formed with comparative ease. 

Another difference lies in the meaning of real- 
world activities since, unlike laboratory tasks, they 
can be structured into chunks of meaningful mater- 
ial. Broadbent (1982, p. 267) has stated: ‘From the 
point of view of skill theorists, statistically struc- 
tured tasks such as typing, speaking, or playing 
the piano involve the intake of large units of infor- 
mation well ahead of response, and the decision 
to output similar large units of motor sequence.’ 
Many everyday activities can be described using 
the terminology of skill, knowledge and expertise. 
Furthermore, when skilled at a task it can be per- 
formed without undue effort, thus leaving spare 
processing capacity available. For instance, Allport 
ef al. (1972) assessed pianists playing an unseen 
piece of music, while repeating previously unheard 
speech. Task interference was small, leading the 
authors to conclude that subjects were undertaking 
‘parallel’ processing of the two different tasks. 
However, Broadbent (1982, pp. 266-268) has 
rightly criticized this interpretation, stating that 
both tasks contained information redundancy, 
which allowed them each to be ‘chunked’, and so 
performed together. (Note: playing random unseen 
piano notes, while acoustically shadowing random 
words, would be a better test of ‘dual processing’.) 
Overall, therefore, most real-world tasks are per- 
formed at moderate levels of motivation and inter- 
est, with subjects pacing themselves to function at 
a steady efficient level. Spare processing capacity 
is then often available. This occurs because tasks 
are generally meaningful, structured and well-prac- 
tised. 

If the information-processing approach is not a 
direct model of everyday behaviour, what then does 
it represent? Basically it is a model of psychological 
integrity. It indicates the maximal capacity of the 
central nervous system. According to this view, 
information-processing tests are measures of com- 
petence (integrity of the nervous system), but not 
necessarily of actual performance (everyday behav- 
iour). It may be noted that linguistic theory also 
contrasts language competence (knowledge of 
structural linguistic rules), with language perform- 
ance (actual speech). 

Everyday performance is, however, very difficult 
to assess (Sanders, 1987). Whereas most infor- 
mation-processing tests are given for a few minutes, 
real-world performance needs to be studied over 
a prolonged period: the working day/month/year. 
The most prolonged types of human performance 

test are probably vigilance tasks, yet few last longer 
than 2 hours, and real-world vigilance activities 
have rarely been assessed for even a working day 
(Wiener, 1984, p. 232). Long-term studies are also 
rare in psychopharmacology. Comitas (1976) did, 
however, assess ganja (cannabis) users and non- 
users, in the sugar fields of Jamaica over a whole 
harvest season. Extensive interview and work-out- 
put data were collected. Production rates were 
almost identical for users and non-users; indeed 
many farmers hiring the labourers provided free 
ganja for their labourers (Comitas, 1976). Ganja 
use in Jamaica was seen as an aid to alertness, a 
conclusion previously noted by the Indian Hemp 
Commission in 1896: ‘The use of [ganja] to alleviate 
fatigue is very largely in evidence’ (cited in Comitas, 
1976, p. 31). The absence of performance impair- 
ments found by Comitas contrasts with the signifi- 
cant performance decrements found in laboratory 
information-processing tasks (Dittrich et al., 1973), 
and measures of car driving (Klonoff, 1974; Han- 
steen et d., 1976). This unimpaired work output 
may have occurred through the use of different 
organizational strategies. For instance one of Com- 
itas’s (1976, p. 29) subjects stated: ‘Relations with 
other people are better when I smoke . . . I don’t 
interrupt nobody. . . . I feel good about everybody.’ 
Thus while information processing might be 
slowed, task orientation or motivation may be 
improved, leading to unchanged overall output. 
Tasking a more traditional approach, Clayton 
(1976) analysed the utility of performance tasks for 
predicting car driving. Although there was broad 
general agreement on the sorts of performance 
change found with sedative or stimulant drugs, the 
review concluded: ‘No laboratory task bears a 
direct and strong relationship to accident and viola- 
tion rates, the normal indices of safe driving’ (Clay- 
ton, 1976, p. 247). 

If human psychopharmacology is primarily con- 
cerned with psychological integrity, then labor- 
atory information-processing tasks are 
appropriate. A sensitive laboratory test should be 
able to indicate a drug-induced change to psycho- 
logical functioning. However, the limitations of 
information processing should be recognized. For 
instance, Tart (1 975) identified ten psychological 
processes underlying conscious human activity, of 
which ‘input processing’ was only one. Other 
psychological functions which may be affected by 
psychoactive drugs include: interoception, self- 
evaluation and decision making (Tart, 1975). 
Adaptive coping behaviours, or changed task 
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priorities, may also occur (Parrott, 1987). Real- 
world performance is wider and more complex than 
simple information processing, and deserves its 
own research initiative. For instance, the strategies 
used in handling tasks, or the time and effort dedic- 
tated to them, might be altered in many ways by 
psychoactive drugs. Yet this area remains largely 
unstudied, 

CONSTRUCT VALIDITY: CONCLUSIONS 

Studies designed to provide a standard assess- 
ment of the psychomotor effects of drugs in com- 
mon use should be preceded by a thorough 
preliminary consideration of the behavioura1 
effects that might be expected and the relevance 
of these effects to matters of practical conse- 
quence (Wittenborn, 1987, p. 74). 

As stated earlier, there has been little informed 
debate on the meaning and interpretation of per- 
formance tests in human psychopharmacology 
(Cull and Trimble, 1987; Wittenborn, 1987; Hind- 
march, 1989). This makes it a difficult area to 
integrate, although some patterns do emerge. Many 
psychopharmacological understandings of human 
performance are based upon a general arousal/ 
performance relationship, where sedative drugs 
lead to impaired performance, non-sedative drugs 
leave performance unchanged, and where stimu- 
lants can improve or impair performance (depend- 
ing upon position on the Yerkes-Dodson inverted- 
U function; Parrott and Hindmarch, 1975). This 
basic model seems to underlie many views on 
human performance. Many drug classes are, at least 
partially, identified by their arousal effects. It also 
leads to straightforward practical decisions: pre- 
scribing drugs with least ‘sedative’ side-effects 
(Wittenborn, 1987). If this simple tripartite model 
were correct, then all one would need to assess per- 
formance would be a single test of sedation. Several 
tasks might be proposed for this role: choice reac- 
tion time (Parrott and Hindmarch, 1975; Hind- 
march, 1980; Frowein, 1981; Hockey and 
Hamilton, 1983; see Content validity section), rapid 
visual information processing (Wesnes and War- 
burton, 1984; Hasenfrantz et al., 1989), letter can- 
cellation (Parrott, 1986), auditory vigilance, 
memory storage, the psychophysical task of critical 
flicker fusion, or target tracking (see reviews by 
Hindmarch, 1980; Cull and Trimble, 1987; Witten- 
born, 1987). If the above model were correct then 

all performance indices would show the same pat- 
tern of performance change. Each test would be 
impaired/improved to a similar extent, inter-test 
correlations would all be high, factor analyses 
would generate a single dominant ‘performance’ 
factor, and task batteries would show ‘convergent 
validation’ rather than ‘discriminant validation’ 
(see earlier). 

Although this arousallperformance model does 
provide a core basis for understanding, it is too 
simplistic. There are several grounds for criticism: 
performance is too diverse and complex to be de- 
scribed on a single dimension; arousal is also not 
a unitary concept; different performance functions 
are probably subserved by different neurotransmit- 
ters (with multiple inputs from various amines and 
peptides). Overall, therefore, different drugs should 
lead to different patterns of performance change. 
Warburton and Wesnes (I  984) elegantly analysed 
the relationships between neurotransmitter (acetyl- 
choline) action, drug effect and performance func- 
tion. Similar complex relationships could be 
described for other neurotransmitters. Many 
human performance studies show subtle differences 
between tasks, with some showing marked change, 
others showing no alteration, while many show 
intermediate performance levels (Ghoneim and 
Mewaldt, 1975, 1977; Hindmarch and Gudgeon, 
1980; Frowein, 1981; Stonier et al., 1982; Thomp- 
son and Trimble, 1982; Cull and Trimble, 1985; 
Parrott, 1986). What is required is an equally subtle 
attempt to understand these different patterns of 
performance change. The binary categorization of 
findings into two groups: those which produced 
a significant performance change, and those the 
‘non-significant’ side of traditional cutoff points, 
does not do full justice to most data. In particular, 
borderline alterations in performance may need to 
enter into consideration. It is incorrect to conclude 
that borderline confidence limits indicate the 
absence of performance change; statistically they 
represent an area of uncertainty, where decisions 
should not be made. 

Psychometric theory provides guidelines for the 
ways in which concepts such as ‘human perform- 
ance’ should be validated/understood. Construct 
validation is seen as central. Anastasi (1986), 
Angoff (1987), and Cronbach (1987) have each sug- 
gested that content and criterion validity are 
strands within the development of the construct. 
Anastasi (1986, p. 4) stated: ‘We can see that con- 
tent analyses and correlations with external criteria 
fit into particular stages in the process of construct 



VALIDITY AND INTERPRETATION OF PERFORMANCE TESTS 203 

validation, that is, in the process of determining 
and demonstrating what a test measures.’ The find- 
ings and conclusions offered in the earlier sections 
on face, content, and criterion validity are therefore 
of relevance here. Construct validation also 
involves the integration of diverse strands of all 
information. Angoff (1 987, p. 26): ‘Construct vali- 
dation . . . requires many lines of evidence, not all 
of them quantitative.’ 

Cronbach (1987) contrasted ‘weak’ and ‘strong’ 
approaches to construct validation: ‘The weak pro- 
gram is sheer exploratory empiricism . . .  saying 
little more than “the more information the test 
developer provides the better”. This advice trivial- 
ises the idea of strenuous enquiry.’ He then con- 
trasted this with: ‘The strong program . . . which 
calls for making one’s ideas as explicit as possible, 
then devising deliberate challenges’ (Cronbach, 
1987, pp. 12-13). Alternative explanations for the 
current database should be sought, with experi- 
ments designed to investigate the contrasting pre- 
dictions. If theoretical predictions are empirically 
confirmed, then theory and test are supported. If 
not confirmed, then theory, test or both, should 
be modified (Anastasi, 1982; Cronbach, 1986). This 
sort of procedure has been rare in human psycho- 
pharmacology since most evidence has been of the 
‘weak’ variety, i.e. the simple accumulation of data. 
What is needed are firm predictions about perform- 
ance change, which can then be empirically investi- 
gated. 

As stated earlier, if predictions are not con- 
firmed, then either test or theory should be changed. 
This is an idealized picture, and other explanations 
for unexpected findings may be offered: sample too 
small, insufficient task practice, suboptimal dose, 
the ubiquitous ‘random error’ is invoked, or the 
untypical findings are simply ignorediforgotten. 
Whatever the rationalization processes involved, 
both test and theory often remain unchanged. 
Another problem with construct validity is that, 
in attempting to encompass all the evidence, it can 
become weak and nebulous. Cronbach’s (1987, 
p. 4) recent views on construct validation illustrate 
this position: ‘What work is required to validate 
a test interpretation? That question, with its hint 
that we are after a thumbs up/thumbs down verdict, 
I now regard as shortsighted and unanswerable.’ 
The question is not attacked, since it remains 
important, but it is impugned as unanswerable. 
This defensive view has developed with the spate 
of litigations against educational test developers in 
the USA, and may have relevance for pharmaceuti- 

cal research. The weakness of the construct valida- 
tion approach can be gauged by the infrequency 
with which any test has ever been directly refuted. 
Tests tend to fall out of favour, rather than being 
disproved. 

A greater atmosphere of critical debate is there- 
fore also required, where tasks are analysed in 
detail, and reasons for divergent findings openly 
debated. Dunne (1985) provides an example of the 
sort of theoretical task analysis which should be 
involved. Koelega et al. (1 989) provide an example 
of empirical investigation into the structural factors 
of different tasks. Studies such as these should lead 
to improved understanding, to better practical 
models of performance, and to differentiation 
between good and poor tests. They might also lead 
to algorithms for improving the structure of tests, 
thus making test design a more rational process. 

These debates on test meaning would be facili- 
tated by the use of standard benchmark tests, and 
archetypal psychoactive drugs, as positive internal 
controls. Benchmark tests could be chosen on the 
basis of availability, sensitivity and validity. They 
might be selected from the following: rapid visual 
information processing, letter cancellation, Wilkin- 
son continuous reaction time, code substitution, 
logical reasoning, target tracking, discrete choice 
reaction time, critical flicker fusion, simple math- 
ematics, or auditory vigilance. Archetypal psycho- 
active drugs could form an equivalent set of 
benchmark positive internal controls. They could 
be selected from: alcohol, amphetamine, cannabis, 
diazepam, chlorpromazine, amitriptyline, nicotine, 
scopolamine and others. Dose, route of adminis- 
tration and time of testing would need to be stan- 
dardized for each drug type. The use of these 
standard control measures would facilitate com- 
parisons across studies. 

Construct validation, warts and all, is the most 
accurate representation of current psychological 
practice. It mirrors the normal processes of psycho- 
logy where, despite clarity within studies, knowl- 
edge and theory accumulate in a more haphazard 
manner. Theories are hardly ever proved or dis- 
proved. Construct validation is similarly nebulous. 
Indeed, a sceptical view of construct validity is that 
it is face validity for the experts. Few tests generate 
clear predictions, or allow direct refutation, so both 
theory and tests remain. Ultimately the measure 
of a good theory is pragmatic: is it useful as an 
explanatory framework? The central question for 
any performance test is also pragmatic: does it pro- 
vide useful information on drug action? 
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batteries, yet the choice of test often differs 
between research groups. Studies using these 
different batteries in parallel would provide 

ies could also be improved through the inclu- 
sion of complex tests, particularly for 
thinking and higher information processing. 

psychoactive drugs could be used to facilitate 

argument ‘Ontributes when it develops useful information on test groups. Most batter- facts and when it highlights uncertainties of fact 
or implication. A community should be disputa- 
tious. Then judgements are more likely to be as 

1987, p. 7). 
sound as Present information allows (Cronbach, (8) Standard benchmark tests and archetypal 

At the start is was stated that there are no easy 
answers to the question of performance test 
validity. This has been evident throughout this 
review, although some broad conclusions can 
be offered. 
One major problem is the absence of critical 
debate. Constructive analysis on the meaning 
of performance tests therefore needs to be 
encouraged (Dunne, 1985). 
Convergent and discriminant validation should 
be investigated systematically. They could pro- 
vide information on test groupings, and 
indicate which tests assessed different psycho- 
logical functions. Test groupings could also be 
investigated through factor analysis. These stu- 
dies would need to be large-scale, designed spe- 
cifically to answer questions about test 
interrelationships. Post-hoc analyses, under- 
taken on data from studies designed for other 
purposes, would rarely provide useful infor- 
mation. 
Many tests display broad psychoactive sensiti- 
vity. Thus sedative drugs generally impair per- 
formance, non-sedative drugs leave it 
unimpaired, while stimulants can improve it. 
While drug sensitivity is a prerequisite for tasks 
in this area it does not provide direct infor- 
mation on test meaning. 
Current views on human performance are 
largely based upon laboratory task findings. A 
broader conceptual perspective needs to be 
taken, with studies of real-life activitiedstrate- 
gies, and how they are affected by psychoactive 
drugs. 
Criterion validity should be assessed more 
extensively. This would involve careful selec- 
tion of real-world criteria, investigating both 
their intercorrelation and their correlation with 
the laboratory tasks. These studies would need 
to be large-scale (+40 subjects), in order to 
maximize the ratio of meaningful/random error 
variance. 
Content validity has been built into many test 

comparisons across studies. Archetypal psy- 
choactive drugs could also form an equivalent 
set of positive internal controls. Tasks should 
also be well documented, with test-retest reli- 
ability values reported (Parrott, 1991). 

(9) Lastly, there has been a major imbalance in 
human psychopharmacology between pure and 
applied research. With a preponderance of 
practical applied research the main criterion for 
test selection has been sensitivity to psycho- 
active drug. The problems of test meaning and 
interpretation have been comparatively neg- 
lected. 
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