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INTRODUCTION

This chapter traces the history and development of computer- or wel?-based
testing. It is argued that for all kinds of testing the standards of quality and
control can only be achieved by experimental approaches that guarantee
objectivity, reliability and, above all, validity. A brief look at possible areas
of application clearly indicates that there is a growing demand for computer-
and web-based tests. Apart from traditional multiple-choice item formats, the
most promising approach is seen in simulation and game test procedures.
Very often they are cast in joblike scenarios so that managers and applicants
find them particularly attractive for their real life perspective. However, these
tests are problematic in terms of providing good psychometric measurements.
Finally, we propose some ideas and criterja for quality assurance.

The introduction of computer-assisted testing (CAT) is directly connectec.l to
the prevalence of personal computers themselves. Thus, 1/1/1980, the earh'est
date put into the boot ROM of the first IBM PCs, may be taken as the starting
point of CAT. Sands, Waters, and McBride (1997) tell this story very well.
However, there had been earlier attempts, which were compiled by Suppe§,
Jerman, and Brian (1968), and by Suppes and Morningstar (1972) in their
seminal report on computer-based training. And if one goes back even further,
then Pressey’s (1926) learning machine may be considered a very early
attempt at ‘mechanising’ training and testing, although it was quite far
removed from what we today understand as computerized testing.
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Hence the advent of versatile PCs marks the beginning of the modern
approaches to testing and training. PCs flourished as mass storage became
available, so that nowadays they are to be found in every office and most
homes. This increase of storage on hard drives and CDs and in other forms,
also allows for the use of sounds and motion in training and testing. It is
possible to envision a future when testing embedded in training and psycho-
logical testing will be done with PCs or with something like a general home
multi-media control box, the successor of our present television set, which will
be a versatile computer that, apart from radically transforming our home life,
providing entertainment, tele-work and education, will also fulfil training and
testing functions. Already the modern testing of today emulates a good televi-
sion show and is a far cry from the electronic page turners of the early days.

In psychological measurement generally, and in computer-based testing in
particular, it is* considered to be crucial to keep all items concealed from
participants. Only specimen items are released to participants so that they get
an idea of what is going to be asked of them, what the testing session will look
like, and what possible results would emerge. In many cases this information
is so inadequate that it patently fails in preparing the participants for the real
testing situation.

An entire literature stemming from psychological experimentation has been
borrowed for computerised testing, but the fundamental emphasis is still on
‘experimental control’. Testing should be organised in such a way that nothing
but the underlying psychological trait or competency carries over into the
results. Standardisation is another important factor besides ‘experimental
control'—seating arrangements, lighting, taped instructions, strict time con-
trol, and other conditions have to be the same for every participant. If any of
the situational factors are considered to have a bearing on the final results,
then all participants must be equally subjected to them in the same manner.
Paper-pencil testing, individual testing of one person by one psychologist,
and even computer-assisted testing follow the same principle of control and
standardisation in order to ensure quality of results.

However, this sense of strict control becomes more difficult to implement
with the notion of an entertainment box in any household where testing may
also be delivered. Nevertheless, the internet makes this possible, and there is
no way of stopping it. Rather, the challenge is how to assure quality of
individual results and personnel decisions. Careers and pay will depend on it,
as will self-esteem and social recognition. It seems that solutions at hand
continue to follow the strict control paradigm and use technical devices to
achieve this end, but the question remains as to how the professional
development of internet-based testing programs can be taken forward.

COMPUTER- AND INTERNET-BASED TESTING

It is impossible to predict what form CAT will take in the future. New
programming tools, new test designs, and new ways of measuring complex
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behaviours are constantly being devised. So most of the features of tests are in
flux. The sections below aim simply to provide an overview of contemporary
testing programmes. Computer- and web-based tests were advocated for the
following reasons. They:

o make scoring and norm-based interpretation easier and assure objectivity;

e use psychometric features to estimate a person’s ability efficiently;

e allow us to design items that make use of certain multimedia features such as
simulation and dynamic presentation formats in order to betfer diagnose
problem solving abilities;

e provide scores in order to obtain immediately a:

e number right score, formula score, maximum likelihood score (IPL, 2PL,
3PL)

e process scoring (as in the learning test approach)

e person fit index (IRT based), response time index, plausibility check

¢ norm or criterion referenced score '

o feedback of results (personalised, immediate, quality based on item
content, behaviour oriented).

ABCNews (17 December 2000) states on its web-page that ‘The biggest
advantages of computer-adaptive testing are time-related. The test is offered
on demand at many testing centers around the country. Students see their
scores immediately. Adaptive tests are usually shorter than paper-and-pencil
tests. The GRE, for example, has gone down from three hours to two hours,
15 minutes. Proponents of computerised tests say they more accurately reflect
the taker’s ability. The computerised GRE now includes a writing assessment.
The Test of English as a Foreign Language now includes an audio component’.

This list of advantages of CATs is further supplemented by the accounts
given in other chapters in this book. Some of what flows over the internet at
the moment is innovative not so much in terms of constructs or psychometrics
but more in terms of design features of new item types. Here, one finds not
only the good old multiple choice items but also items enriched with sounds,
motion pictures, and audio—video sequences. Laboratories announce that
olfactory as well as tactile oriented items may be the fad of tomorrow. Some
400 smells can be produced electronically today and could be used in

ysjng-ﬁ men, health inspectors, perfume designers and many more. 50
quite new meafis.of ‘controlling’ testing are being developed.

The more recent psychometric developments in item response theory (IRT)
will have to deal with issues of equivalence of scales, parallel measures,
repeated measurement, and p8ychometric properties. Furthermore, the design
of a testing system has to address the problems of test faking, checking the
identity of participants, personal data“and item security, and response
latencies due to participants or due to operating-systems or hardware. '

Administering tests over the web requires taking acceunt of environmental

and situational control issues, public versus in-house provision of test sys-
tems, and computer system requirements and idiosyncrasies such'as.different
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handling of shapes, colour, sound, motion, streaming formats for motion
pictures, display settings, browser configuration, and stability of communica-
tion on/off line. Undeniably, reliability, validity, appeal, and user friendliness
and, for most companies and managers, costs, are important. Again, this is by
no means a complete list.

TESTING (FOR) THE HOMO LUDENS ,

Problem Solving Scenarios

While the vast majority of all current CATs and web-based tests use tradi-
tional page-turning items, it seems that the more innovative item sets built on
content and psychometric criteria as in Computer Adaptive Tests and problem
solving scenarios will be very well suited for the Homo ludens of the future.
Therefore the latter test formats are given some attention here. Problem
solving scenarios explore aspects such as the finer cognitive processes
involved in problem solving, e.g. typical stages of problem solving, general
or specific strategies, typical errors and differences in the problem solving
skills of experts and novices. Research also focuses on the relation between
problem solving skills and personality characteristics on the one hand, as well
as the relation between problem solving ability and intelligence or knowledge,
on the other. It is claimed that newly coined concepts such as ‘heuristic
competencies’, ‘operative intelligence’, ‘system based thinking’, and ‘net based
decision making’ can be measured through these scenarios.

According to Dérner, Kreuzig, Reither, and Staudel (1983), complex pro-
blems can be described and simulated as systems of interconnected variables.
These problems have the following characteristics:

o Complexity. Numerous aspects of a situation have to be taken into account
simultaneously by participants.

o Interconnectivity. The various aspects of a situation are not independent and
cannot, therefore, be independently influenced. Interconnectivity also
includes the important role of feedback loops and side-effects.

e Dynamics. Changes in the system conditions also occur without infervention
from the problem solver. ,

o Intransparency. A situation is labeled intransparent when only a part of the
relevant information is made available to the problem solver.

o Polytely. Sometimes the problem solver must simultaneously pursue multi-
ple and even contradictory goals.

Computer-simulated scenarios are used as a way of translating such complex
problems into an assessment context. Subjects have to run a city ‘transporta-
tion system’ (Broadbent, 1977), or manage a small factory. Funke (1991)
provides an overview of the various scenarios. Mostly one finds simulations
of a “‘company’ competing on some market with different ‘organisational units’
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(e.g. research policy, developing and launching new products). For example,
the TAILOR SHOP scenario or equivalent derivatives asks participants to
- maximise benefits and stabilise the company over a period of time. The
' success of each participant or a small group is judged against ‘cumulative
: gains’ and “future orientation’. Information about these performance criteria is
- displayed to participants continuously. The scenario as such deals with the
- production of shirts. However, the system is kept relatively un-transparent,
" being based on 24 system variables of which only 11 are modifiable by

participants. Results emphasize measures such as final value of the company,
relative gains with equal weights given to all periods, and relative gains with
higher weights given to later periods.

Another system, FSYS (Wagener, 2001) has a different set-up: an agricultural
service company dealing with tree plantation and care and marketing lumber.
Profits may be maximised by taking action against insects and anti-soil
pollution. Participants are evaluated according to the stock value of the
company, avoidance of errors, setting priorities, early exploration of system,
information retrieval before decision making, attention given to stock value,
and assertiveness while controlling company.

The most prominent example js the simulation called ‘Lohhausen’, where
the subject has to act as the mayor of a small simulated town with the name
1.ohhauser’ (Dérner et al., 1983). Subjects are able to manipulate taxes, in-
fluence production and sales policies of the city factory or the housing policy
and so on. They are simply told to provide for the prosperity of the town over
a simulated ten-year period within eight two-hour experimental sessions.

Scenario Difficulty

Of course, it is possible to give some ideas as to what moderates a scenario’s
difficulty:

o Content: knowledge in general, knowledge of the subject matter of the
scenario, product, market and so on, acceptance of content and task by
participants, generality or specificity of content, and impact of lateral
knowledge. '

o User interface: methods of instruction, mode of interaction with other
participants or the system, motivational character of the scenario and dis-
plays, ergonomics of the interface, mode of acquiring information, note
taking system, organisation of interaction, and means of input.

o Formal structure of system: number of variables, manipulation of system,
number of periods and interaction time, real time simulation, number of
nodes between input and internal variables, and nature of interaction of
variables.

e Feedback of information: information about trends, delayed system informa-
tion, percentage of trivial rules, assisting functions; information about
system status, rules, and success criteria.
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e Evaluation of results: methods, dimensions, functional structure of systems,
randomness, compatibility with prior knowledge, structural redundancy,
antagonistic features, number and reducibility of rules, compensatory fea-
tures, time-lagged controls, side-effects, internal dynamics, reversibility,
traps, difficulty range of tasks, and needed forecasting.

These facets may be used to make a scenario easier or harder, but it is
not possible to predict the overall difficulty level from the facets before the
test.

Advantages and Disadvantages-of Using Computer-Based Scenarios
for Diagnostic Purposes

In Europe, and especially in the German-speaking countries, computer-based
scenarios are used as assessment tools in both research and practice. Some of
the complex problem-solving scenarios used in the context of personnel
selection are presented by Funke (1995), and a discussion of the advantages
and disadvantages of this form of application can be found in Funke (1998).
The main advantages of using computer-based scenarios as diagnostic tools
are that the tasks (1) are highly motivating and (2) involve novel demands that
(3) are deemed to have higher face validity than intelligence tests, and (4) test
takers enjoy working with the simulations (see Kersting, 1998).

Much attention is given to face validity in that authors advocate that the
simulation scenarios are much closer to the nature and challenges of pro-
spective jobs than ordinary tests. So incumbents are led to see simulation
scenarios as representative tasks. The lay public is intrigued by the content
and purported relation of the scenarios to real life challenges. This makes it
hard, from time to time, to insist on empirical facts. For example, rarely is a
thorough task or job analysis presented to verify the cognitive demands of
both jobs and simulation tasks in regard to validity; rather, users rely on the
nice mock-ups of a scenario per se. There is a strong reliance on ‘faith” to
demonstrate what one encounters in real life.

Candidates are more open in their responses than with traditional ‘tests’
(Shotland, Alliger, & Sales, 1998). Feedback and administration within orga-
nisations is easier as the meaning of the test is ‘obvious’, face validity increases
motivation, face validity correlates with the attractiveness of the organisation,
and managers ‘love’ face valid computer tests (Smither, Reilly, Millsap,
Pearlman, & Stoffey, 1993). In relation to online assessment in general,
84% of users of an on-line procedure reported a ‘positive experience’
(Vlug, Furcon, Mondragon, & Mergen, 2000) and on-line assessment was
rated significantly ‘more fair’ and ‘more satisfying’ than the paper—pencil
version (Reynolds, Sinar, Scott, & McClough, 2000). Scenario-based tests
provide more realistic job preview, require less time for follow-up interviews,
and make it easier for candidates to self-select and to accumulate knowledge
about job characteristics during the selection procedure. There is nothing B
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wrong with face validity—it is just the weakest criterion in arguing for the
quality of a testing instrument as a predictor of future performance.

However, the diagnostic use of computer-based scenarios also entails
serious difficulties that have yet to be overcome.

(1) The central question of appropriate approaches to the operationalization
of problem solving quality remains largely unanswered.

(2) The reliability of the measurements obtained with some of the computer-
based scenarios is less than satisfactory (see below).

(3) The existence of a task-independent and thus generalizable problem
solving ability has not yet been substantiated. This indicates that the
ability to steer the system is dependent not only on the skills of the
problem solver, but evidently also on the nature of the task in question.

(4) The main problem is construct validity. It is still unclear which skills are
actually measured by means of the computer-based scenarios (see Siif3,
Kersting, & Oberauer, 1992; Siif3, Oberauer, & Kersting, 1994). Either the
measurement has to be interpreted as an indicator of an independent
ability construct (as suggested by newly coined concepts such as ‘net-
worked thinking’, ‘heuristic competence’, and ‘operative intelligence”), or
the scenarios are regarded as a new measurement method which, in a certain
respect, is better able to measure established constructs such as intelli-
gence than has previously been the case (e.g. in a more differentiated
manner or with a higher level of acceptance). Beckmann and Guthke
(1995) have summarized the European research dealing with the contro-
versial relation between traditional measures of intelligence and problem
solving skills.

(5) Evidence for the criterion validity of the measures used is also urgently
needed.

Reliability

Theoretically, it is to be expected that the reliability of scenario-based control
performance measures will be lower than that of other performance measure-
ments, e.g. intelligence tests, as problem solving scenarios provide more
degree of freedom for the test taker and control performance is probably
determined by heterogeneous factors. Due to the dependence of each system
- state on the preceding ones, unintended sources of variance such as motiva-
tional fluctuations or fatigue can build up, creating sequential dependencies in
_ processing times. The long duration of response times, as compared to
intelligence tests, does not increase the reliability. As a rule, each run of the
simulation merely results in ‘single act’ criteria (Fishbein & Ajzen, 1974).
Psychometric results from simulation games yield in some cases
estimates of different kinds of reliability. To give some examples, Koller,
Strauf}, and Sievers (1995) used three variants, all of which are based on a
‘tailorshop’ scenario: Textile Production, Fuel Delivery, Coal Distribution. As
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dependent variable the ‘number of periods with capital gains” was used. For
Fuel and Coal scenarios the number of periods with capital gains correlated at
r = 0.69, for Textile with Fuel r= 0.41 and for Textile with Coal r = 0.44.
Funke (1995) used a parallel version of a video recorder production scenario
and found an r = 0.83.

As for internal consistency, Miiller (1993) found r = 0.83 to r = 0.86 for two
independent parts of a simulation game. In contrast, the test-retest reliability,
which Miiller based on a repeated test after 5 months, was r =053 and
thereby clearly lower. In the investigations by S8 et al. (1992, 1994), 137 test
takers repeated the ‘tailorshop” after an interval of one year. The retest stability
was r = 0.46. ~

According to the reviewed studies, in certain scenarios at least some specific
measures satisfy the reliability requirements necessary for diagnostic use, in
spite of unfavourable theoretical prerequisites (e.g. multiple performance
conditionality, learning effects, and the low level of aggregation). Funke
(1995, S. 189 ) states that the reliability of performance on scenario-based
problem solving tasks is on the same level as the reliability of so-called
‘simulation oriented’ methods (such as group discussions). In general, per-
formance on tasks such as these shows lower reliability than intelligence tests.

Criterion Validity

Thus far, only a single study (Kersting, 1999, 2001) has directly compared the
predictive criterion validity of computer-based scenarios with the validity of
existing procedures deemed to have overlapping coverage. A total of 104
police officers were tested. For a subgroup of 26 participants it was not
possible to analyse criterion validity because they attended a police academy.
For all participants general intelligence according to the Berlin Model of
Intelligence by Jdager was assessed (BIS; Jdger, 1982, 1984; see Bucik &
Neubatuer, 1996; Wittmann, 1988). Before or after completing the intelligence
test all participants worked on two computer-based problem solving scenar-
ios. The scenarios that were used both referred to an economic context. One .
was the so-called ‘tailorshop’ (where subjects have to manage a tailoring
factory); the other was the scenario ‘Disco’, which required the management of
a computer chip factory. In both these scenarios the goal was to manage the
company in a way that maximized the company’s assets at the end of the
game. Control performance is — according to the instructions given -
measured as ‘final asset value’. Both scenarios generated similar findings. .
Due to restrictions of printing space, only the results of the ‘tailorshop’
scenario will be presented here. After having worked on the ‘tailorshop’
task subjects had to work, among other things, on a paper—pencil test to
assess system-specific knowledge. This paper-pencil test asks, for example
about the relationship of distinct key variables in the “tajlorshop’. ;
For the purpose of criterion validity a series of retrograde and concurrent
criterion measures were assessed. The present account focuses on predictiv
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validation. A postal questionnaire of criterion data on participant’s job
erformance was conducted on average one year and seven.and a half months
after the initial testing. For some 73 out of the 78 initial participants the
questionnaires were returned; this equals a response rate of 94%. Their age
- ranged from 78 to 57 (median = 36). In most cases job performance ratings
~ were obtained from their direct supervisors, who were asked to rate their
© gubordinates on a series of job-related performance dimensions, all of which
could be attributed to intelligence, problem solving ability, and cooperative
ability. The latter was used for the purpose of discriminant validation.

Raters were at first requested to mark for each of the three dimensions on a
four-point scale how in terms of the respective dimensions the ratee, in
comparison to colleagues, belonged to different quartiles of the comparison
group. After these initial questions, which assess the extent of general abilities,
15 jtems tapped specific behaviours considered to be relevant to everyday job
performance. They were indicators of constructs such as intelligence, problem
solving ability, and cooperative ability. To give an example, in one of these
items related to problem solving ability the term ‘sensibility and flexibility
towards changes’ has been explained as follows: "The achievement to con-
tinously confront one’s own actions with reality and to adjust one’s own
decisions flexibly to feedback’. :

However, the rating scales measuring problem-solving behaviour and
intellectual behaviour on the job were highly correlated, and were thus
combined into a scale called ‘quality of problem solving behaviour and
intellectual behaviour in daily job performance’.

Table 8.1 shows correlations of these criteria with intelligence, problem
solving and knowledge. The table shows the correlations of these predictors
with the supervisor assessments made about one and a half years later.
Problem solving and intelligence related job performance could best be
predicted by intelligence (r = 0.39). The problem solving scenario and the
knowledge test also proved to be valid predictors.

Table 8.1 Predictive criterion validity—comparing problem solving scenarios and
intelligence tests

Quality of
problem solving
behaviour and

intellectual Partial correlations, controlling for...
behaviour in daily Job performance:
job performance Intelligence Problem solving Knowledge cooperative ability
Intelligence 0.39** 0.33** 0.32%* 0.07
Problem 0.37% 0.29* 0.32%* 0.19
golving
Knowledge 0.30% 0.23 0.23 0.06

Source: From Kersting (2001). Diagnostica, 47, 67-76.
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For all predictors the assessment of cooperative ability demonstrated dis-
criminant validity. Additionally, partial correlations were computed. It is
immediately obvious that the different variables predict similar variance to
a large extent. This leads to the question of whether a combination of
predictors is able to raise the validity of the prediction, i.e. incremental
validity. This was tested by a hierarchical regression analysis. In the first
step, based on the highest bivariate correlation, intelligence was included,
yielding an R of 0.39. By also including system specific knowledge about the
‘tailorshop’ as a second predictor, R was raised to 0.46. This equals an
incremental percentage of explained variance of 7%. Another increment in
prediction was achieved by including the third predictor, control performance
on the ‘“tailorshop’, but was significant only at the 10% level. After inclusion of
all predictors a multiple correlation of R = 0.50 was obtained.

Considering a predictor above and beyond intelligence thus provides a
substantive contribution to predictive power. On purely statistical terms
control performance and knowledge proved to be similarly adequate in
achieving significant prediction increments. The variable that was added to
intelligence on the second step led to a statistically significant increase of the
multiple R. The variable that was included on the third step did not. The
sequence in which the predictors were included in the hierarchical regression
shown here was based on the theoretical assumption that the systematic
variance in control performance on problem solving scenarios can essentially
be attributed to intelligence and knowledge. Accordingly, based on these
theoretical assumptions, intelligence and knowledge were given priority in the
hierarchical regression analysis.

Problem solving scenarios are diagnostically interesting, because it is not
only intelligence but also knowledge that is required for managing these
scenarios. Inclusion of knowledge in job performance may yield an increment
in overall validity. For practical purposes it may be worthwhile to use both
intelligence and knowledge assessment. Problem solving scenarios will be
helpful in this regard, because managing complex problem solving scenarios
demands acquiring knowledge, which could subsequently be tested.

Significant progress in the domain of problem solving assessment cannot be
expected until both the operationalization of problem solving quality and the
psychometric quality of assessment instruments are improved. Above all, it is
essential to classify the ability tapped by the performance measures within an
existing nomological network. Studies are required in which sufficiently
reliable measures are implemented by means of different computer-based
scenarios, and differentiated measures of intelligence are administered in
sufficiently large samples. At the same time, tests of additional theoretically
relevant constructs such as knowledge also need to be administered. In
investigations of this kind (see Wittmann & Siif}, 1999) it was shown that
the systematic variance captured by problem solving scenarios can mainly be
attributed to intelligence and prior knowledge. There is no empirical evidence
for the existence of something like a problem solving ability as an independent
construct.
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QUALITY ASSURANCE

Returning to the initial argument for a controlled psycho-diagnostic experi-
© ment, it seems obvious that the test environment for unsupervised web-based
* testing in particular is quite uncontrolled. There may be background proctors
_ such as friends and relatives if testing is done at home. Moreover, participants
- may use books, information materials, or the ‘internet’ as an aid in responding,
. pot to mention unobserved effects resulting from emotional and physiological
. gtates such as fatigue, boredom, and so on. Even the differences in technical
~ equipment, browsers, operating systems, and displays may cause variations in
- results that are error variance. Participants may ‘fake’, repeat tests, or return to
previous items, if no precautions are taken. This can be remedied to some
degree by sophisticated software, but ultimately full control is only possible
by using professional testing centres as is done by ETS and other big test
delivery companies. Even in self-assessments for vocational and educational
purposes, some minimal standards for controlling the testing situation must
be ensured.

It should be mentioned here that simulations and games have their own
drawbacks and lack of proper control too. Typical problems include misun-
derstanding instructions and lack of personal contact or emotional ‘rapport’
with assessors, which is hardly compensated by an impersonal FAQ list,
wordy reports based on few items, impersonal transfer of resulis, no personal
feedback in case of unfavourable results, lack of acceptance of the psycho-
metric procedures, security of data transmission, anonymity, and test fairness,
to name just a few.

All the various drawbacks and problems of control discussed in this chapter
are nothing but a challenge to improve quality. It is essential that several
qualitative and quantitative studies are carried out to identify and remove
flaws. With modern IRT it is not only possible to reach an economical score
estimate, but also to use statistical fit indices in order to gauge whether the
participant is responding in line with a theoretical model. Whenever there is a
low fit for a series of responses, it becomes imperative to find ot how to
improve the test administration algorithm. The same holds true for timing
controls and protocols. They tell, on an item by item basis, how long a
participant has been working on each task. They provide the basis for
detecting aberrant response patterns. Having a cup of tea during the test
may be fine, but a ten minutes interruption of a cognitive task lowers validity
and reliability!

Intelligent programming of computer and web based test administration
routines for the future poses a big challenge. Group testing in the past showed
that participants did not always function at the level for which the test was
designed, frequently leading to false decisions. To overcome such problems in
the open environment of web testing is the challenge that lies ahead of us. ETS,
for example, have used video cameras to monitor participants in order to
safeguard against ‘false test takers’ and ‘helpers’. Modern technology will
bring further support in this respect.
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Figure 8.1 Three mode model of modern tests and their future challenges (in red)

It seems that internet-based tests lead to more self-disclosure (Locke &
Gilbert, 1995), an aspect assessors are looking forward to with some excite-
ment. The more we invest in quality assurance and personally appealing
instructions, the more the people will come to value these assessments.

Web-based tests in the future will be much more than they are today (see
Figure 8.1). They are communications with people who are very eager to Jearn
about themselves and the demands of their job, a company, a university, and
the like. Cheating is deplorable and exercised in order to attain a particular
goal. Thus future tests need to be subjected to the best quality assurance
procedures available, well marketed, and presented in an intelligent way so
that everyone understands that cheating is counterproductive and works
against the interests of both the individual and the organisation. Those who
understand this will respond to web-based testing in the controlled manner
the program and the assessors require. Participants should enrich their test
taking by exercising internalised control, so that the test enables them to show
their true behaviours and characteristics. In this regard web-based testing,
apart from posing a challenge in terms of experimental controls, psychometric
intricacies, and measurements, also opens up fresh opportunities for a gaining
a wider recognition of psychological testing.
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