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Paul Barrett: Mariner7 NZ I/O Special Interest Group Wed. 20th Feb, 2002

This presentation was given to the NZ special interest group of I/O psychologists –
Auckland region – on Wednesday 20th February, 2002. It’s partly a very brief 
exposition of the current Mariner7 preference profiler technology embodied in the 
Talent Engine product – but also an attempt to let others see the kinds of implications
I feel are worth considering when using this new assessment strategy, and some of 
my thinking around these. The Mariner7 assessment technology is “patent applied 
for” both here in NZ and internationally – but, collaborative research is always 
welcomed!

Also, many thanks to Stewart Forsyth and Nigel Guenole for inviting both Helen 
Sedcole and myself to speak about various aspects of the Mariner7 products.
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The Talent Engine application: an HR web-hosted 
recruitment/selection, succession-planning product – for wide-
band search and filtering of candidates for job positions.

Combines search-sort-select algorithms using fact-based 
information with work-preference/frequency information 
acquired using a new method of response acquisition – the 
preference profilerTM

Paul Barrett: Mariner7 NZ I/O Special Interest Group Wed. 20th Feb, 2002

http://www.mariner7.com

Essentially, the Mariner7 Talent Engine (TE) product is a web-based 
tool for use by HR professionals who have to make selection decisions, either for 
staff recruitment, promotion, training, succession-planning, or wherever some 
selection is to be made for an optimum short-list of individuals from a much larger 
“potential” list. Specifically, it is an asp-model (Active Server Page- dynamically 
generated web-pages) application that enables candidates or HR professionals to 
access it from any internet access point, world-wide. The same design model is used 
for Mariner7’s other flagship product – Talent Manager. 

TE requires information from “candidates” regarding their biodata
(education, experience, demographics) and their work preferences. The biodata is 
assessed using form-based, fixed-field acquisition, along with a customised 
information acquirer – the Flexi-Profile. This latter component allows the HR 
professional to generate custom questions for candidates that may be relevant to 
specific features considered of interest (for candidate relevancy-profiling). TE then 
acquires a candidate’s work preferences via the Preference ProfilerTM [PP] – the 
methodology with which we are concerned in this presentation. However, we make 
assessment of not just your work preference, but how often you like to be engaged in 
it during the typical working day (the frequency attribute)

Using these two sources of information, the HR professional can then 
begin to search amongst candidates in the system database – using relevant biodata
and work preference profiles. There is also another source of derived information that 
can be used here .. the job goals …
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Work
Preferences

JOBSJOB
GOALS

Much effort has been spent on developing the rules that map 
Work Preferences onto Job Goals
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The schematic above sums up the other source of information 
available to the HR professional – job goals. If job roles are defined by an 
organization (e.g. dairy product sales manager, recruitment executive, sales 
administrative assistant etc.), then, the Mariner 7 TE model requires that these job 
roles are defined in terms of the job goals (so that the work preference and frequency 
attribute scores can be related to the goals, and thus to several similar but distinct job 
roles). This required the development of a specific Mariner 7 model of job goals that 
could be used as the “common-language” interface between job roles and an 
individual’s job-related attribute preferences. This model was evolved over several 
months and iterations of literature-search and expert discussion, followed by a pilot 
sampling exercise amongst 100+ working adults. 

Then, a validation sample of 948 working adults was acquired, in
which these individuals not only completed the Preference ProfilerTM [PP], but also 
told us which or our 41 job goals they had experience of, and whether they liked or 
disliked that experience. From this information, it was possible to form a Statistical 
prediction Rule (SPR) link between work preference and frequency, and each job-
goal ratings, such that we could now use the PP information to make inferences about 
whether a candidate might actually like being engaged in those job goals considered 
by an HR professional to be important for a particular job position or role. 

What we found here was that individual preference and frequency 
attributes did not predict job goals very well, but, several composite sets of these 
attributes did permit such SPRs to be generated.
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Above is the Macromedia FlashTM PP screen showing how TE 
acquires work preference and frequency attributes from an individual (i.e. me!). The 
candidate (user) provides preference ratings using two “pawn” sliders (one for each 
pair of the complementary attributes), and a frequency response slider. As the user 
completes each attribute pair in turn, they can switch at any point to the alternate 
view (shown in the bottom right-hand corner of the screen), and make direct 
adjustments in the 2D stimulus space itself.

The interface initially displays a set of 12 blue discs in the top left 
hand corner of the screen. Each disc is associated with a pair of complementary 
words e.g. “Clarity & Ambiguity”.  Next to the discs, on the right hand side of the 
screen, is a text-box  that provides verbal statements describing or characterising the 
current positions of the three "sliders“. This text is dynamically updated as the pawns 
and frequency “clock” are moved. The two "horizontal perspective" pawn sliders  are 
initially set at 0%, with the horizontal frequency response slider/clock set at 50:50%. 

Associated with each of the three sliders is a text-fragment that 
explains the meaning of each of the slider rating for that particular complementary 
word-pair. Each pawn slider also has a graphic depicting either “like”, “ambivalence” 
or “dislike”. The frequency slider shows a pie graph which depicts the percentage 
ratio of time spent on one or the other attribute. 

What you note is that all responses are achieved using a mouse-click 
and object movement. 
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This is another example for the attribute pair: Autonomy and Support.
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This is another example for the attribute pair: Guidance vs Hands Off
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What we see here is the Alternate View. By clicking on the lower
right-hand “button” - “Switch View”, the candidate/user can look at the above. This 
shows the essence of the PP application. Each attribute that has been rated using the 
PP pawns/sliders is now positioned accordingly into the 2D stimulus space, bounded 
by the axes of preference and frequency. The user immediately sees what they are 
saying about themselves, not only via the item attributes but also via the text 
statements that appear as a list on the right-hand side of this screen. 

Given the relative positions of attributes in this 2D space, the
candidate/user might want to make fine adjustments to positions of any attribute 
(adjusting either preference or frequency). They can do this by just “picking up” and 
moving an attribute with the mouse – and positioning it where they feel more 
comfortable. The text is dynamically updated as they do his. So is the pawn/slider 
screen for that attribute. 

What you see above is the actual PP screen for me. In terms of work 
preferences, this about sums me up! Note, if I prefer, I can Switch View back the 
pawn slider screen – or, as I prefer, now stay within the 2D screen and adjust my 
attributes taking into account the entire cumulative picture of myself that I have just 
created.

The next slide shows all the statements that are used to describe my 
work preferences, based upon the PP I have just completed. 
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From the candidate/user perspective – only the Personal View tab 
would be available. If logged in as an HR Professional, you see the Organisational 
and Talent Finder tabs. This is where the target profiles are set, and searching and 
sorting implemented. 

The “publish” and “unpublish” buttons allow a candidate/user to either 
make their PP available publicly to HR professionals searching for candidates, or to 
leave it “hidden” from all searches. In this way, we cater for candidates who may 
want to complete the profiler to see how they look to themselves, but who do not 
want to become candidates who may be found via targeted profile searches.

The best way to get a feel for all this is to go to our site – register 
yourself as a user (all free), and complete a PP yourself. In this way, you can assess 
how the experience feels, and how it compares to the many questionnaires you may 
have completed online. 

So far, our feedback has been extremely positive in that users have 
clearly indicated that completing a profiler was actually enjoyable – and didn’t feel at 
all as though they were being “assessed”. 

But, now we go beyond the commercial and into the murky world of
my thinking! 
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Construct Definition
What constitutes Test Theory now?
The Assessment Technology
Personality Assessment?

What I find interesting to consider are the implications of making 
assessment, not via many items per construct/attribute, but using the attribute itself as 
the “probe” for a response. Single item assessment has been implemented before – in 
several Values tests. For example Rokeach’s Value Survey (1967, 1973) – which 
uses 36 single item values which are to be ranked/rated by individuals. However, 
nothing like the PP exists at the moment – partly because it is a technology-
dependent solution, akin to tailored testing which awaited both item-response theory 
and computer technology to become a practical reality. Braithwaite and Scott, in 
Robinson, Shaver, and Wrightsman (1991) discuss some of the problems and 
advantages of single-item Values assessment on pages 662-666 of their book on 
Attitude Measurement. Some of the problems and issues we discuss below are similar 
to the matters they discuss.

But, let’s get right down into these issues …
-References-
Braithwaite, V. and Scott, W.A. (1991) Values. In John Robinson, Phillip Shaver, 
and Lawrence Wrightsman (eds) Measures of Personality and Social Psychological 
Attitudes. New York: Academic Press. ISBN: 0-12-590241-7

Rokeach, M. (1967) Value Survey. Sunnyvale, California: Halgren Tests.

Rokeach, M. (1973) The Nature of Human Values. New York: Free Press
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Constructs as “narrowly defined” 
attributes (as in physics)

-v-
Constructs as “broad meaning” domains 
(item parcels, 1st and 2nd order factors etc)

The point here is that constructs within individual differences have 
historically been defined as broad meaning-domains, such that more than one 
questionnaire item/probe has been required to ensure that the breadth of the construct 
was adequately measured. Rules of thumb over the years have generally required at 
least 10 items per construct (Kline, 2000). But, the narrower the meaning of a 
construct, the fewer items that have been used. In a sense, this is a non-issue –
because it is clear that a very narrow meaning construct in fact only requires a single 
indicator variable. For example, length within physics is a narrowly defined construct 
which requires just one simple measurement to acquire magnitudes of “lengthness”. 
Of course, the units of such measures can be varied, along with the means by which 
we will make such measurement – but, there is a “Normative” meaning of length –
for which very precise and accurate measures exist. Within psychology and the social 
sciences, we simply do not have a normative meaning for anything (the one 
exception being the Lexile scale for reading proficiency). Thus, our measures of the 
meaning domains of our constructs are varied, of unknown accuracy (because we are 
uncertain to some extent of what EXACTLY we are trying to measure), and mostly 
approximate to some substantive degree. Thererefore it has made sense to proceed 
using multiple measures of individual constructs – a kind of averaging out of the 
“noise” and an enhancement of the common “core”. But, if you do narrow the 
meaning right down to a singe core defining component, then what exactly is to stop 
you using this property so that you need only ask individuals to rate the single, 
narrowly defined construct itself?

Kline, P. (2000) The Handbook of Psychological Testing (2nd Edition). Routledge. 
ISBN: 0-415-21158-1
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Clues …

Bollen and Lennox’s (1991) paper ..“testlets”
Structural Equation Modelling
The Barrett and Paltiel (1996)  “POP” scale
Wittgenstein’s grammar of meaning

I am not alone in querying or even dismissing the “lets’ ask lots of 
questions around our construct so that we get a broad, stable assessment of it. Bollen
and Lennox (1991) has invoked the concept of  “testlets” – small item parcels that 
define a single narrow construct. The context of this approach has been that using 
structural equation modelling, where current guidelines specify that latents should be 
measured with no more than about 5 indicator variables, and as Hayduk (1996) has 
argued, even just one. 

Another indication that using a single item can have no appreciable 
measurement loss was provided by Barrett and Paltiel (1996) – using the POP scale 
of 30 items to measure the same information as the 240 items of Saville and 
Holdsworth’s Concept 5.2 normative Occupational Personality Questionnaire (OPQ). 
The results indicated that the median correlation (corrected for unreliability) between 
a single item and an entire OPQ was 0.89, with one-third of the scales correlating 
0.95 and above with a single item. Although we argued that the use of a single item 
was not likely to be optimal, further consideration over the years has changed my 
mind completely. In short, the success or otherwise of such a venture is a function of 
how broad the meaning of a construct is initially defined. 

The next slide shows the items from the presentation given at the 1995 
Warwick British Psychological Society Conference – looking at homogeneity and 
heterogeneity issues with the 16PF Form A, OPQ, and POP questionnaire. The whole 
presentation can be downloaded from my presentations page:
http://www.liv.ac.uk/~pbarrett/present.htm … entitled 
The POP questionnaire - single item psychometrics and 16PF Form A vs 16PF5
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T8-Innovative alpha=.85 Mean ITC=.59

I do not find it easy to generate creative ideas
People approach me for creative ideas
I find it hard to be inventive
New ideas come easily to me
My ideas are rarely innovative
I enjoy coming up with lots of valuable ideas
I rarely have many original ideas
I generally have an original approach to problems

Examples of OPQ Concept 5.2 scale items
(paraphrased for copyright purposes)

N=621 Barrett, Kline, Paltiel, and Eysenck

These are the paraphrase of the items that compose the Innovative 
scale on the Concept 5.2 OPQ questionnaire. I’ve retained the word “ideas” as it 
appears in each of the items on the questionnaire. I’ve removed the item numbers 
here. Look at the very high alpha. The single POP item that replaced all of the above 
was: I generate creative and innovative ideas.

Not exactly a difficult call, in fact Laurence Paltiel and myself wrote 
the POP items as a bit a fun in about 30 minutes – hardly care and attention – but this 
is all that is required when a construct definition is so narrow. The corrected 
correlation between this item and the 8-item OPQ scale was 1.0. 

There is a clear and simple lesson here – you do not need many items 
per scale as the “received wisdom” would have it – where specific conditions exist 
concerning the breadth of construct that you are aiming to measure. 

Further, test theory becomes an irrelevance under these conditions.
-References-
Barrett, P., and Paltiel, L. (1996) Can a single item replace an entire scale: POP vs
the OPQ 5.2 Questionnaire. Selection and Development Review, 12, 6, 1-4
Bollen, K., and Lennox, R. (1991) Conventional wisdom on measurement: A 
structural equation perspective. Psychological Bulletin, 110, 2, 305-314
Hayduk, L.A. (1996) LISREL issues, debates and strategies. Johns Hopkins 
University Press. ISBN: 0801853362
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Classical True-Score Theory – test score 
theory

Item Response Theory – item-based theory
No more Test Theory – the New 

Psychometrics
Measurement Theory: Reliability & Validity 

from a measurement perspective rather than a 
conventional psychometrics perspective.

Here, I was drawing the distinction between test theories and their 
different focus. 
The equation  x = t + e provides the essence of the foundational proposition of 
classical test theory .. where 
x = the observed test score, t = a hypothetical error-free true-score
e = the random error associated with a true score.
Questionnaire items are assumed to be sampled from “universes” or “domains”. 
Estimation of reliability and other parameters is made using the algebra of linear 
sums. True-Score Theory (TST) is largely concerned with estimating the reliability of 
a test, given the assumptions about error made within the model (all sources are 
aggregated into the e parameter, regardless of context in which the errors occur). IRT 
theory, unlike the preceding two test theories just discussed, is at the item level. 
Rather than make assumptions about hypothetical domains of items, or the 
nature of hypothetical  “true-scores”, IRT theory seeks to impose a response model 
on the pattern of responses on an item, thus permitting a quantitative estimate of 
degree of fit of the data to the model. Further, response error can be partitioned 
precisely into that due to the “badness of fit” of items to the model (test score error 
or unreliability), and that due to the “badness of fit” of persons to the model (person 
error or unreliablity).

Once we move away from statistical domain sampling theory (TST) 
and Item scaling onto a latent variable, we no longer have any test theory! So, here I 
assert that now we worry directly about measurement, and look at reliability and 
validity from a measurement rather than a “psychometrics” perspective.
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Attributes or objects for rating are moved 
into or onto a response area, defined in one, 
two, or three dimensions.

A user is not required to make any kind of 
numerical rating or judgement of an attribute 
or object, although one can be made if 
considered desirable, acceptable, or necessary 
. 

OK- here I am quoting from our patent application … but note how we
have removed the constraint that a a response need be numerical or constrained by 
language describing “Likert-type” categories. I think this may have consequences on 
both the quality and style of responding of candidates - although I’m not certain 
whether this reflects more “accurate” responding or merely serves to confuse a 
candidate/user. So far, our feedback from users seems to indicate that we might be 
obtaining more accurate responding, but, the sensitivity inherent in the current 
quantitative extraction of coordinate positions of attributes from the profiler may be 
producing more test-retest instability than usual over long periods of time (our 10 
week test-retest study). This is where I am considering using relative rank procedures 
to extract information from the PP, such that we can lose the linear quantitative 
extraction in place of a method that seems more honest to the kind of responses we 
are acquiring (in reality, ordinal judgements that are unlikely to be solely linear 
judgements of magnitude).
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The user can see all previous “rating” 
activity prior to any new rating of an attribute 
and object. This is a feature of the technology 
– simultaneous and cumulative, visually-
explicit, direct development of an entire set of 
ratings/judgements. This is unique to this 
assessment technology 

This is interesting (to me at least!). Normally, users do not see how they 
are scoring on a test until they have completed the test. The PP, however, is utterly 
transparent. Nigel Guenole spotted this straight away – and has indicated concern 
regarding the potential to fake-good etc. – if using the PP to say assess personality or 
some other kind of attribute which may be construed as possessing some aspect of social 
“value” etc. There is no doubt this is something we are going to have to look at, although 
if you believe Hough (1998) or Ones, Viswesvaran & Reiss (1996) – there is no problem! 
However work by Barrett and Brown, summarized in Barrett and Hutton  (2000) would 
seem to indicate the contrary.

Frankly, if Social Desirability/Faking good does not affect validity job-
performance validity coefficients, this suggests to me that personality measures per se are 
in fact irrelevant to job performance. The problem Barrett and Hutton report is that the 
second order structure of the 16PF5 is compromised within applicant data – which affects 
the scoring of the scales themselves. This is an issue that requires some hard empirical 
analysis work.
References
Barrett, P.T. and Hutton, R. (2000) Personality and Psychometrics. Selection and 
Development Review, 16, 2, 5-9
Hough, L.M. (1998) Effects of intentional distortion in personality measurement and 
evaluation of suggested palliatives. Human Performance, 11, 209-244
Ones, D. S., Viswesvaran, C. & Reiss, A. D. (1996) Role of social desirability in 
personality testing for personnel selection: the red herring.  Journal of Applied 
Psychology, 81, 660-679. 
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The “historical” rating activity actually 
populates the current rating response area, 
such that a new rating response (after the 
initial one) is always elicited within the 
cumulative nomological (meaning-laden) 
framework of previously rated/positioned 
attributes/objects 
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When using bipolar attributes to be rated, no fixed 
relationship between the assessment on one polar 
descriptor and the other need be imposed. That is, the 
conventional inverse linear relationship imposed by 
nearly all psychological trait, attitude, and preference 
questionnaire scales is rendered entirely optional with 
the use of the profiler technology (the one exception to 
this is within attitude measurement where the 
quantitative analytical technique of cumulative 
unfolding can demonstrate that an attitude may not be 
symmetric and equal-interval “inverse” around a 
reference value on the scale). 

Now this is truly interesting … by not relying upon absolute linear 
bipolarity, what have we done? The test-taker now has to rate both “poles” of 
meaning – under no constraints that the poles need be linear opposites for them. At a 
practical level, we normally compute a single correlation between a criterion and 
scores on a single test scale – say Independence vs Group Oriented. Now, we have to 
compute two – one for Independence, and one for Group-Oriented. The implicit 1:1 
inverse relationship is no longer an empirical fact. As you think about this, it is clear 
that something fundamental is happening here. Again, what this means to criterion 
related validity and pragmatic issues concerning job-performance issues etc. awaits 
further thinking and research. The TE application need be less concerned with this 
because of the nature of work preferences – but, as we approach say personality, this 
becomes more relevant.
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Instability:Instability: Changes over long-duration occasions 
between attribute scores. Is it:

Caused by a real change in attribute level.
Caused by the Profiler itself: people are 

unclear how to indicate their responses or work 
with the profiler technology

Caused by the Profiler itself: the technology 
has removed conventional response constraints 
– which may expose more change in ratings 
than elicited by fixed-response questionnaires.

This about sums up the potential consequences of some of the above 
comments. The long and short-term test-retest information that the audience received 
indicates that we may be already seeing some of these implications “in action”. 
Although short-term test-retest is good for profiler variables, the long-term is less 
optimal. 

We are continuing our series of studies right now looking at long-term 
and short-term test-retest reliability – replicating and extending our initial studies. 



19

Paul Barrett: Mariner7 NZ I/O Special Interest Group Wed. 20th Feb, 2002

From the paper by Schmidt and Hunter 
(1998), presenting the results of the 85 year 
summary of research findings on the validity 
of personality and ability measures for job 
performance and training, why try and 
measure personality at all, except for 
conscientiousness/ integrity?

The question I am asking myself …

Knowledge of Work Preferences is an extremely valuable, if somewhat 
neglected, commodity for employers. Whereas the focus of attention in HR 
recruitment/selection in recent years has been increasingly concerned with tests and measures 
of personality, there are clear indications that personality measures are not optimal for job 
performance and employee turnover predictions. For example, recent papers by Hom and 
Kinicki (2001), Koys, (2001), Lee, Carswell, and Allen (2000), and Hesketh and Gardner 
(1993) all show a significant and substantive relationship between work preferences, intrinsic 
and extrinsic motivation, job satisfaction, and employee turnover. The direction of the 
relation is that work preferences which are concordant with current work role increase job 
satisfaction, which in turn reduces employee turnover. This is an important causal linkage. 
When looking at predicting Job Performance directly, the recent meta-analytic work by 
Schmidt and Hunter (1998) and the latest review of the area by Robertson and Smith (2001) 
demonstrate that the only personality variable that adds significant incremental validity to a 
general mental ability measure is conscientiousness/integrity. Therefore, the strategy now 
evolving for HR professionals seems to require that three sources of person variability are 
assessed at some stage in the recruitment-selection process: General Mental Ability, 
Conscientiousness, and work preferences. Each separately contribute to measures of job 
performance and job satisfaction, so that not only might an HR professional know better 
about whether an individual will be able to perform in a role, but also whether that individual 
is likely to enjoy and thus remain within it for a significant period of time. So – is it actually 
worthwhile trying to develop personality assessment using the PP technology? I’m still 
thinking and carefully re-reading the Robertson, Baron, Gibbons, MacIver, and Nyfield
(2000) paper which argues that conscientiousness may not be a predictor of job performance. 
I think this whole matter requires some real debate – especially when … (continued over) …..
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.. you take into account the arguments concerning meta analysis and hypothesis testing 
by Schmidt (1992) and Schmidt and Hunter (1997). However, Ackerman and Kanfer’s
(1993) work on selecting Air-Traffic Controllers also appears to serve as a warning 
against over-reliance on a single personality trait, Ackerman’s theoretical work also 
moves the argument across boundaries to introduce the concept of trait complexes 
(Ackerman (1999) and Ackerman and Heggestad (1997) as the ultimate predictors (as 
embodied in the Air-Traffic Controller work).
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