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Foreword

Modern psychometrics has come a long way since the turn of  the century, and this book 
presents a broad spectrum of  ideas, both revised and new, that are having an increasing 
impact on the worlds of  work and health. The distinguished authors present a crucible of  
ideas, ranging from the subject’s grounding in ancient Chinese and Greek thought, through 
the scientific revolution in statistics instigated by the early twentieth-century psychometri-
cians, to modern innovations that apply machine learning and artificial intelligence tech-
niques to the analysis of  online digital footprints. Both theory and practice are represented, 
providing something for all interested in how their subject is developing in the modern world. 

But psychometrics as a discipline has had a very troubled past, containing, yes, some 
enormous successes but also some great tragedies. The same technology that, 100 years 
ago, introduced IQ testing to military recruitment and university entrance, giving us the 
new meritocracy that underpins modern education, also gave us the disastrous dead ends of  
eugenics and scientific racism. Between them, these two had almost wiped psychometrics 
off  the map by the end of  the century. What had proved to be fair to individuals was showing 
massive discrimination between groups, spuriously justified by evolutionary pseudoscience 
during the race/IQ debate. We owe our subject’s recovery to the persistence of  those who 
realised that tests, selection, and by consequence rejection, were something that affected 
everyone, and if  we didn’t do our best to make them reliable, valid, but also fair, then who 
would? We also owe a great debt to James Flynn, whose perseverance in spreading the mes-
sage of  the Flynn Effect did what it always had the potential to do, back-footed the pro-
ponents of  bell-curve thinking that had stood in the way of  progress for the less advantaged. 
And we also owe just as much to the many dedicated practitioners, represented here, whose 
recognition of  the worth of  their trade kept the discipline alive through this difficult period.

Is this raking over old coals? Well, it could be were not another impending challenge con-
fronting us. The story of  the last century was one of  unintended consequences – ability testing, 
the SAT, the 11+ and grammar schools were to be the lynchpin of  a modern industrial society. 
They were not intended to generate an underclass – but they did. And, once created, we, or 
most of  us, had not intended to condemn its participants to accusations of  congenital inferi-
ority, but many did. In the words of  Samuel Taylor Coleridge, “If  men could learn from history, 
what lessons it might teach us! But passion and party blind our eyes, and the light which experi-
ence gives us is a lantern on the stern which shines only on the waves behind”. The internet 
has given us social networks that bind us together, and AI tools that unite the internet of  things 
and can make our lives so much easier. But it also has the potential to give us Big Brother and 
Skynet. Both of  our major contemporary tools, online digital footprint analysis and computer 
adaptive testing, are lying across the tracks for both trajectories. Our destiny is in the hands of  
the practitioners of  our trade. More power to their elbow in the difficult times ahead.

John Rust, 19th December 2016





xix

Preface

When I was approached by a commissioning editor at Wiley-Blackwell to author a book on 
psychometric testing I was excited by the challenge and flattered by the invitation. I quickly 
realised that the size of  the task for a sole author was completely outside my capability, but 
to edit a book consisting of  chapters contributed by the current ‘thought leaders’ would be 
a possibility, and so, here we are.

During the whole of  my career as a psychologist I have worked alongside, and commu-
nicated, met and discussed with, so many colleagues, academics, teachers, practitioners and 
publishers in the field of  psychometric testing that I could not possibly count them all. What 
surprised and humbled me is that when I put out a call to colleagues for support in editing 
this book in September 2014, their response was magnificent, as you will soon read. It has 
been a pleasure and a privilege to work with these colleagues and I thank them sincerely.

It seems to me important for psychologists, as indeed it was for Socrates, to ask questions 
in order to find out about what it is to be a person, what attributes differentiate humans from 
other animals and indeed each other? As differentiation is obvious in so many ways the next 
question is: can we measure these differences? Differences in intelligence, ability, personality, 
motivation and interests have formed the earliest set of  enquiries. Finally, how can we use 
this knowledge to advantage in our work and for the benefit of  our clients?

Possibly the earliest stream of  development in testing has been in education, enquiring 
into what we know about intelligence and use to develop theories of  learning with its asso-
ciated pedagogy and teaching technology. Testing in schools has now moved into the early 
years in the UK.

As has often been the case in other fields such as engineering, early developments in 
testing were sponsored by the military. It seems fairly obvious that in the selection of  an 
officer to command a submarine or pilot a supersonic aircraft, any process would need to be 
extremely rigorous. Once measures and tests had been written by pioneers, not necessarily 
psychometricians, the gates were open and a whole test publishing industry has been set up. 
The industry developed its own language and adopted technical terms that have moved into 
everyday use.

Psychometricians and statisticians have refined instruments to sophisticated levels of  
validity and reliability. It is now de rigueur for companies to use psychometric tests in order to 
select and develop their people.

This book summarises the critical viewpoints of  leading experts and thought leaders in 
the field of  psychometric testing. The brief  was to offer a critical view of  psychometric 
testing, strengths and limitations derived from contributors’ extensive, evidence-based expe-
rience and scientific research, application and enquiry.

Chapters are arranged in a logical order, from theory to practice. Kurt Lewin’s apt phrase, 
‘There’s nothing as practical as a good theory’, summarises this logical order, in all its diverse 
instrumentation and application.



xx preface

Final chapters look to the future, the dynamic, ever-changing world of  testing via the 
Internet and smartphone technology.

What stands out for me as I read is to enter, as a privileged observer, the personal world of  
experienced practitioners and authors engaged in publishing, teaching, coaching, consulting 
and the advising industry globally. 

Some editors when writing their preface would single out certain chapters, or indeed 
précis them all. I have deliberately not done this because all the chapters, in my opinion, are 
‘jewels in the crown of  psychometric testing’.

Dip in and out as you please. Enjoy the read...

Barry Cripps
Exeter, Devon, 2016

drbarrycripps@btinternet.com

mailto:drbarrycripps@btinternet.com
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Part I  History, Theory and 
Utility





1 The History of 
Psychometrics
Craig KnigHT 

He had the personality of  kipper; on an off  day.
  Joan Collins

Think about the people you know for a moment. Have you ever wondered how Chris 
manages to maintain a sense of  equilibrium under even the most testing circumstances, 
or why Sam is more irritating than a starched collar? Why are some people like balm to a 
wound, while others look to start a fight in an empty room? And wouldn’t it be useful if  
you could predict people’s behaviour patterns before an event rather than ruefully mopping 
up afterwards?

Humans have been speculating on and assessing their own variables since Cain weighed 
up Abel, often with the success of  somebody nailing fog to a wall. If  it’s hard to judge those 
we claim to know best, just how can you assess the personality of  a good accountant, man-
ager or leader? Of  course Tibetan Buddhists re-select the same leader on an eternal basis. 
The rest of  us have to make a more or less educated assessment of  the candidates available.

It is this assessment that is central to psychometrics. If  we accept the definition of  psycho-
metrics as ‘the science of  measuring mental capacities and processes’ (en.oxforddictionaries.
com, 2016) then the quality of  that science becomes the predictor of  its success.

As we will see, psychometrics is a flawed discipline. Its advocates can be vociferous and 
wrong. Vaunted predictive capabilities go unchecked and snake oil oozes from the cracks of  
many psychometric creations. No matter how persuasive the personality advocate and how 
beguiling the evidence, we do well to remember that nobody ever equates to a yellow circle, 
a traffic light or a bear. Only decent instruments – probably in the hands of  trained assessors 
– can link skills, propensities and personalities to jobs, proclivities and outcomes.

Well-researched psychometrics can test for the qualities required in a boardroom or back 
office or bakery. So while these tools – like all tools – arrive in various shades of  imperfection, 
their lack during times of  recruitment and appraisal can be costly. This chapter will explore 
the origins and development of  psychometrics, its uses and abuses. It will close by reading 
the runes of  future developments.

Great Men and theIr huMour

From when time was in its cradle people have believed that personality traits can be divined. 
The gift of  leadership was particularly prized. Leaders were said to have natural charisma and 
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ability which others instinctively lacked. Even as infants leaders waved their rattles like scep-
tres (Haney, Sirbasku & McCann, 2011). Thus followers innately looked to trail behind, while 
women were ‘fitted to be at home as is their nature’ (Buss & Schmitt, 2011). Scientifically illit-
erate though these ideas may be (Haslam, 2004), moot them in the Red Lion and witness the 
levels of  assent amongst the crowd. The idea of  a born leader remains powerfully salient. With 
due deference to Meir, Thatcher and Merkel, as Carlyle had it (1841, p. 47), ‘The history of  the 
world is but the biography of  great men’.

However, even a cursory look at different leaders’ personalities reveals considerable var-
iety within the camps. Alexander the Great’s propensity for megalomania would have sat 
poorly with Nelson’s service ethic; Kublai Khan’s extravagance is unlikely to have appealed 
to Karl Marx, while Mahatma Gandhi’s peaceful resistance would probably leave Emperor 
Hadrian somewhat perplexed. Discussion over the cornflakes would have been tense. And 
the same differences of  approach are found amongst carpenters, midwives and tennis players.  
So how does any instrument assess for role, aptitude and skill?

PersonalIty and the Four huMours

Many of  the chapters of  this book will explore how various instruments gauge aspects of  per-
sonality. Even between the most widely respected psychometric tools the number of  perceived 
personality traits varies widely and runs from five to 32. However, originally there were just four.

It is a matter of  conjecture whether a belief  in the need for bodily balance was developed 
by the Indian Ayurveda system of  medicine or by the Ancient Greeks. What is certain is that 
the concept of  four distinct bodily fluids – hydraulically interdependent and all influencing 
human nature – survived from Hippocrates through Galen and the Roman Empire, right 
through to the Renaissance. Indeed we retain much of  the terminology today. To be san-
guine, choleric, phlegmatic or melancholy is to echo a system of  personality assessment that 
resonates through the centuries (Figure 1.1).
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Figure 1.1 The four humours
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A surplus or deficiency of  any one of  four elemental bodily fluids – or humours – was 
thought to directly affect one’s feelings and health. All four humours may originate from just 
one bodily fluid: blood. In the open air blood sedimentation shows a dark, thick clot at its 
base (black bile), and erythrocytic cells (or red blood) sit on top below a layer of  white blood 
cells which could easily have been labelled as phlegm. Phlegm was not the expectorated 
gloop we know today. Finally a top pool of  yellow liquid (yellow bile) completes the basic 
substances which were thought to comprise the corporeal human.

An excess of  yellow bile was expressed through overt aggression, an issue said to be associ-
ated with an agitated liver. Even now we will call somebody who is peevish and disagreeable 
‘liverish’ or ‘bilious’, while alternative medicine often insists that anger remains a symptom 
of  a disturbed liver (Singh & Ernst, 2008).

Meanwhile those said to have an excess of  what the Greeks called melaina kholé, or black 
bile, were said to be suffering from ‘melancholy’ or depression. An excess of  phlegm was 
thought to be behind a stolid, fixedly unemotional approach to one’s affairs, and gave rise to 
the modern phlegmatic personality.

In contrast to the other three humours an excess of  blood carried clear personality ben-
efits. People who are sanguine (from the Latin sanguis, ‘blood’) have always been cheerful, 
optimistic and confident.

Each individual had their own humoral composition, which they shared to a greater 
or lesser degree with others. This mix of  humours precipitated personality in a view that 
held good from Hippocrates to Harvey via Ancient Rome and Persia. Indeed, this holistic 
approach is still used in personality type analysis today, where psychometricians are keen to 
label individuals with marks of  similarity (Pittenger, 1993).

Thus, while it is considered pseudo-scientific to tell somebody that they possess a mostly 
phlegmatic personality (Childs, 2009), you are very likely to hear that you have the tempera-
ment of  a team worker, or of  an introvert, or that you have a blue/green personality. You 
may even be assigned a group of  incongruous-sounding letters such as ENTJ from the glob-
ally dominant Myers–Briggs Personality Type Indicator. Amongst other attributes ENTJs 
are ‘born leaders’ (personalitypage.com, 2015). And we see the ancient terminology being 
recycled in the twenty-first century, even when it is known to be psychologically flawed. So 
are some modern interpretations any less pseudo-scientific than their rather longer-lasting 
forebears (Sipps, Alexander & Friedt, 1985)?

the BeGInnInGs oF Modern 
PsychoMetrIcs

The history of  psychometrics intertwines with that of  psychology. Its modern incarnations 
have two main progenitors. The first of  these concentrates on the measurement of  indi-
vidual differences; the second looks at psychophysical measurements of  similarity.

Charles Darwin’s (1809–82) The Origin of  Species (Darwin, 1859) explained why individ-
ual members of  the animal kingdom differ. It explored how specific characteristics show 
themselves to be more successful and adaptive to their environment than others. It is these 
adaptive traits that survive and are passed on to successive generations.
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Sir Francis Galton (1822–1911) was a Victorian polymath whose panoply of  accomplish-
ments encompassed sociology, psychology and anthropology. He was also related to Charles 
Darwin and was influenced by his half-cousin’s work. Consequently Galton wondered about 
various adaptive traits in human beings. Not content with merely studying the differences, 
however, Galton wanted to measure them.

In his book Hereditary Genius (1869), Galton described how people’s characteristics make 
them more or less fit for society and for positions within it. Galton – often called ‘the father 
of  psychometrics’ – was drawn to measuring intelligence, as was Alfred Binet (1857–1911) 
in France (Hogan & Cannon, 2007). This work was later taken up by James McKeen Cattell 
(1860–1944), who coined the term mental test.

As Darwin, Galton, Binet and Cattell developed their measures of  fitness and intelli-
gence, Johann Herbart – a German philosopher and psychologist – was also working to 
scientifically unlock ‘the mysteries of  human consciousness’ (Wolman, 1968). Herbart was 
responsible for creating mathematical models of  the mind in his field of  psychophysics. Psy-
chophysics influenced Wilhelm Wundt, who was often credited with founding the science of  
psychology itself  (Carpenter, 2005). Thus Herbart, via Wundt, and Galton, via Cattell, have 
strong claims to be the pioneers of  modern psychological testing.

the twentIeth century

The twentieth century saw psychometrics become increasingly reliable, valid and robust. Louis 
Thurstone, founder and first president, in 1936, of  the Psychometric Society, developed the law of  
comparative judgement, a theoretical approach to measurement that owed much to psychophysical 
theory. Working with statistician Charles Spearman, Thurstone helped to refine the application 
and theory of  factor analysis, a statistical method that explores variability and error without 
which psychometrics would be greatly diminished and considerably less accurate (Michell, 1997).

Working at the same time, Hungarian psychiatrist, Leopold Szondi was in something of  
a revolt against this forensic but narrow statistical treatment of  people’s psyche. He did not 
believe that the make-up of  something as complex, changeable and irrational as a human 
being could be captured by a series of  focused numbers, no matter how thorough the stat-
istics that underlay them (Szondi, Ulrich &Webb, 1959).

In developing his own, eponymous test, Szondi instead tried to capture as much of  the 
essence of  the spirit of  humankind as possible by widening the assessments that were made. 
The test’s goal was to explore the innermost recesses of  our repressed impulses. Constructs 
were elicited by assessing the levels of  sympathy or aversion engendered by showing clients 
specific photographs of  psychopaths. The client was expected to point to the person she or 
he would least like to meet on a dark night and explain why (Szondi et al., 1959).

Szondi held that the characteristics of  – and emotions in – others that bother us are those 
that most disturbed us early in our lives. That is why we repress these factors in ourselves. 
His test is said to address fundamental drives which classify the entire human system but in 
a more qualitative manner than instruments offered by his psychometrician contemporaries.

In this gestalt approach Szondi is closer in spirit to Hermann Rorschach, the Swiss Freudian  
psychiatrist and psychoanalyst. Rorschach developed perhaps the most famous psychological 
instrument the world has seen. The Rorschach inkblot test assesses clients’ perceptions of  
a series of  patterned smudges, some of  which are shown in Figure 1.2 (Wood, Nezworski, 
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Lilienfeld & Garb, 2003). There were ten original inkblots, which Rorschach presented 
on separate white cards, each approximately 7 × 10 inches in size, each with near-perfect 
bilateral symmetry. First, the client interpreted the shapes in a free association phase. ‘Oh, 
that one looks like a prehistoric moth …’, and so forth. Then the cards were presented in a 
fixed order, and held, rotated and pored over by the client, who was quizzed at each stage. 
Responses were tabulated.

Rorschach wanted his test to act as a series of  pegs upon which aspects of  human per-
sonality could be hung. The interpretation of  Rorschach is both complex and contested. 
Rorschach interpreters are effectively on probation for up to four year before being con-
sidered sufficiently competent to handle the test alone. Nevertheless some critics consider 
the interpretation of  odd blobs nothing more than pseudo-science (Wood et al., 2003). Even 
so, the Rorschach test, like Freud, the man who inspired Rorschach himself, may be flawed 
and a little past its peak, but it continues to be very influential – one of  the tests most used by 
members of  the Society for Personality Assessment (Gacano & Reid,1994).

MeasureMent, controversy and 
theoretIcal develoPMent

The split between the preferred types of  psychometric assessment grew. At the same time, 
the importance of  accurate psychometric measurement became ever more key and conten-
tious. Even the definition of  measurement itself  caused argument.

Figure 1.2 Ink blots from the Rorschach test. © Zmeel Photography/iStockphoto
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In 1946 Stanley Smith Stevens defined measurement as ‘the assignment of  numerals to 
objects or events according to some rule’ (Michell, 1997). At first glance this definition ben-
efits from a certain vagueness, useful to some social scientists but slightly and importantly 
different from the definition used by physical science, where measurement is ‘the estimation 
or discovery of  the ratio of  some magnitude of  a quantitative attribute to a unit of  the same 
attribute’ (Michell, 1997).

An opposite view quickly formed. This was that as physicists and psychologists were both 
scientists there should be no convoluted semantic differences between how they measure 
their inputs, throughputs and outputs (Hardman, 2009).

While picking up the niceties of  measurement can be a little like eating consommé with 
a fork, the different theories themselves are happily salient. Classical Test Theory grew from 
the combination of  three mathematical developments and the genius of  Charles Spearman 
in the early twentieth century (Novick, 1966). First, there was the realisation that there are 
errors when people are measured. If, before an assessment, you have slept like a contented 
elephant and eaten a hearty breakfast, you are likely to feel and perform differently than had 
you rolled in from an all-night party, unwashed, unrested and unfed. Second, it is not always 
possible to predict where the error will occur (you might perform brilliantly when hung 
over) and, third, some aspects of  your performance are usefully correlated while others are 
not. You may, for example, be happier in the morning than in the afternoon, so your happi-
ness and the 24-hour clock are correlated and linked. However the freshness of  the morning 
milk also correlates with your moods, but the correlation is incidental and unlinked.

By harnessing the mathematics to the psychometrics, Classical Test Theory was able to 
improve the predictive power of  psychological testing. It used people’s performances to feed 
back into the reliability and validity of  the instruments. It made useful estimates as to how 
psychometric performances would translate into real-world successes (Novick, 1966).

However, a major flaw in Classical Test Theory is that the characteristics of  the test 
taker and the characteristics of  the test itself  are impossible to separate. Each can only be 
interpreted in the context of  the other. Furthermore, the standard error of  measurement 
(which is the difference between what you would score on a test in ideal conditions – your 
true score – and the score you did achieve in the conditions prevailing at the time of  the test) 
is assumed to be the same for everybody, regardless of  mood swings or innate personality 
stability.

During the 1950s and 1960s three men working, independently but serendipitously, on 
parallel research led to the development of  Item Response Theory. Danish mathematician 
Georg Rasch, American psychometrician Frederic Lord and Austrian sociologist Paul Lazars-
feld developed a framework for evaluating how well psychological assessments work, and 
how valid specific items within these assessments may be.

Item Response Theory is also known as latent trait modelling. This is because IRT models 
the relationship between concealed, or latent, traits within a test taker and the responses that 
a test taker makes to test items. Thus somebody’s sociability can be assessed by asking ques-
tions such as ‘Do you enjoy meeting people?’ and ‘Do you take the initiative in making new 
friends?’ (Cook & Cripps, 2005).

Traits, constructs or attributes therefore do not need to be directly observed, but can be 
inferred from the responses given. Item Response Theory is argued to be an improvement 
over Classical Test Theory (Uebersax, 1999). IRT is said to provide a basis for obtaining an 
estimate of  comparisons between related but different groups with varying levels of  ability. 
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For example, a chemistry graduate’s knowledge of  her or his subject can be examined via a 
university test. The result can then be reliably compared to the test result of  a senior school 
pupil sitting a similar but easier examination. By contrast, Classical Test Theory relies on 
comparisons with a norm group (a norm group is a collective representation of  a relevant 
group, such as ‘graduates’, ‘taxi drivers’ or ‘senior managers’), so that while there are com-
parisons within groups, there is no relative comparison between groups.

Item Response Theory is especially popular in education. It is used in designing, compar-
ing and balancing examinations across disciplines and age groups. It is, perhaps, at its best 
in computerised adaptive testing where questions change with and mould to the test taker’s 
ability level (Lord, 1980).

While Classical Test and Item Response Theories compete for psychologists’ and statisticians’ 
attentions, Generalisability – or G – Theory is now staking its claim. In the 1960s another Swiss 
psychologist, Jean Cardinet, began to explore the specificity and generalisability of  data (Cardi-
net, 1975). G Theory looks at the reliability of  measures under specific conditions.

In practice, generalisability allows researchers to explore what would happen if  aspects 
of  a psychometric investigation were altered. For example, an opinion poll company could 
now discover whether assessments of  voting intention varied much depending on whether 
10, 100, 1,000 or 1,000,000 politically active adults were interviewed. Implications for time 
and money are plain.

These advancements may not be as clear-cut as they first appear. Classical Test Theory 
still tends to dominate psychometrics. Most instruments remain norm-based, with compari-
sons between norms fraught with unreliability. Similarly the most popular statistical pack-
ages still present and prepare data in ways, and to standards, that Charles Spearman would 
recognise. So what of  the instruments themselves?

tools For the JoB

The first modern psychometric instruments measured intelligence. Probably the best-known 
of  its type was the Binet–Simon IQ test. At the end of  the nineteenth century the French 
Government introduced universal education. Significantly underperforming children were 
categorised as sick and removed to asylums for their own welfare (Nicolas, Andrieu, Croizet, 
Sanitioso & Burman, 2013). In 1899, working with Théodore Simon, a psychologist and 
psychometrician, Alfred Binet looked to develop a way of  identifying ‘slow’ rather than sick 
children, so that they could be placed in special education programmes instead of  being sep-
arated from society (Avanzini, 1999).

By testing a wide range of  children across many measures, Binet and Simon developed a 
baseline of  intelligence. Their original goal was to find one, clear indicator of  intelligence, 
of  general mental excellence. In this, they failed. Instead children were compared within 
categories and age groups (Fancher & Rutherford, 2012). Binet and Simon were able to set 
common levels of  achievements, and from here developed benchmarks for high and low 
achievers. They produced a portable, generalisable test that is still in use in modified form 
today. This categorisation of  intelligence within the Binet–Simon test (which became the 
Stanford–Binet test in 1916) may be seen in Table 1.1 in both its present and its original classi-
fication (Bain & Allin, 2005).


