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Summary.-This is an historical review and contemporary empirical evaluation of 
the Motivation Analysis Test (MAT), one of the first tests to take a psychometric ap- 
proach to the assessment of motivation. Reviews were quite positive, but the test is 
now over 50 years old. Nevertheless, it employs innovations in measurement not wide- 
ly used in objective measurement then or now: (1) subtests with different formats, (2) 
disguised items, (3) speeded administration procedures, and (4) ipsative format and 
scoring procedures. These issues are discussed and a contemporary sample (N=360) 
obtained to evaluate the Motivation Analysis Test in light of its innovative characteris- 
tics. 

If the number of offerings are an objective indicator, then a look at pub- 
lishers' catalogs suggests psychological measurement has been very successful 
indeed. Web sites such as those for the Institute for Personality and Ability 
TestingY3 Psychological Assessment  resource^,^ or Western Psychological 
Services yield hundreds of commercially available offerings. One catalog lists 
over 500 entries in its comprehensive product index, although some are dif- 
ferent versions, language editions, and age ranges of the same scale (Psycho- 
logical Assessment Resources, 2004). - 

Professional organizations have responded to this situation by adopting 
regulations for members who develop and use psychological scales. For ex- 
ample, the American Psychological Association's Ethical Principles of Psy- 
chologists and Code of Conduct (2002) contains a separate section on Assess- 
ment. The Code mandates that psychological measurement instruments re- 
side on a solid research foundation, using ". . . appropriate psychometric pro- 
cedures and current scientific and professional knowledge. . ." (p. 14). Un- 
der this ethical burden, a scientifically skeptical professional probably does 
not rely on information provided by commercial purveyors of psychological 
instruments alone. Such a skeptical professional probably consults the re- 
search literature on psychological measurement in the many refereed journals 
on assessment, as well as general, clinical, and counseling psychology. 
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Perhaps in this profession, our literature should also regularly reflect on 
the historical and contemporary issues in psychological measurement to put 
them in context, as we continually strive to improve. We hope to add to 
that reflective process by exploring a little bit of measurement history in the 
form of a 50-yr.-old device that has never been updated, with as fine a re- 
search pedigree as could be had at the time of its inception. That device is 
Cattell, Horn, Sweney, and Radcliffe's Motivation Analysis Test (MAT; 1959, 
1964). This exploration is part historical review and part contemporary em- 
pirical analysis. 

Beginnings of Psychological Measurement 

The late historian of psychology, Edwin G. Boring (1950)) described 
the early stages of the development of psychological measurement, beginning 
with the influence of Galton in the 1880s and J. McK. Cattell in the 1890s. 
Boring also credited Alfred Binet in the 1900s for "stressing individual dif- 
ferences more than apparatus and . . . techniques" (1950, p. 573) and for de- 
veloping a form of intelligence testing that became one of the foundations of 
modern psychological measurement. Boring (1950, p. 577) maintained that, 
"Psychology in America came into its own in the Second World War, and it 
was largely, at least at first, by way of testing." However, a shift in what was 
measured began to occur between the two World Wars: 

Intelligence was no longer mentioned. For the Alpha Examination of 1917-1918 there was now 
the General Classification Test (GCT) which took the four of Thurstone's primary abilities 
which seemed most likely to measure military success, tested them separately and added up the 
total score . . . the Army and the Navy each had a GCT . . . All the services wanted measures- 
quick ones-of abilities and of aptitudes . . . After the War, industry wanted tests and got them 
from psychologists or trained their own testers. The clinical psychologists, multiplied under the 
need of veterans to what was for psychology enormous numbers, used tests too (Boring, 1950, 
p. 577). 

Departing from the prior influence of Spearman, in the 1930s) Thurst- 
one helped to lead pioneering advances in multivariate and factor analysis 
(Boring, 1950). These techniques were essential in the development of Thur- 
stone's theory of primary mental abilities, which was the basis for the Gen- 
eral Classification Test. In 1937, Thurstone invited the late British psycholo- 
gist R. B. Cattell to join him as a research assistant at Columbia University 
(Dreger & Berg, 2002). It was Cattell who further developed multivariate 
and factor analytic techniques and applied them to the measurement of indi- 
vidual differences in personality and motivation. 

Cattell was a prolific scientist who, with the help of many colleagues, 
left a body of work nearly unmatched for its size and scope: 43 books, ap- 
proximately 575 research and theoretical articles, and major contributions to 
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psychometrics and assessment which includes the refinement of factor ana- 
lytic and multivariate methods of questionnaire construction (American Psy- 
chological Association, 1997; Horn, 200 1 ) . In awarding Cattell its 1997 Gold 
Medal Award for Life Achievement in Psychological Science, the American 
Psychological Foundation noted that "Cattell stands without peer in his cre- 
ation of a unified theory of individual differences integrating intellectual, 
temperamental, and dynamic domains of personality in the context of envi- 
ronmental and hereditary differences" (APA, 1997). 

Cattell and the Personality Sphere 

Cattell believed that psychology should be applied to help deal with hu- 
man problems, and he was interested in putting applied psychology on a sol- 
id scientific footing (Horn, 2001). To accomplish that, Cattell, with many 
colleagues, developed measurement devices for each of the three compo- 
nents of his unified theory of individual differences in (1) intellect, (2) per- 
sonality, and (3) motivation. These three components formed a "personality 
sphere" and "dynamic calculus" which Cattell maintained could be discover- 
ed factor analytically and put to use clinically (Cattell, 1959a, 1959b, 1985). 

Measuring intellect.-Following Thurstone's lead, early in his career, - - 

Cattell's attention was focused on measuring the intellectual component of 
the personality sphere, for which he developed the Cattell Intelligence Tests, 
Scales I ,  2, and 3 (Cattell, 1930). Then, well before the widespread appreci- 
ation of cultural influences on psychological measurement, he developed the 
Culture Fair Intelligence Tests, Scales 1, 2, and 3 (Cattell & Cattell, 1950, 
1957, 1960, 1961, 1963). This nonverbal test was one of the first attempts to 
deal with cultural bias in psychological measurement. At about the same 
time, Cattell (1963) developed his influential theory of fluid versus crystal- 
lized intelligence, which he presented at the 1942 American Psychological As- 
sociation Convention (APA, 1997). 

Measuring personality.-Cattell's attention next turned to the second 
component of the personality sphere, the measurement of personality. In 
1949, he and his colleagues developed the Sixteen Personality Factor Ques- 
tionnaire (16 PF; Cattell, Cattell, & Cattell, 1993), one of the first factor 
analytically based measures of personality. Now translated into 49 languages 
with downward extensions to children and adolescents, it is arguably the 
best known and most influential of Cattell's tests (Horn, 2001). In fact, the 
five higher-order factors that had been available from l6PF scores since its 
inception are the basis for today's "Big-Five" factor model of personality 
(APA, 1997). 

Measuring motivation.-Although best known for his efforts in person- 
ality and intellectual measurement, Cattell was no less interested in the mea- 
surement of motivation (Heather E. P. Cattell, personal communication, 
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June 4, 2003). Cattell and colleagues worked for several decades on the de- 
velopment of the Motivation Analysis Test (Cattell, et al., 1959, 1964)) the 
object of the present inquiry. They identified two higher-order motivational 
factors: Integrated Motivation, a more conscious behavior control factor, 
and Unintegrated Motivation, a less conscious behavior control factor. The 
Motivation Analysis Test assesses these two factors and their joint influence 
on 10 lower-order  scale^.^ Five of these scales were purported to measure 
"ergs," Cattell's term for primary drives, and five were purported to mea- 
sure "sentiments," his term for secondary drives, those more subject to con- 
ditioning.' The ergs are Fear, Narcism [sic], Mating, Pugnacity, and Asser- 
tiveness. The sentiments are Career, Home-Parental, Superego, Self-senti- 
ment , and Sweetheart-Spouse. 

We became acquainted with the Motivation Analysis Test while devel- 
oping an evolutionary theory of human motivation (Bernard, 2004; Bernard, 
Mills, Swenson, & Walsh, 2004, submitted). We investigated prior attempts 
to measure motivation, and the Motivation Analysis Test stood out as an at- 
tempt to measure motivation both psychometrically and multivariately. Upon 
its introduction, this test was recognized as one of the first to take a psycho- 
metric-individual differences approach to the assessment of motivation (Cofer 
& Appley, 1964). This was a revolution in its time for an area previously 
dominated by psychodynamic theory and projective techniques. Early reviews 
of the Motivation Analysis Test (e.g., Alker, 1972; Comrey, 1972) were gen- 
erally positive and welcoming, particularly noting its research potential. How- 
ever, the test is no longer in print. 

The Motivation Analysis Test was originally copyrighted in 1959 by 
Cattell's own Institute for Personality and Ability Testing (IPAT) and was 
never revised. There was, however, a version published in 1970 for people 
ages 12 to 17, called The School Motivation Analysis Test (SMAT; Krug, 
Cattell, & Sweeney, 1970). As of 2004, the IPAT web site' no longer lists 
the Motivation Analysis Test or School Motivation Analysis Test in its cata- 
log of available materials (although it may be available by special order). So, 
we wondered: What happened to the Motivation Analysis Test? Two reviews 
written well after the Motivation Analysis Test's introduction identified prob- 

6"Lower order" refers to obliquely related factors that can be further reduced by factor analy- 
;is to form a set of "second (or higher) order", that is, more broadly influential factors. 
One of the barriers to the understanding and use of some'yf C:;tell's theories and tests is his 

penchant for neologisms (Dreger & Berg, 2002) such as ergs. Cattell used many terms in 
nontraditional and sometimes idiosyncratic ways. Cattell was attemptin to coin terms he be- 
lieved to be more objective because they did not carry connotations Prom common use, but 
they proved to be unpopular even among other psychologists. We have used only enough of his 
terminology so readers could refer the present discussion to the original sources. We have para- 
phrased or updated much of Cattell's terminology in this discussion for those not familiar with 
it. 
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lems with it and focused on the need for revision. However, both reviewers 
were also complimentary. One called it ". . . an elegantly conceived instru- 
ment in its construction and scale development. . . [that] . . . has grown out 
of a wealth of research and theoretical work. . ." (Carmer, n.d.), while the 
other called it "[an] unusual. . . research instrument with promise'' (Austin, 
n.d.). 

Given Cattell's lifetime achievements, his reputation in the field of mea- 
surement, and the success of the 16PF, we wondered how the Motivation 
Analysis Test-based on a lengthy, programmatic series of research and ini- 
tially well-received by reviewers-could just quietly go out of print. As we 
investigated further, we learned that the test never became as widely known 
or used as Cattell's other measures and, on his passing, he had hoped that 
work would continue on it (Heather E. P. Cattell, personal communication, 
June 4,  2003). 

EXPLORING THE MOTIVATION ANALYSIS TEST 
The Motivation Analysis Test was developed during the 1940s and 

1960s, a very fertile period in the early history of psychological measure- 
ment. It was an extension of the sophisticated multivariate and factor analy- 
tic techniques developed by Thurstone and refined by Cattell in the con- 
struction of the 16PF. However, the Motivation Analysis Test was also a de- 
parture from the format of typical personality questionnaires of its time, in- 
cluding the 16PF. Cattell and his colleagues incorporated several novel and 
provocative measurement techniques in the Motivation Analysis Test: (1) 
rather than using a single type of item format throughout, the Motivation 
Analysis Test comprises four subtests, each with a very different format; (2) 
the items are disguised by their format such that they do not appear to have 
obvious face validity for motivation; (3) two subtests are ipsative (each item 
pits two motive scales against each other, and the respondent is required to 
respond in favor of one motive or the other), and one subtest adjusts re- 
spondents' scores on each scale by their mean across all 10 scales as an at- 
tempt to partial out "vehicle variance" (a form of knowledge bias particular 
to that subtest); (4) contrary to modern personality inventories, including the 
16PF, the standardized instructions require a proctored, speeded administra- 
tion. We describe each of these in more detail. 

Subtests 
The Motivation Analysis Test has four subtests. Two subtests provide 

'Austin, J. T. (n.d.) [Review of the Motivation Analysis Test.] Retrieved May 28, 2003, from 
Buros: Test Reviews Online, ~ ~ ~ w . b u r o s . c o m .  Although we agree the Motivation Analysis Test 
takes a psychometric approach to motivation, in contrast with earlier psychodynamic methods, 
we do not agree that it takes an individual differences approach because its scales are ipsative 
and therefore interindividual comparisons are impossible to interpret (Hicks, 1970). 
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scores purported to measure the Integrated Motivation Factor and two sub- 
tests provide scores purported to measure the Unintegrated Motivation Fac- 
tor. Each of the four subtests has a different format (described below). In 
the early research, up to 100 different assessment techniques (described in 
Cattell, Maxwell, Light, & Unger, 1949; Cattell, 1956; Cattell, Radcliffe, & 
Sweney, 1963) were tested empirically as measures of these two motivation 
factors. These included physiological monitoring (e.g., change in sensory 
threshold, autonomic reactivity), learning experiments, response to chal- 
lenge, "projective" (in the psychodynamic sense) devices, and paper-and-pen- 
cil questionnaires. Recognizing the limits of time and administration, four of 
these techniques-two subtests related to Integrated Motivation ("Paired 
words" and "Information") and two subtests related to Unintegrated Moti- 
vation ("Uses" and "EstimatesM)-were selected. Each of the subtests: (1) is 
among the most reliable and valid (as measured by factorial validity); (2) is a 
paper-and-pencil technique, selected because of the difficulty for clinicians of 
employing some of the laboratory techniques with which the paper-and-pen- 
cil ones correlated; and (3) provides a measure of all 10 motivation trait 
scales (the "ergs" and "sentiments"). 

Paired Words and Information raw subtest scores are combined to pro- 
vide scores on the Integrated Factor, and Uses and Estimates raw subtest 
scores are combined to provide scores on the Unintegrated Factor. Using a 
series of tables, these combined Integrated and Unintegrated raw scores can 
then be transformed to standardized (standard-ten or STEN scores) for each 
of the 10 lower order motive trait scales. A standardized Conflict score for 
each of the 10 motive trait scales may be derived from differences between 
each Integrated and Unintegrated score. This attempt to operationalize intra- 
psychic conflict is possibly unique, and was once cited as a major contribu- 
tion to psychological measurement (Sells, 1959). Additional tables can be 
consulted to combine the Integrated and Unintegrated standardized scores 
to a Total motivation score for each of the 10 scales, as well as combined 
Total Motivation and Total Conflict scores. 

Disguised Format 

The Motivation Analysis Test's disguised items would, presumably, re- 
duce socially desirable responding, which was believed to be a particularly 
important problem in measuring motivation. However, there were other rea- 
sons for the lack of obvious face validity in the items. Although not at all 
psychodynamic in orientation, Cattell seems to have been a pragmatic scien- 
tist who readily accepted a technique, without regard to its origin, if it 
proved empirically to have some utility. Because of that, the Motivation Anal- 
ysis Test is not like any other objective device with which we are familiar. 
For example, Cattell believed that, because some aspects of motivation are 
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neither socially desirable nor fully consciously accessible, straightforward item 
format of traditional personality questionnaires should not be used to assess 
motivation. Cattell referred to this straightforward approach as the "opinion- 
aire method" after Thurstone (Cattell, et al., 1949). 

An example of a typical nondisguised opinionaire-type item on tradi- 
tional personality questionnaires would be "I like to go to parties where I 
can be around people." A reasonably astute person would probably be aware 
that (1) the endorsement of this item would indicate extraversion and (2) this 
kind of behavior is socially desirable. Cattell tried the opinionaire method to 
assess motivation, but found it wanting because of its undisguised nature. 
Therefore, he adopted a disguised format for the Motivation Analysis Test. 

Let us contrast the nondisguised "opinionaire" item with those on the 
Motivation Analysis Test's two subtests that measure Unintegrated Motiva- 
tion: "Uses" and "Estimates." (This will also allow a description of each 
subtest's rather unique item format.) These two subtests were described by 
Cattell as "ends-for-means projection" and "autism," respectively. In "ends- 
for-means projection," Cattell reasoned that, when choosing between two 
uses for a particular valued resource (the means), such as time or money, 
people would project a "better" use (an end) onto the response consistent 
with the direction of their greater motivation. In this case, even our reason- 
ably astute person would probably not be aware of such an item's relation- 
ship to motivation. The ipsative format (to be discussed more fully later) of 
Uses items pits 2 of the 10 motive scales against each other in each item, as 
in this example from the Uses subtest: "If someone left me a lot of money, I 
might first spend some of it: helping my parents for their retiremendgiving 
my sweetheart the finer things he or she deserves." Such a Uses item would 
score on either the MAT Home-parental subscale or Sweetheart-Spouse 
scale. The actual response format was not dichotomous but incorporated a 
Likert -type continuum. 

In "autism," Cattell reasoned that, when presented either with a state- 
ment that is perceived as factual but could be open to interpretation, or 
with a statement that probably has a correct, but not widely known, re- 
sponse, people would bias their responses, i.e., "overestimate," in the direc- 
tion of their own ("autistic')) motivations. Again, even a reasonably astute 
person would probably not be aware of the connection of such items with 
motivation, as in this example from the Estimates subtest: "A major world 
war is likely to break out within the next ? years: (a) 1, (b) 5 ,  (c) 20, (d) 
Never." In this Estimates example, of course, no one knows how likely a 
major world war is at any given time. So, how does a person respond in the 
absence of data? The authors assumed, and have some data to support (Cat- 
tell, et aZ., 1949, 1963)) that people respond from the perspective of their 
own biases. In such a situation, when an item is linked to a particular mo- 
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tive scale, that bias may betray the strength of the motive, again without the 
respondent being aware a motive is even involved. In this case, the endorse- 
ment of response (a) suggests a higher fear (or safety) motive than endorse- 
ment of a response of (d). Unlike Uses, Estimates items are not ipsative; they 
do not pit responses from two motives against each other. 

The remaining two subsets assess Integrated Motivation and are also dis- 
guised: "Paired Words7' and "Information." They were described by Cattell 
as "ready association" and "means-ends-knowledge." In the Motivation Anal- 
ysis Test's measure of "ready association," a grouping of three words is pre- 
sented. What is described as the "key" word (the stimulus) is printed in all 
capitals between two other response words above and below. Subjects are 
told to indicate which of the response words the "key" word "makes them 
think o f .  . . which it goes better with." The two response words were select- 
ed because they were believed to be associated with different motives. How- 
ever, we did not find any discussion by the authors of an attempt to control 
for or balance the associative strength of the response words relative to their 
key words. Again, ipsative format pits 2 of the 10 motive scales against each 
other within an item, as in these examples from the Paired Words subtest: 

- fire alarm - parents 

HOME OBEY 

- of learning - traffic laws 

In these two examples, the respondent selects the response word which has 
the most salient association with the "key" word. Presumably, the respon- 
dent has been "primed" for that selection (the "ready association") by past 
conscious learning experiences, and the word selected is related to a more 
salient motive that has received more attention in consciousness. For both of 
these key words, responding "fire alarm'' and "traffic laws'' would score on 
the Safety scale, while responding "HOME--of learning'' would score on 
the career scale and "OBEY-parents" would score on the Home-parental 
scale. 

The final Integrated Motivation subtest assesses "means-ends-knowl- 
edge" or Information. This subtest assesses knowledge about an area or field 
associated with a particular motivation. In a format similar to the various 
Wechsler scales' "Information subtest" (e.g., Wechsler, 1997), these items 
have one objectively correct answer. Cattell reasoned that people will have 
acquired more knowledge about that which motivates them. Such knowledge 
is consciously accessible, of course, but its acquisition was not necessarily in- 
tentional (in the sense one intentionally studies for an exam) at the time it 
was acquired. This is sometimes referred to as "incidental" knowledge by 
neuropsychologists or "implicit learning" by cognitive behaviorists. 



472 L. C. BERNARD, ET AL. 

There is, however, a relationship between general knowledge and edu- 
cation level and knowledge in any or all areas or fields. Where the Wechsler 
scales use that relationship as a measure of intellectual functioning, it would 
be a serious confound when assessing motivation. Therefore, scores on each 
of the 10 Motivation Analysis Test scales are "corrected" by subtracting the 
respondent's overall mean knowledge across the 10 scales from each scale 
score. When a deviation from mean general knowledge on a scale is large 
and positive, it suggests more motivation in the direction of the scale; when 
it is large and negative, it suggests less motivation. 

This method is described in the MAT Handbook (Cattell, et al., 1959, 
1964) as partialling out "vehicle" variance (which is probably better known 
as "method variance"). Although this subtest does not depend on a strict ip- 
sative item format, the ipsative nature of the Motivation Analysis Test is fur- 
ther indicated in this partialling out procedure's use of the individual's own 
mean motivation as the correction factor. Here is an item from the Informa- 
tion subtest: "What share of a child's support must a parent pay at a mini- 
mum in order to claim that child on income tax as a dependent? (a) three- 
quarters, (b) two-thirds, (c) one-half, (d) one-third." This item is from the 
MAT Career scale; the correct response is "(c) one-half." Presumably, gen- 
eral interest in a career is related to the accumulation of knowledge about 
careers, such as pay scales and tax rates. One problem we have noticed is, 
Information items have a similar "look and feel" to Estimates items. The pre- 
sumed difference in these subtests could have been operationalized and ex- 
plained better in the MAT Handbook, but it appears to us that Information 
items are supposed to have a correct answer (although the MAT Handbook 
does not include data on the difficulty or "pass rates" for Information items), 
while Estimates items are not supposed to have a correct answer. However, 
we believe some MAT Estimates items probably do have correct answers, al- 
though they may not be widely known. 

Regardless of some of the problems we have identified, we believe the 
logic of the two Unintegrated Motivation subtests and Cattell's consideration 
of them as "ends-for-means projection" and "autism" are reasonable. We 
also believe the logic of the two Integrated Motivation subtests, and Cattell's 
consideration of them as "ready association" and "means-ends-knowledge" 
are reasonable. However, Cattell would acknowledge that this logic must be 
supported empirically, and he did provide evidence to support it (e.g., Cat- 
tell, 1957, 1959a, 1985; Cattell, et al., 1963). If these item formats work as 
theorized, and this method of assessment results in reliable and valid moti- 
vation scales, then this novel, but 50-year-old, approach may still prove 
worthwhile for further research into motivation. This ultimate emphasis on 
criterion validation is consistent with Wiggins' observation that, ". . . regard- 
less of the theoretical considerations which guide scale construction or the 
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mathematical elegance of item-analytic procedures, the practical utility of a 
test must be assessed in terms of the number and magnitude of its correla- 
tions with nontest criterion measures" (1973, p. 413). 

Ipsativity 
The ipsativity of the Motivation Analysis Test is one of the most serious 

concerns. The Motivation Analysis Test developed as an application of Cat- 
tell's solipsistic theory (1950), which holds that no individual's total interest 
or motivation score can be larger than any other person's. Our further inter- 
pretation of this approach, after discussion with John Horn (personal com- 
munication, November 4, 2002)) one of Cattell's co-authors, is that motives 
were hypothesized to "compete" intrapsychically for expression, hence, the 
Motivation Analysis Test's use of ipsative items. The Edwards Personal Pref- 
erence Schedule (Edwards, 1953), developed at about the same time as the 
Motivation Analysis Test, is another example of an ipsative scale. At that 
time, ipsativity was believed to be a good technique for dealing with socially 
desirable responding as well as fitting the intrapsychic nature of Cattell's mo- 
tivation theory. However, in the intervening decades, normative tests have 
become more widely used (Cohen & Swerdlick, 2002). Given the paucity of 
ipsative scales, the Motivation Analysis Test provides an opportunity to re- 
visit the issues involved. 

Not long after the Motivation Analysis Test and Edwards Personal Pref- 
erence Schedule were introduced, Hicks (1970) reviewed ipsative and 
forced-choice measures and concluded, ". . . the use of such instruments is 
not recommended" (p. 167). Hicks marshaled substantial research evidence 
to support this conclusion. He commented, "The measurement category 
which Cattell termed ipsative yields scores such that each score for an indi- 
vidual is dependent on his own scores on other variables, but is independent 
of, and not comparable with, the scores of other individuals" (italics origi- 
nal, p. 167). Although Hicks did not mention the Motivation Analysis Test 
specifically, he demonstrates how ipsative items such as those used in the 
Motivation Analysis Test would preclude its use as a measure of individual 
differences. 

The notion of motives competing intrapsychically is reminiscent of 
Freud's conceptualization of personality as a closed energy system of compet- 
ing drives. The construction of the Motivation Analysis Test's scales sup- 
poses (imposes?) a similar conceptualization of an individual psyche, with 
limited energy available for competing motives. When one motive is stron- 
ger, another must, of necessity, be weaker. That is the type of ipsativity im- 
posed by the Motivation Analysis Test. 

However, in an individual differences conceptualization, motive strength 
would be determined relative to that of others. Therefore, it would be possi- 
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ble for one motive to be strong without compromising the strength of an- 
other motive. In fact, many motives could be strong at the same time in the 
same individual. We believe that identifying individual differences in motiva- 
tion, just as it is in personality and ability, is the sine qua non of measure- 
ment today. "Individual differences" is about "how" and "why9' people dif- 
fer (Buss & Poley, 1976). An ipsative device such as the Motivation Analysis 
Test cannot provide answers to those questions. 

Ipsativity also introduces problems for the analysis of an instrument's 
psychometric properties. Cattell and his colleagues were not unaware of the 
statistical problems of ipsative measurement (John Horn, personal commu- 
nication, November 4, 2002), and the MAT Manual addresses some of the 
problems. Specifically, ipsativity produces a nonzero expected value for the 
correlation matrix, and the standard error of estimate is no longer an unbi- 
ased estimator (John Horn, personal communication, November 4, 2002). 
Tenopyr further studied ipsativity. The internal consistency of ipsative scores 
such as those in the Motivation Analysis Test produces Kuder-Richardson 
Formula 20 reliabilities that are ". . . a negatively accelerated joint function of 
scale length" (1968; as cited by Hicks, 1970, p. 179). Tenopyr concluded 
that the internal consistency reliabilities of ipsative scores are interdependent, 
and stability (test-retest) estimates do not solve the problem because they are 
also subject to the same effects of scale interdependence. Therefore, for ex- 
ample, attempts to make use of Cronbach a as a measure of internal consis- 
tency or any other reliability estimates would seem to be inappropriate. The 
MAT Handbook reports reliability data, but how, or if, these issues were 
dealt with is not explained. It appears that the scale scores were treated as 
individual differences, i.e., as if the scores did not result from restricted re- 
sponses pitting one scale against another, when the consistency and reliabil- 
ity coefficients were calculated. 

Speeded Administration 

Although only one subtest, Paired Words, is actually timed, each subtest 
is required to be completed by all respondents before anyone may move on 
to the next. Respondents (whether in a group or individually) are proctored 
and periodically encouraged through a scripted administration procedure to 
"work quickly. . . go at a brisk pace. . . work rapidly." The logic for this, al- 
though not discussed in detail, would seem to be (a) to maintain the inten- 
tionally disguised nature of the Motivation Analysis Test items, (b) to keep 
respondents from engaging in a lot of conscious thought about their re- 
sponses (given that Uses and Estimates are intended to tap less conscious, 
more impulsive, "projective" and "autistic" responses), and (c) to reduce so- 
cially desirable responding. 
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Introduction 

We believe that ipsativity could have been one important reason the 
Motivation Analysis Test was not used as widely as Cattell's other scales. 
The requirement for proctoring and speeded administration may be another 
reason it was not more widely used. Still, the test seems to be a unique, if 
problematic, achievement, reflecting an early period of exploration of differ- 
ent psychological measurement techniques. Our searches suggest that it may 
be the only standardized, multivariate measure of motivation, and a wealth 
of research went into its development (e.g., Cattell, et al., 1949, 1959/1964, 
1963; Cattell, 1957; Sweney & Cattell, 1962; Dielman & Krug, 1977). Given 
reviewer's beliefs in the promise of Cattell and his colleagues' work in the 
field of motivation and on the Motivation Analysis Test in particular and 
that it had never been revised, we were interested in how a contemporary 
sample might perform on it. There are also several provocative issues raised 
by the test's unique design. The ipsativity notwithstanding, there may be oth- 
er parts of its design that could be adopted in contemporary devices. There- 
fore, we obtained a current sample and investigated the Motivation Analysis 
Test's novel and provocative approach to the measurement of motivational 
traits. We were aware that ipsativity is built into it and could not be over- 
come, so we decided to study four aspects of the Motivation Analysis Test 
that would not be as greatly affected by that problem. 

Administration 

We compared the Motivation Analysis Test's speeded administration 
procedures with a nonspeeded administration. Speeded administration re- 
quires a proctor to pace respondents' progress. We varied administration by 
using nonspeeded administration in which no subtest was timed, and re- 
spondents were allowed to work at their own pace. In addition, we deliber- 
ately increased the amount of time spent consciously processing items in non- 
speeded administration by inserting the comprehensibility task (described 
below). We hypothesized that, if speeded administration helped maintain 
the disguised nature of items, kept respondents from engaging in much con- 
scious thought about answers, and reduced socially desirable responding, 
then speeded administration and nonspeeded administration would produce 
significantly different means on the scales. If not, then, perhaps a closely 
proctored and speeded administration was never necessary and need not 
have hindered adoption of the Motivation Analysis Test. We have not dis- 
covered if the authors ever tested this empirically. 

Comprehensibility 

When we initially reviewed the Motivation Analysis Test, we examined 
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items on a face valid basis for their readability and comprehensibility. It ap- 
peared to us that as many as one-third of items might not be easily com- 
prehended by a contemporary sample of college students. Many of the items 
appeared dated, which would probably be true of any test more than 50 
years old that had never been updated. In addition, some items appeared to 
us to have sex and class bias, and we were curious about how a contempo- 
rary sample would respond to them. Therefore, we attempted to assess the 
comprehensibility of each item to a contemporary sample. This provided a 
rare opportunity to study item wording as a function of generational differ- 
ences. If there were comprehensibility problems over about two generations, 
then it would support the need for periodic empirical comprehensibility test- 
ing in psychological devices with long histories of use. 

Contempora y Normative Comparison 

The Motivation Analysis Test's standardization group included 1,094 
men and 753 women, for a total 1,847 respondents. The mean age of the 
group was 21.5 yr. (SD = 6.9). The group's relatively young age results from 
the fact that 526 (48%) of the men and 340 (45%) of the women were col- 
lege students. We obtained a contemporary college sample of similar mean 
age and compared its mean MAT scale values to the mean scale values of 
the original standardization group. 

Unfortunately, the MAT Handbook does not provide enough informa- 
tion on which to match the standardization group with a contemporary sam- 
ple for a meaningful comparison. It does identify almost half of the standard- 
ization sample as college students, with whom a contemporary sample could 
be matched, but the remainder of the sample was described vaguely as 
adults in a variety of "industrial positions," in particular nursing, and other 
skilled and semiskilled occupations [of these, 156 were in the Air Force and 
had a mean age of 20.5 yr. (SD=3.5); at least that too, was equivalent to 
college age]. We initially hoped to obtain the data from the college students 
in the original normative sample, to which we could match the contempo- 
rary sample. However, it proved impossible to retrieve those data (Heather 
E. P. Cattell, personal communication, June 4, 2003). Therefore, the current 
sample and the standardization sample differ in age, employment status, and 
probably religion and ethnicity. Because of the difficulty of matching the 
half of the original standardization sample who were college students, we 
did not formulate a specific hypothesis for this comparison. We viewed it 
merely as exploratory, an attempt to find out what a current college sample's 
means and standard deviations on the scales would be. 

We also compared the current sample's and the standardization sample's 
means for the sake of thoroughness. To do this, we compared the only raw 
score means and standard deviations that are available in the MAT Manual: 
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the raw score sums of the Uses plus Estimates subtests (the Unintegrated 
Factor) and the Paired Words plus Information subtests (the Integrated Fac- 
tor) by sex for the 10 Motivation Analysis Test motive trait scales. We used 
these raw score means and standard deviations, even though there is stdl 
some ipsativity inherent in the way some of these scores were derived (by 
pitting responses from two scales against each other in the Uses and Paired 
Words subtests). 

Intercorrelations of Motivation Analysis Test and Personality Scales 

Although the MAT Handbook does not include much data about the 
correlations of its scales with other motivation measures, intercorrelations of 
Motivation Analysis Test and 16PF scale scores were provided. This was 
done because Cattell, et al. (1959/1964) maintained that the dynamic (moti- 
vation) traits assessed in the Motivation Analysis Test should be largely inde- 
pendent of personality traits. The data presented in the MAT Handbook do 
tend to support this; the Motivation Analysis Test scales correlated only 
weakly with 16PF scales. Given that precedent, we examined the intercorre- 
lations between the current college sample's Motivation Analysis Test and 
NEO Personality Inventory-Revised (NEO PI-R; Costa & McCrae, 1992) 
scale scores. The NEO PI-R is based on the "Big Five" model of personal- 
ity, and we selected it because it is one of the most popular contemporary 
personality questionnaires (Cohen & Swerdlik, 2002). This comparison is 
consistent with Cattell, et al.'s (1959/1964) demonstration of the general in- 
dependence of the Motivation Analysis Test and l6PF scales, and it might 
provide some very tentative validity information that reviewers of the Moti- 
vation Analysis Test have noted is lacking (Alker, 1972; Comrey, 1972; Aus- 
tin, n.d.'). We hypothesized that scores on the Motivation Analysis Test's 
scales would also be largely uncorrelated with scores on the NEO PI-R 
scales in a contemporary sample. 

We wished to examine some of the properties of the Motivation Andy- 
- - 

sis Test that once promised to bring a psychometric approach to the mea- 
surement of human motives. The innovative nature of this test beckons us to 
take another look for three reasons. First, coming from Cattell's laboratory, 
it was developed by some of the leaders in factor analytic-based measure- 
ment techniques and was designed to measure the "personality sphere." Sec- 
ond, although ipsativity is a serious limitation, the Motivation Analysis Test 
attempted to utilize many other novel and provocative approaches to mea- 
surement: multiple subtests with different item formats; disguised items; 
"projective" items; and proctored, speeded, and in one case timed adminis- 
tration. Third, it may be one of the only multivariate devices for the mea- 
surement of motivation and could be a good starting place for future de- 
velopment. 
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Participants 

There were 360 participants who received partial course credit for their 
participation in a university subject pool at a west coast Catholic-affiliated 
university. They self-selected by signing up to participate in groups of ap- 
proximately 10 to 20 at various sessions throughout a 16-wk. semester. Five 
sessions were randomly designated beforehand as the Nonspeeded Adminis- 
tration (NSA) group, and the remaining sessions were designated as the 
Speeded Administration (SA) group. The Nonspeeded Administration group 
was comprised of 60 participants and the Speeded Administration group of 
300 participants. Additional sessions of the Speeded Administration group 
were randomly selected to form a subsample (n = 148), to whom the NEO 
PI-R was also administered. The Ns of some statistical analyses differed 
slightly due to occasional missing data. All participants were treated in ac- 
cordance with the ethical standards of the American Psychological Associa- 
tion. Informed consent was obtained, and all data were maintained anony- 
mously. 

Age.-~here was no significant difference in mean age between the 
Nonspeeded Administration (M = 18.9 yr., SD = 1.3) and the Speeded Ad- 
ministration (M = 19.1 yr., SD = 1.7) groups (t,,, = .776, p > .05). 

Sex.-Ninety-nine (32%) of the Speeded Administration and 19 (33%) 
of the Nonspeeded Administration groups were men and 201 (67%) of the 
Speeded Administration and 41 (68%) of the Nonspeeded Administration 
groups were women. There was no significant difference in the representa- 
tion of men and women in the two groups [xI2(N=360) = .04, p >  .05]. 

Class standing.-Although similar percentages were first- or second-year 
students-51 (85%) of the Nonspeeded Administration and 256 (82%) of 
the Speeded Administration groups-there was a significant difference in 
class standing [x,' ( N  = 360) = 11.17, p = .031. This was due to a higher per- 
centage of juniors in the Speeded Administration group and a higher per- 
centage of seniors in the Nonspeeded Administration group. 

Ethnic self-identzj5ication.-The ethnic self-identification of both groups 
was fairly representative of the institution's general student body. In the 
Nonspeeded Administration group, 33 (55%) were Euro-American, 9 (15 %) 
were "mixed" (self-reported identification with more than one category), 7 
(12 %) were Latin American, 6 (10%) were Asian American or Pacific Island- 
er, 3 (5%) were African American, and 2 (3%) reported "other." In the 
Speeded Administration group, 152 (5 1 %) were Euro-American, 58 (19%) 
were Latin American, 34 (1 1 %) were "mixed", 30 (10%) were Asian Ameri- 
can or Pacific Islander, 19 (6%) were African American, and 7 (2%) report- 
ed "other." There was no significant difference in ethnic identification be- 
tween the two groups [%,' (N = 3 60) = 2.72, p > .05]. 
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Religious self-identz3cation.-Although this is a religiously affiliated insti- 
tution, there is some diversity in the religious (and nonreligious) self-identifi- 
cation of the students. In the Nonspeeded Administration group, 37 (62%) 
were Catholic, 8 (13%) were "other," 7 (12%) were Protestant, 5 (8%) 
were Agnostic or Atheist, 2 (3%) were Jewish, and 1 (2%) was Muslim. In 
the Speeded Administration group, 181 (60%) were Catholic, 38 (13%) 
were "other," 37 (12%) were Agnostic or Atheist, 34 (11%) were Protes- 
tant, 7 (2%) were Jewish, and 2 (1%) were Muslim. There was no signifi- 
cant difference in religious identification between the two groups [x~' (N= 
360) = 1.52, p > .05]. 

College of primary major.-The institution comprised four undergradu- 
ate colleges. In the Nonspeeded Administration group, 40 (68%) were in 
the Liberal Arts College, 9 (15%) in the Business College, 9 (15%) in the 
Communication and Fine Arts College, and 2 (3%) in the Science and Engi- 
neering College. In the Speeded Administration group, 167 (56%) were in 
the Liberal Arts College, 64 (21%) in the Business College, 42 (14%) in the 
Communication and Fine Arts College, and 27 (9%) in the Science and En- 
gineering College. There was no significant difference in major college be- 
tween the two groups [x,' (N = 360) = 4.07, p > ,051. 

Materials 

Motivation Analysis Test.-The Motivation Analysis Test (Cattell, et al., 
1959/1964) Form A, Edition R, was used in the present study. Its four sub- 
tests and item counts are Uses 48 items, Estimates 56 items, Paired Words 
48 items, and Information 56 items. The standardized administration, de- 
scribed in the MAT Handbook, takes about 50 to 60 minutes. Each of these 
four subtests has items for and contributes a portion of the raw score points 
toward each of the 10 scales: Fear, Narcism, Mating, Pugnacity, Assertive- 
ness, Career, Home-Parental, Superego, Self-sentiment, and Sweetheart- 
spouse. Raw score means, as provided in Table 8 (for the two Unintegrated 
Factor subtests Uses and Estimates) and Table 8 (for the two Integrated Fac- 
tor subtests Paired Words and Information) of the MAT Handbook (Cattell, 
et al., 1959/1964, pp. 19-20) were used for comparison purposes in the pres- 
ent analyses. 

~ddi t ional ,  rather elaborate raw score-to-STEN score transformations 
are required to make use of the Motivation Analysis Test as the authors in- 
tended. Briefly, for example, this requires entering one conversion table that 
jointly uses raw scores for Paired Words and Information to find each of the 
10 scales' Integrated STEN and another conversion table that jointly uses 
raw scores for Uses and Estimates to find each of the 10 scales' Unintegrated 
STEN. Furthermore, the subtests vary in length and in the range of raw 
score points obtainable. For example, the Information subtest contributes be- 
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tween O and 4 raw score points to the Integrated STEN for Career, while 
the Paired Words subtest contributes between O and 8 raw score points to 
that. This requires a weighting for the two to make equal contributions. It is 
done by using tables in the MAT Handbook. Additional, special scores can 
then be derived by using other STEN score transformation tables in the 
MAT Handbook. Total Motivation is. the Sum of the Integrated plus the 
Sum of the Unintegrated scores on all 10 scales converted to a STEN score. 
Conflict is ~ntegrated subtracted from Unintegrated scores on each of the 10 
scales converted to a STEN score. 

The MAT Handbook reports acceptable reliability and factorial validity 
data for the 10 motive trait scales. Short-term test-retest reliability coeffi- 
cients ranged from .51 to .81, and internal consistency, split-half, and long- 
term test-retest coefficients ranged slightly lower. Factor validities, that is, 
correlations (corrected for overlap) between the scale items and the primary 
factors in the development study, ranged from .52 to .76. However, there is 
no indication of exactly which scores, raw or transformed, or what correc- 
tions for differences in subtest length (or weights) were used to calculate the 
reported reliabilities and validities. Given Hicks' critique (1970) of ipsative 
forced-choice scales, it is unclear how to interpret Motivation Analysis Test 
scores on standard measures of reliability. 

Item comprehensibility rating form.-We constructed a special rating 
form that identified each Motivation Analysis Test item by subtest name, 
item number, and its first several words. After responding to an item, partic- 
ipants in the Nonspeeded Administration group then used the special rating 
form's first column to write in a number indicating the item's overall 
comprehensibility to them on a scale of 0% comprehensible/understandable 
to 100% comprehensible/understandable. They used the second column to 
write down any specific words or phrases they did not understand. They 
used the third column to write down any words or phrases they would sug- 
gest as more comprehensible substitutes for the ones they did not under- 
stand. 

This rating form served several purposes: (1) to obtain mean ratings of 
the comprehensibility of the original MAT items; (2) to obtain suggestions of 
wording more comprehensible to a contemporary sample; (3) to gauge the 
extent to which items given low comprehensibility ratings might actually be 
comprehensible by how close suggested substitutes were to the original item's 
intent; and (4) to insert a cognitive task that would slow down and violate 
the standard administration procedure's emphasis on speed, to introduce a 
strong manipulation of the Nonspeeded Administration versus Speeded Ad- 
ministration group independent variable. 

The Neurotzcism, Extmversion, Openness Personality Inventory-Revised 
(Costa & McCrae, 1992) is a contemporary 240-item measure of the "Big 
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Five" personality domains: Neuroticism, Extraversion, Openness, Agreeable- 
ness, and Conscientiousness. The NEO PI-R Professional Manual describes 
Neuroticism as contrasting adjustment with maladjustment; Extraversion as 
sociability, liking people, preferring large groups, assertiveness, activity, and 
talkativeness; Openness as openness to experience and general curiosity; 
Agreeableness as altruistic, and sympathetic toward and eager to help others; 
and Conscientiousness as self-control, planning, organizing, purposefulness, 
and scrupulousness (Costa & McCrae, 1992). 

The scales were constructed from a rationally guided factor analytic pro- 
cess. Each Domain scale is also comprised of six facets, subscales that tap 
more circumscribed traits related to the Domain, but they were not used in 
the present study. The NEO PI-R Manual (Costa & McCrae, 1992) reports 
good internal consistency for the Domain scales (Cronbach a = .86 to .92) 
and good retest reliability, ranging from .87 to .91 for earlier versions of the 
Neuroticism, Extraversion, and Openness scales, and from .75 to .83 for 
shorter versions of all five Domain scales. Stability coefficients from a seven- 
year longitudinal study of peer ratings ranged from .63 to .81 for the five Do- 
main scales. The NEO PI-R Manual also reports several studies attesting to 
the NEO PI-R's convergent, divergent, and criterion validity. In particular, 
the authors have made extensive use of observer ratings as objective validity 
criteria. NEO PI-R Form S and the NEO PI-R college student normative 
data were used in the present study for two purposes, (I)  to explore concur- 
rent validity of the Motivation Analysis Test scale means in the present sam- 
ple and (2) to establish the present sample's comparability with a sample 
who had served as the normative college group for a major contemporary 
personality inventory. 

Procedure 

Participants were met by research assistants who described the study 
protocol and provided informed consent forms. After signing the forms, par- 
ticipants were given the Motivation Analysis Test answer sheet and booklet. 
The Motivation Analysis Test was administered to the Speeded Administra- 
tion group following the "Verbatim Directions to Examinee" in the hand- 
book (Cattell, et al., 1959/1964, pp. 7-11) and, with proctoring, 60 min. 
were given for participants to complete the Motivation Analysis Test. A sub- 
sample of the Speeded Administration group (as described in "Partici- 
pants") then completed the NEO PI-R on their own, following that device's 
instructions. All finished the NEO PI-R in an additional 60-min. time pe- 
riod. Participants in the Nonspeeded Administration group received the Mo- 
tivation Analysis Test and the Item Comprehensibility Rating Form and com- 
pleted them at their own pace, following the instructions for each subtest 
printed in the MAT Booklet. The Nonspeeded Administration group were 
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allotted 120 min., and 30% used the entire time. After completing the Moti- 
vation Analysis Test, participants in the Speeded Administration and Non- 
speeded Administration groups filled out a brief demographic questionnaire 
before leaving. All materials were turned in anonymously. 

Compambility of Present Sample to College-age Sample on the NEO PI-R 
To help assess the generali~abilit~ of these results, we first analyzed the 

present sample's similarity to the NEO PI-R college-age sample (Costa & 
McCrae, 1992). Mean NEO PI-R scale scores of the current sample were 
compared to the NEO PI-R Form S college-age sample. Results are de- 
picted in Table 1. The NEO PI-R scales are independent, so each was ana- 
lyzed individually. The NEO PI-R Manual also provides separate norms for 
college men and women. Therefore, the significance of differences in means 
between the present sample and the college-age sample was tested by com- 
puting independent t tests for each of the five Domains separately for men 
and women. At the standard a= .05 critical level, only a single mean differ- 
ence was significant, for women on Cons~ientiousness.~ 

TABLE 1 
MEANS AND STANDARD DEVIATIONS OF THE CURRENT SAMPLE AND NEO COLLEGE SAMPLE 

ON NEO PERSONALITY INVENTORY-REVISED FIVE DOMAIN SCALES BY SEX 

Domain Current Sample NEO College Sample 
Men Women Men Women 

( n  = 50) (n  = 98) ( n  = 148) (n  =241) 
M SD M SD M SD M SD 

Neuroticism 93.0 22.4 102.0 19.6 90.5 22.1 99.8 20.9 
Extraversion 117.9 18.0 121.4 18.7 116.7 18.3 123.9 17.7 
Openness 118.7 19.4 121.2 19.3 113.9 18.5 118.6 17.1 
Agreeableness 107.8 19.7 116.6 19.6 107.4 16.2 117.2 15.7 
Conscientiousness 110.9 21.3 110.0" 20.6 113.5 22.0 115.1 20.6 

'Because of the inflation of Type I error due to multiple comparisons, Bonferroni corrections 
were also calculated. A Bonferroni correction produces a more strin ent p level, requires hi her 
statistical significance. and reduces statistical power, makin it more 8kely to conclude that ttere 
are no mean differences. This would be especially true if the rather large number of euperi- 
ment-wise comparisons in the present study were used to calculate the Bonferroni-corrected a 
level. Therefore, where appropriate for each table, we decided to strike a balance b reporting 
significance at the standard a =  .05 level and also noting, where applicable, any difzrence due 
to a Bonferroni-corrected a level. Not to make any Bonferroni-corrected a levels exceptionally 
stringent, the corrections were based on a reasonable number of logically related comparisons. 
For example, they were made by sex and across the five NEO PI-R domains in Table 1. 
Therefore, in Table 1, the Bonferroni-corrected a level for women across the five NEO Do- 
mains would be a =  .O1 [a= .05 t 5  = .011. If this were used as the critical level, the significance 
of p = .04 that was obtained for women on NEO Conscientiousness would not be significant. 
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Item Comprehensibility 

Comprehensibility ratings of Motivation Analysis Test items were made 
by the Nonspeeded Administration group on a scale of 0% comprehensible 
to 100% comprehensible. The lowest mean Comprehensibility rating was 
75.2% (SD = 34.8%) for a Paired Word item. l0 The number of Motivation 
Analysis Test items whose mean ratings fell into the upper three 10-percen- 
tile ranges are depicted in Table 2. Cursory inspection suggests that 92% of 
items were rated 90 to 100% Comprehensible. However, the standard devia- 
tions were quite high; almost all SDs were equal to or greater than 10%) and 
many ranged from 20 to 30%. 

TABLE 2 
MEAN PERCENT COMPREHENSIBILITY RATINGS OF MOTIVATION ANALYSIS TEST ITEMS 

Subtest No. of No. of Items Rated Comprehensible 
Items 70-79% 80-89% 90-100% 

Uses 48 1 1 46 
Estimates 5 6 0 4 52 
Paired Words 4 8 1 0 47 
Information 5 6 2 7 47 

Therefore, we explored the application of a more stringent decision 
rule, requiring an item to have (1) a mean Comprehensibility rating of 95% 
and (2) a SD 1 5 % .  This rule would include only those items rated between 
94% and 100% by at least 84% of the sample. We found 9 (19%) of the 
Uses items, 11 (20%) of the Estimates items, 10 (21 %) of the Paired Words 
items, and 3 (5%)  of the Information items met the criteria. 

We also inspected the words and phrases suggested by the contempo- 
rary sample as alternatives to the wording of the original items. In this quali- 
tative analysis, few of the suggested substitutes appeared to indicate any par- 
ticular sensitivity to what we had perceived as a sex or class bias of the origi- 
nal items. 

Standardized Versus Nonstandardized Administration 
The Motivation Analysis Test scale means for the Nonspeeded Adminis- 

tration and Speeded Administration groups are presented in Table 3 for the 
Unintegrated scale scores and in Table 4 for the Integrated scale scores for 
the standardized and nonstandardized administrations. Because of the diffi- 
culty of closely matching the standardization sample, we had not formulated 
a specific hypothesis for this comparison. Therefore, two multivariate analy- 
ses of variance were performed to test the overall significance of differences 

"This item has the "key" word "NO7' and the two response words are "drudgerym and "vice." 
From the suggested alternatives, it appears that "drudgery" has, perhaps, fallen out of use. 
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TABLE 3 
MEANS AND STAND.~RD DEVIATIONS FOR SPEEDED AND NONSPEEDED ADMINISTRATION 

GROUPS ON MOTIVATION ANALYSIS TEST UNINTEGRATED SCALES 

Scale Speeded (n  = 297) Nonspeeded ( n  = 60) 
M SD M SD 

Career 
Home-Parental 
Fear 
Narcism 
Superego 
Self-sentiment 
Mating 
Pugnacity 
Assertiveness 
Sweetheart-Spouse 

Note.-Multivariate analysis of variance indicated no overall significant difference in effect on 
the pattern of Unintegrated Scale score means by type of administration (F,,, ,,, = .94, ns; par- 
tial q2 = .027, observed power = .500). 

in the pattern of means on the Unintegrated (F,0,3,, = .94, p = .49, ns, partial 
112 = .027, observed power = .5O) and Integrated scales ( F  ,,,,,,, = 1.1, p = 32 ,  ns, 
partial q2 = .032, observed power = .60). Neither multivariate analysis of vari- 
ance was significant ( p  > .05). Therefore, the experimental hypothesis-that 
there would be a significant effect of administration condition on the overall 
pattern of the Unintegrated or Integrated scales' means-was not accepted. 

TABLE 4 
MEANS AND STANDARD DEVIATIONS FOR SPEEDED AND NONSPEEDED ADMINISTRATION 

G~orrps ON MOTIVATION ANALYSIS TEST INTEGRATED SCALES 

Scale Speeded (n  = 299) 
M SD 

Nonspeeded ( n  = 60) 
M SD 

Career 
Home-Parental 
Fear 
Narcism 
Superego 
Self-sentiment 
Mating 
Pugnacity 
Assertiveness 
Sweetheart-Spouse 

Note.-Multik~ariate analysis of variance indicated no overall significant difference in effect on 
the pattern of Integrated Scale score means by type of administration (F,,,,,,,= 1.1, ns; partial 
q2 = .032, obserl~ed power = .604). 

One note of caution is in order. These relatively low observed power 
estimates suggest low confidence in the ability of these tests to reject a false 
null hypothesis if it were indeed false. Perhaps larger Ns would have in- 
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creased power. However, larger Ns should not increase the size of partial 
112, and these very low partial q2s indicate very low correlations between the 
Speeded Administration and Nonspeeded Administration conditions and the 
Unintegrated and Integrated MAT scales. 

Normative Comparison 

The means and standard deviations of the Speeded Administration 
group and the Motivation Analysis Test Normative group on the Uninte- 
grated scales' scores are presented in Tables 5 and 6 for men and women, 
respectively. Independent t tests indicated all mean differences were signifi- 

TABLE 5  
MEANS AND STANDARD DEVIATIONS FOR MEN IN CURRENT SAMPLE AND MAT 

NORMATIVE SAMPLE ON MOTIVATION ANALYSIS TEST UNINTEGRATED SCALES 

Scale Current Sample MAT Normative Sample 
( N =  99) (A7 = 1,094) 

M SD M SD 
Career 
Home-Parental 
Fear 
Narcism 
Superego 
Self-sentiment 
Mating 
Pugnacity 
Assertiveness 
Sweetheart-Spouse 

* p  < .0001. 

TABLE 6 
MEANS AND STANDARD DEVIATIONS FOR WOMEN IN CURRENT SAMPLE AND MAT 

NORMATIVE SAMPLE ON MOTIVATION ANALYSIS TEST UNINTEGRATED SCALES 

Scale Current Sample MAT Normative Sample 
( N  = 200) (N=753)  

M SD M SD 

Career 
Home-Parental 
Fear 
Narcism 
Superego 
Self-sentiment 
Mating 
Pugnacity 
Assertiveness 
Sweetheart-Spouse 
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cant at p < .05. On every scale, the present sample's means were well above 
those of the Motivation Analysis Test Normative group. Given that all ps < 
.0001, all mean differences would remain significant even with a Bonferroni 
correction of a = [.05 + 101 = .005. 

TABLE 7 
MEANS AND STANDARD DEVIATIONS FOR MEN IN CURRENT SAMPLE AND MAT 

NORMATIVE SAMPLE ON MOTIVATION ANALYSIS TEST INTEGRATED SCALES 

Scale Current Sample MAT Normative Sample 
(N = 99) (N = 1,094) 

M SD M SD 
Career 
Home-Parental 
Fear 
Narcism 
Superego 
Self-sentiment 
Mating 
Pugnacity 
Assertiveness 
Sweetheart-Spouse 

The means and standard deviations of the Speeded Administration 
group and the Motivation Analysis Test Normative group on the Integrated 
scales' scores are presented in Tables 7 and 8 for men and women, respec- 
tively. Independent I tests indicated all mean differences were significant (p 
< .05) for men and women. However, not all of the mean differences would 
remain significant at the more stringent Bonferroni corrected a= 1.05 + 101 = 

TABLE 8 
MEANS AND STANDARD DEVIATIONS FOR WOMEN IN CURRENT SAMPLE AND MAT 

NORMATIVE SAMPLE ON MOTIVATION ANALYSIS TEST INTEGRATED SCALES 

Scale Current Sample MAT Normative Sample 
(N = 200) (A7 = 753) 

M SD M SD 
Career 
Home-Parental 
Fear 
Narcism 
Superego 
Self-sentiment 
Mating 
Pugnacity 
Assertiveness 
Suleetheart-Spouse 
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.005. At that a level, the difference on the MAT Mating scale would not be - 

significant for men. Even so, with the exception of one scale (MAT Pugnac- 
ity for women), the current sample's means on the Integrated scales were 
well below those of the Motivation Analysis Test Normative group, the op- 
posite of the Unintegrated scales. 

Intercorrelations with NEO Scales 

Finally, we computed the zero-order correlations between NEO PI-R 
and MAT scales. The results are depicted in Tables 9 and 10 for the Uninte- 
grated and Integrated scales, respectively. Of the 50 correlations in Table 9, 

TABLE 9 
PEARSON CORRELATIONS OF MOTIVATION ANALYSIS TEST INTEGRATED SCALES 

AND NEO PERSONALITY INVENTORY-REVISED DOMAIN SCALES ( N =  148) 

Motivation Analysis NEO PI-R Domain Scale 
Test Integrated Scale Neuroticism Extraversion Openness Agreeableness Conscientiousness 

Career -.01 -. 05 .OO -.01 .14 
Home-Parental -.08 -.05 -. 10 .24t .13 
Fear .01 -.09 -.07 -.06 .OO 
Narcism -.04 .08 .06 .OO .08 
Superego -.05 .10 -.03 .22? .09 
Self-sentiment -.OO .07 .30+ -. 11 - 20+ 
Mating .15 .09 .22? -. 15 -. 18% 
Pugnacity .03 .10 -. 05 -.I1 .15 
Assertiveness -.21t .12 .06 -.09 -.06 
Sweetheart-Spouse -.07 .16 .05 .25t .07 

Note.-Significant correlations at a= .05 are indicated; however, a Bonferroni correction for 10 
comparisons on each orthogonal NEO PI-R Domain scale would require a= .005. 
"'p< .05. +p< .01. 

eight (16%) are significant at p < .05, and of the 50 correlations in Table 10, 
again eight (16%) are significant. However, if we were to employ a Bonferro- 
ni correction of a=  .005 (for the 10 Motivation Analysis Test scales on each 
of the independent NEO PI-R Domain scales), none of the intercorrelations 
would achieve significance. Combining both tables, the magnitude of 4 (4%) 
correlations would be classified as "moderate" ( I  r I =  30-.49), 34 (34%) as 
"weak" ( I  r I = .lo-.29), and 62 (62 % ) as "negligible" ( I  r l 5 . lo).  The sample 
size of N =  148 provides power = 80% to detect correlations of at least I r I = 

.23 in a two-tailed test at p < .05. 

DISCUSSION 
The Motivation Analysis Test was developed by one of the pioneers and 

innovators in psychological measurement. It was a provocative test, both in 
the attempt to provide comprehensive psychometric measurement of motiva- 
tion and in its incorporation of so many novel assessment techniques in a 
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TABLE 10 
PEARSON CORRELATIONS OF MOTIVATION ANALYSIS TEST UNINTEGRATED SCALES 

AND NEO PERSONALITY INVENTORY-REVISED DOMAIN SCALES (N= 148) 

Motivation Analysis NEO PI-R Domain Scale 
Test Unintegrated Neuroticism Extraversion Openness Agreeableness Conscientiousness 

Scale 

Career -.03 
Home-Parental -.01 
Fear .09 
Narcism .241 
Superego -.05 
Self-sentiment .07 
Mating .13 
Pugnacity -.04 
Assertiveness .06 
Sweetheart-Spouse -.08 

Note.-Significant correlations at a= .05 are indicated; however, a Bonferroni correction for 10 
comparisons on each orthogonal NEO PI-R Domain scale would require a= .005. 
'\p<.05. tp<.01. 

single device. That may have been its undoing. Certainly, ipsative measure- 
ment has not gained widespread acceptance given its limitations and the criti- 
cisms it received shortly after development of the Motivation Analysis Test. 
But the Motivation Analysis Test also incorporated multiple subtests with 
different item formats, disguised items with low face validity, and proctored 
and speeded administration. We were also able to conduct a limited empiri- 
cal evaluation that addressed these issues. 

Comparability of Present Sample to a Broader College-age Sample 
The first question was whether the contemporary sample, drawn from a 

parochial institution, was at all comparable to a broader sample of contem- 
porary college students. This question was addressed by examining the mean 
scores of the present sample with respect to the NEO PI-R's college-age 
normative sample. There were no significant differences between the samples 
on any of the NEO PI-R's scales measuring the "Big Five" personality fac- 
tors. This suggested that the sample was not different in mean functioning 
on personality traits from a fairly representative sample of college students. 

Item Comprehensibility 
Although the mean item comprehensibility ratings were relatively high 

for most items, there was considerable variability in individual ratings. A 
more stringent decision rule was adopted to ensure that at least 84% of peo- 
ple would rate an item's comprehensibility as 90 to 100%. This seemed to 
us a reasonable objective criterion on which to judge an item's comprehensi- 
bility by a sample of today's young adults. Only about 20% of items in the 
original test met the decision rule. This does not mean that 80% of the 
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items could not be used today, but it does suggest the need to be sensitive 
to comprehensibility problems in the Motivation Analysis Test or perhaps 
any 50-year-old device. It indicates the need to be sensitive to changes in the 
way items are comprehended in psychological devices that remain in use for 
several generations. 

Standardized versus Nonstandardized Administration 

The Motivation Analysis Test, as originally conceived and developed, 
required a relatively cumbersome standardized timed administration proce- 
dure. Although there are no data presented in the MAT Handbook to sup- 
port the necessity of this procedure, it was thought to be necessary to main- 
tain the disguised nature of the task and because two subtests presumably 
tap less conscious motivations. Therefore, it was hypothesized that there 
would be an effect of administration condition (Speeded versus Not Speed- 
ed). However, there was no significant effect of administration condition on 
either Integrated or Unintegrated scale scores in the present study. 

Strictly speaking, not accepting the hypothesis that there would be an 
effect of administration does not automatically equal accepting the null hy- 
pothesis. Furthermore, the sheer length of the Not Speeded condition, about 
twice as long as the Speeded condition given the introduction of the com- 
prehensibility task, may have led some participants to react by self-imposed 
speeding through responses. However, practically, this result suggests that 
similar mean scores on the test may be obtained by contemporary samples 
regardless of the administration condition. This may be a relief to those who 
find it inconvenient to proctor this test as closely as the handbook requires. 

Comparison of Current Sample and Motivation Analysis Test Normative 
Sample Means 

Any comparison of a contemporary sample with an historic normative 
sample could be problematic. This is, in effect, a cross-sectional design, and 
there are many historical, cultural, and social changes in that time period 
which could affect the outcome. However, it is precisely the effect (or lack 
thereof) of these changes that such a comparison is about. It proved impos- 
sible to obtain the scores for the college students in the Motivation Analysis 
Test's normative sample, which could then have been matched with those of 
the contemporary sample. 

If the present sample's scale means were not significantly different from 
the original normative sample's means, very little explanation would be re- 
quired, and the problem of not matching the samples would, perhaps, pale 
in importance. However, that is not the case. Instead, the contemporary sam- 
ple of men and women had higher mean scores on every Unintegrated scale 
and lower mean scores on all but one Integrated scale (for women). The 
sheer consistency of this opposite pattern of deviations of the present sam- 
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ple's means from the normative group's means by type of factor (putative 
conscious motivation-Integrated-or putative nonconscious motivation-un- 
integrated) is intriguing. Unfortunately, given the limitations on matching 
the samples, we cannot be certain what to make of this result. Perhaps that 
the deviations are in opposite directions for conscious and nonconscious 
motivation attests to the validity of these constructs. 

Were there no limitations matching the current sample with the norma- 
tive sample, then (1) such a consistent difference would suggest that motiva- 
tion in this contemporary sample of college students, as measured by the 10 
Motivation Analysis Test scales, comes less through ". . . organized, con- 
scious, learnt, social approved [sic] and self-sentiment integrated interests" 
and more through ". . . inclinations that have not been consciously organized 
and reality tested . . . or which have been rejected from consciousness . . ." 
(Cattell, et al., 1963, p. 118) than in the past or (2) any intervening histori- 
cal, cultural, and social changes may have affected the Unintegrated and Inte- 
grated scales mean scores in an opposite manner. 

Perhaps one of the most intriguing results is that, in indirect manner, 
evidence may support Cattell's original discovery of the Integrated and Unin- 
tegrated motivation factors. This possibility may be of interest to those who 
are working in the field of motivation. Unfortunately, given the ipsative na- 
ture of the test and the fact that Paired Words and Information employ di- 
chotomous items, a factor analysis of its scales could not be done to evaluate 
this. One note of caution is that there is also a potential confound of subtest 
type with factor. The fact that each subtest has a different format means that 
method variance could also be affecting these results. 

Correlations with NEO Scales 

Consistent with results on the 16PF reported in the MAT Handbook, 
we had hypothesized that the Motivation Analysis Test scales would have lit- 
tle relationship with personality trait scales. This was supported by the fact 
that none of the correlations between Motivation Analysis Test scales and 
NEO PI-R scales in the present sample were significant with the Bonferroni 
correction for the number of correlations, and only 16% were significant in 
the uncorrected a= .05 level. Furthermore, only four of the correlations had 
a magnitude of "moderate." This provides some current support for dis- 
criminant validity. 

CONCLUSION 
What conclusions can be drawn about the Motivation Analysis Test af- 

ter this evaluation? First, such an analysis of a decades-old psychological 
device is fraught with difficulties, which may explain why there are so few 
attempts in the literature. We encountered many problems, such as the in- 
ability to obtain the original data, which is a lesson in itself. However, some 



MOTIVATION ANALYSIS TEST 491 

lessons have proven valuable and may help others. For example, few mea- 
sures today are ipsative, perhaps due to earlier critiques, which experience 
suggests seem to have been well founded. Another is the need for manuals 
and handbooks for psychological devices to provide very thorough descrip- 
tions of normative samples and of the exact methods involved in obtaining 
reliability and validity estimates. It might also be helpful if researchers began 
archiving normative data indefinitely, since there is no telling how useful 
they might be in the future. Finally, of the Motivation Analysis Test's many 
innovations, several are worthy of further study. One of these is the use of 
subtests with different formats that are actually different "ways of expres- 
sion" (John Horn, personal communication, November 4, 2002). Another is 
the use of disguised items rather than the more straightforward "opinion- 
aire" items of typical personality inventories including Cattell's own 16PF. 

The Motivation Analysis Test was an ambitious undertaking. We are 
not aware of any other multidimensional, psychometric device purporting to 
measure motivation. This test requires updated contemporary norms, but 
any attempt to update it should seriously consider changing the test to mea- 
sure individual differences. With much effort going into developing a wealth 
of new psychological measures, it is not often that we have the opportunity 
to explore the past. There could be much of value there. 
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