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Abstract 

     A new internet based work-related test with ipsative properties called Shapes Admin is 

investigated and categorized as partially ipsative. Ipsative formats have a history of controversies. 

Some of these are presented as they are directly related to the further inquiries of this paper – 

investigation of the tests internal consistency, test-retest reliability, construct and concurrent 

criterion related validity. Respondents were recruited from one of the largest recruitment firms in 

Scandinavia both in-house and among job applicants. The findings show that Cut-e’s own 

internal consistency estimates lack theoretical foundation and that a modified Cronbach alpha 

(mean modified alpha = .57) at best give an underestimate of the true internal consistency, 

possibly providing a lower bound estimate. Test-retest reliability is provided (mean r = .66) and 

is argued to be much more suitable for this type of test, although four of the scales are inadequate 

for selection because of r < .60. Principal component analysis and confirmatory factor analysis 

indicate some heuristic support for 11 of Shapes Admin’s 15 concepts, but owing to 

methodological controversies it is advised to compare it to a normative equivalent measure before 

any such conclusions are drawn. Face-validity examinations were used as a replacement. No 

significant findings were found amongst the hypothesized concepts with the criterion, but one of 

the other scales was significantly correlated with the criterion. Despite this, some medium effect 

sizes are commented. Overall, the main recommendation is that to establish better evidence for 

the partially ipsative measure’s internal consistency, unidimensionality and validity, a normative 

equivalent measure should be correlated with the partial ipsative version. Also, more confident 

conclusions related to validity estimates require larger sample size. 
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1 Introduction 

     Shapes Admin is a new work-related test in Norway that is administered through the internet. 

It focuses on mapping the respondent’s competencies and values by presenting items that are 

related to the respondent in a self-referencing manner e.g., “I often have unusual ideas to solve a 

problem.” To date there are no published studies related to this test, and this study will 

investigate some areas relevant to its standardization in Norway. This thesis will examine the 

test’s internal consistency, stability over time through test-retest, factor analysis and include a 

criterion-related validity study with the help of respondents from one of the largest recruitment 

firms in Norway. A one-way translation based on the English version of the test was done by 

following Hofstee’s guidelines (Hofstee, 1991, acquired over email from Hoftstee, 2006). After 

some minor modifications the Norwegian version was accepted through face-value evaluation by 

two in-house psychologists in Cut-e norge as.  

     Many findings have been reported on the relationship between personality factors and job 

performance. The Big-Five is a widely used instrument for personality assessment, and is 

recommended by some as criterion measurement for other personality tests (Bartram & Brown, 

2006). Mean validity correlations between factors such as Conscientiousness, Extraversion, 

Emotional Stability and general job performance measures range from r = .09 to .22, showing 

that personality has some impact on performance (Bartram, 2005; Roberts, Chernyshenko, Stark, 

& Goldberg, 2005). 

     Some authors challenge this arguing that different authors have different definitions of 

conscientiousness, and that lower-order facets of this concept is better suited for prediction than 

composite measures (Roberts, Chernyshenko, Stark, & Goldberg, 2005). Others argue that the 

difference among different scales – e.g., the ones in the Big Five and other tests – between 

authors in personality research are minor (see John, 1990; Mount & Barrick, 1995 in Salgado, 

1997). Bartram (2004) and Roberts et al. (2005) argue that some recent research, e.g., by Moon 

(2001 in Roberts et al., 2005) indicates that composite measures of conscientiousness might be 

too broad considering that some produced zero correlations with performance indicators, while 

lower-order facets produced negative correlations (Emmerich, Rock, & Catherine, 2006). Roberts 

et al. (2005) also argue that the classification and conceptualization of these traits aren’t adequate 

in many studies, and that this needs to be corrected. Contrary to other researcher’s emphasis on 

Big Five as a good validity indicator they suggest that research based on those factors will hide 
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the real relationships between lower-order facets of conscientiousness and other criteria. This 

might point in the direction that carefully constructed narrow-bandwidth tests might better 

indicate real relationships as they are not confounded by other lower-order facets. Shapes Admin 

can at face-value be interpreted in such a way based on the number of items in each concept, and 

their similar sounding nature.  

1.1 Shapes Admin1 

     The preliminary documentation for Shapes Admin states that it is a work-related test that is 

meant to “…provide a detailed assessment of a person’s competencies and values in the three 

areas work responsibility, interpersonal skills and personal skills.” (cut-e, 2006, p. 3). The test is 

“…particularly suited for counseling and selection of entrants and apprentices,” (cut-e, 2006, p. 

3) but is considered by Cut-e to be generalizable to any area of employment that does not require 

leadership responsibilities.  

     Shapes Admin is considered a simplified version of the Manager assessment provided as part 

of a larger inventory called Shapes. Shapes “… provide a detailed assessment of a person’s 

competencies as a Manager, Entrepreneur or Expert…” (Cut-e, 2005, p. 3) and consists of 18 

personality concepts. When this work on this thesis was began, no studies documenting this 

relationship or relationships with other tests existed (cut-e, 2006).  

     Shapes Admin is constructed to be a narrow-bandwidth test (email correspondence Preuss, 

2006). Thus its items, which are identified as competencies and/or values, are centered on 

narrowly defined concepts that can be thought of as latent personality variables. A latent variable 

is a theoretical construct that is believed to be measurable by the use of an instrument. 

Competency is work-related behavior that is of importance for an individual’s ability to achieve 

his goals and succeed in his tasks (Kurz & Bartram, 2002 in Shapes test documentation cut-e, 

2005). Values can be defined as “an enduring belief that a specific mode of conduct or end-state 

of existence is personally or socially preferable to an opposite or converse mode of conduct or 

end-state of existence. (..) Thus, they are relatively stable over time and relate to preferences and 

notions of desirable states of affairs.” (Smith & Smith, 2005, my italic, p. 64). 

                                                 
1 Shapes Admin and any other related concepts/names trademarked by Cut-e’s is written with lower case letters. In 
this thesis they are edited with capital letters for increased readability. 
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     The algorithm that controls this is called adalloc, which is short for adaptive allocation of 

consent. 

1.1.1 Adalloc 

     The adalloc-algorithm – adaptive allocation of consent - governs the way the user is presented 

with the test data. The respondent is asked to distribute a total of 0-6 points between each screen 

showing three statements/items simultaneously. This is in some literature called a ‘triad’-design 

(McCloy, Heggestad, & Reeve, 2005). Since the test has 90 items, this happens 30 times covering 

all items belonging to the 15 personality concepts (Appendix A). There are six items for each 

concept.  

     The adalloc has in my interpretation of it mechanisms related to computer adaptive testing: 

Often tests like these adapt their items related to the ability of the respondent (Murphy & 

Davidshofer, 2001). Shapes Admin, however, sequentially sorts the items based on their relative 

scoring – their ‘preference’ - continuously for each screen completed, so that the order which 

items are presented and their combination is seemingly random for the responder. There is one 

exception to this seemingly random distribution of items; the test always presents item one of 

each of the 15 concepts for the first run-through, and then the second etc. The ordering of items 

into combinations is based on a formula and the distribution of points by the user, called 

‘weighing’. The intended effect is to force approximately equally scored concepts to be shown 

(’paired’) at the same time to the respondent, so that she is forced to choose between them and 

reduce the time it takes to differentiate between concepts in regard to total scores. Another effect 

of the ‘weighing’, is that items which are in a combination that is in general scored high increase 

their relevant concept total sum score more than items that get few points, thus increasing their 

differentiation. This will particularly increase the distance between high and low scored concepts. 

This procedure creates the partial ipsative nature of Shapes Admin, which will be discussed 

below. See Appendix B for a detailed explanation of the algorithm. 

1.2 Ipsative measures 

     Ipsativity was mentioned in psychology by Catell (Guilford, 1952) in 1944 where he defined 

the difference between normative and ipsative measures. The ipsative measure that is most 

frequently discussed can be defined as: “…ipsative if a given set of responses always sum to the 
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same total.” (Meade, 2004, p. 1). In a normative measure, scores are distributed around the 

population mean for each concept. It can thus be used for nomothetic assessment, e.g., between-

person and group comparison. In a strict ipsative measure, the respondent distributes his scores 

relative to other scores he has given. Since the mean is the same across the population it is 

suitable for intrapersonal comparison. Furthermore, the ipsative measures popularity is probably 

based on the popular notion that life is about choices, and the argued improved ability over that 

of  normative measures to control for certain response biases such as social desirability (e.g., 

Chan, 2003; Christiansen, Burn, & Montgomery, 2005). Some researchers argue, however, that 

social desirability is part of normal variation in our personality, and therefore doesn’t need to be 

reduced by integrity scales or in consequence - ipsative measures (if this was their only use) 

(McCrae & Costa, 1983 and Nicholson & Hogan, 1990 in Ones, Viswesvaran, & Reiss, 1996). 

This is as mentioned in dispute. 

     Since Shapes Admin is a type of ipsative measure, it became apparent during the study that 

any results are currently affected by a great deal of controversy related to restrictions of the 

traditional use of statistical methods on ipsative-like measures (e.g., Meade, 2004; Guilford, 

1952; Saville & Williams, 1991; Matthews & Oddy, 1997; Bartram, 1996; Baron, 1996;  

Flanagan & Ortiz, 2001 in Flanagan & Kaufman, 2004). The most common definition of an 

ipsative instrument mentioned above does not strictly apply to Shapes Admin, however, as its 

mechanism creates unequal total scores across subjects owing to its algorithm and the option of 

not distributing all six points for each ‘pairing’. Owing to the possibility of distributing different 

points to items in each triad (‘pair’) and the unequal total scores the test acquires characteristics 

of normative tests. Hicks (1970 in McCloy et al., 2005) states that multidimensional forced-

choice items aren’t always strictly ipsative, because some might allow total score variation, but 

still have properties that when one score is increased/positive on one scale another score is 

depressed on another scale. This format is called partially ipsative, and can be achieved through 

including one of several properties. One that is in my interpretation related to Shapes Admin is 

“scored alternatives are differentially weighted” (McCloy et al., 2005, p. 227). The adalloc-

algorithm differentially weighs items based on their ‘pairings’, and their scale scores are 

increased based on these ‘pairings’. Due to this weighing-procedure some items (from the same 

scale) are again ‘paired’ with approximately equal scored scales and if, e.g., highly scored, 

differentiated further from other ‘pairings’ of lower value based on the weighing procedure. This 
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makes it possible to argue that Shapes Admin has a partially ipsative format. There are many 

other variants and names, such as ipsatized,  additive, multiplicative, ordinal ipsative data (OID) 

and forced-choice ipsative data (FCID) created by data collection procedures and research 

designs (Meade, 2004; Chan, 2003; Bartram, 1996; Christiansen, Burn, & Montgomery, 2005). 

     A frequently used normative scale of measurement in personality is the ordered-category 

items (“Likert-scale”) (McDonald, 1999), e.g., 1 – 5 points indicating level of agreement with a 

given statement. It is strictly speaking only on the ordinal level since it indicates only ranking, 

and has no defined distance between scores. The measurement level of Shapes Admin is from the 

user’s point of view of ordinal level, as she can distribute zero to six points in total between the 

three statements shown at the same time, and there is no defined distance between scores. Baron 

(1996) argues that ipsative scores are technically ordinal. Across the six items for each scale and 

with increased differentiation owing to the non-linearly weighted items, it becomes more 

diversified and tempting to assume interval level of measurement, however. Since ordinal data 

reduces the ability of the researcher to use statistical analysis, and thus make interpretations from 

his data, e.g., based on mean and standard deviation, it is common to assume that such measures 

are at interval level, although this is hard to achieve (Coombs, Dawes & Twersky, 1970 in 

Murphy & Davidshofer, 2001; Pedhazur & Schmelkin, 1991). However, Saville and Willson 

(1991) refer to research by Green & Tull (1978) and state “... it is not unusual in applied studies 

to find a high degree of correspondence between true ratio and ordinal solutions even when the 

inputs are ‘merely’ rankings.” (Saville & Willson, 1991, p. 222). Based on the above argument, 

and since Shapes Admin is intended to measure latent competencies and values and its point 

distribution is continuous when the weighing is applied, it is not unreasonable to assume that it is 

on an interval scale.  

     The controversy continues around the legitimacy of treating normative and ipsative or 

ipsatized alternate forms as equivalent due to their different statistical properties. Saville & 

Willson (1991) show how synthetic data analysis and empirical data of the OPQ CM7-measure 

show correlations between the formats of .65 to .86, mean = .78, for similar scales. The CM-7 is a 

test of dual measures: One part is normative and the other FCID for the same data. Reliability, 

validity and true-scale correlation coefficients were consistently lower for the FCID. The reason 

for the lower consistent results of FCID is said to be caused by three response set biases that 

affect normative scores, namely central tendency, social desirability and acquiescence responding 
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as these inflate the correlations between scales (c.f., Matthew & Oddy, 1997). They argue that 

because of high correlation between the two measures, these types are quite similar. Meade 

(2004) argues against this as r = .8 equals a shared variance of 64%, which means that 36% is 

still unaccounted for. Closs (1996) also criticizes Saville & Willson (1991), as they rely on 

theoretical and artificial ipsation procedures. Closs discourages the use of ipsative tests for inter-

individual comparison, but supports its use for occupational interest assessments (as does Meade 

(2004) who also include job-placement). Contrary to this, Karpatschof & Elkjaer (2000) argue, 

through theoretical and empirical data and probability theory, that ipsatized and ipsative measures 

can be used for interpersonal comparison. They assert that the assessment behavior in its 

consequence is the same for both types of formats. This conclusion is proposed in earlier research 

by Saville & Willson (1991) and Matthews & Oddy (1997), and also discussed by Bartram, 

2006b), since both ipsative and normative measures are theoretically the same measures of the 

same corresponding true scores. Karpatschof & Elkjaer (2000), Saville & Willson (1991), 

Matthew & Oddy (1997) and Bartram (2006b) therefore argue that ipsative measures can at the 

population level give us a biased, but still moderately good, indication of individual differences. 

The counterargument is just the opposite; ipsative tests have unexplained estimation of error 

variance that affect scores and other critical statistical biases that the normative counterparts 

don’t have, and these make ipsative measures unsuitable for interpersonal comparison (Johnson 

et al., 1988 & Hicks, 1970 in Saville & Willson, 1991; Closs, 1996; Meade, 2004). McCloy et al. 

(2005) also propose that ipsative data can yield normative data that may be used for interpersonal 

comparison, based on a synthesis of item response theory and Coombs unfolding models. Even 

though the authors still cautions against the use of ipsative measures in selection contexts 

(meaning interpersonal comparison), their simulation based on their proposed model concludes 

that “we believe (…) this to be the first demonstration that ipsative data contain recoverable 

information about the actual (as opposed to relative) standing of respondents on the traits in 

questions.” (McCloy et al., 2005 p. 243). This is in contrast to earlier findings by Cornwell and 

Dunlap (1994), which states that a transformation can only go from a normative format to 

ipsative ranks due to the loss of information the other way around.  

     Further, on the issue of reliability, Tenopyr (1988) & Johnson et al. (1988, in Chan, 2003) 

argue that reliability is overestimated, while Saville & Willson (1991), based on the argument 

above on response biases, showed that internal consistency is lower than ‘equivalent’ normative 
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measures. Bartram (1996) and Karpatschof & Elkjaer (2000) argue that it is conserved, but 

depressed. If ipsative measures are unreliable, validity coefficients would be meaningless. 

Authors such as Baron (1996), Hicks (1970, in Baron, 1996), Karpatschof & Elkjaer (2000), 

Saville & Willson (1991) and Bartram (1996) argue that criterion validity interpretations should 

be similar for normative and ipsative measures, but with different degree of distortions, provided 

a large amount of scales (m > 10) and low intercorrelation (r < .31) between the normative scales. 

There is also evidence that partial ipsative measures from performance rating scales are as 

predictive of criterion scores as normative scales (Sisson, 1948 & Villanova, Bernardin, Johnson 

& Dahmus, 1994 & White & Young, 1998 in McCloy et al, 2005; see also list in Baron, 1996).  

     Christensen et al. (2005) and Meade (2004) argue that validity might also be complicated 

because of differential constructs / decision processes that might be introduced in an ipsative 

format because of e.g., social desirability in contrast to normative measures and the item/scale 

interdependence caused by the ‘pairing’ of items. Relevant to Shapes Admin is also the 

randomization procedure that governs the ‘pairing’ of items and thus, strictly speaking, doesn’t 

present the same ‘stimuli’ between trials for each respondent or between respondents. The 

different ways such mechanisms can be used might affect the actual effects of the ipsativity in 

any measure, suggesting that ipsativity is sensitive to the ipsative format, its item presentation 

and the sample it is tested on based on individual scoring patterns, indicating that it might be a 

property in itself, not only related to the test (McCloy et al, 2005). 

1.2.1 Summary 

     Ipsativity (except ipsatized data since these are originally based on normative data)  affects 

statistical methods such as factor-analysis, analysis of variance, regression analysis, estimates of 

reliability and other statistical methods that indirectly or directly assume item independence 

owing to the interdependence on item- and scale level. (c.f., Meade, 2004; Baron, 1996; Greer & 

Dunlap, 1997; Cornwell & Dunlap, 1994; Christiansen, Burn, & Montgomery, 2005; Johnson, 

Wood, & Blinkhorn, 1988; Hicks 1970) However, some approaches such as unmodified and 

modified factor analysis is also argued to be legitimate by many (Berge, 1999, Bartram, 1996; 

Chan, 2003; Saville & Willson, 1991). Chan (2003) proposed a modified factor analysis to 

handle OID due to evident distortions when applying factor analysis as if the ipsative format was 

normative. Also, the suitability of factor analysis on within-scale, contrary to between scale 
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ipsative data, has been discussed by Swailes and McIntyre-Bhatty (2002). The limits and 

possibilities of traditional statistical methods on the different ipsative formats are therefore 

heavily debated. 

     These controversies indicate that investigating such a measure is complex and confusing, not 

only resulting from limits in methodological understanding to deal with different ipsative data, 

but because some authors have treated any ipsative format as being of one type (Chan, 2003). 

Overall, it appears that the partially ipsative format of Shapes Admin should be able to produce 

similar results as normative data, as this format incorporates many of the same qualities.  

2 The four studies  

     This thesis will present four different studies. Each study is discussed in the light of the 

ipsative debate that the preceding section introduced.  

     Study I will examine and discuss the internal consistency estimates that Shapes Admin uses 

versus a modification of the traditional Cronbach alpha based on a large sample (N = 1297). The 

expectation was that Shapes Admin will show acceptable internal consistency.  

     Study II will examine and discuss evidence of construct validity based on principal component 

analysis and confirmatory factor analysis based on the mentioned sample and another equivalent 

sample. Based on the debate surrounding the use of factor analysis or not on ipsative-type 

measures, I was uncertain if any sound evidence could be obtained. 

      Study III examines and discusses the test-retest results obtained from N = 594. It was 

expected that these would provide acceptable, and the strongest, reliability coefficients compared 

to internal consistency estimates such as the modified Cronbach alpha. 

     Study IV presents the results of the criterion-related validity study based on performance of a 

group of consultants compared to their scores on Shapes Admin (N = 55). The hypotheses will be 

presented in its own section related to that study. 

     The thesis is concluded with a discussion connecting the different studies when possible, 

summing up their results and presenting some possible remedies for weaknesses discovered.  

     SPSS 14 ("SPSS", 2005) was used in all analyses except for M-plus (Muthén, 2004) in the 

confirmatory factor analysis. The liaison committee of the client firm approved the study, and 

The National Committees for Research Ethics stated that the project lies outside of their 

mandated area. All data was supplied by cut-e norge as. 
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3 Study I: Internal Consistency 

     Internal consistency is not a measure of homogeneity, which many claim, but of the 

interrelatedness of items (Schmitt, 1996). Interrelatedness is required but not sufficient for 

unidimensionality. For each concept, Cut-e calculates an item-total correlation matrix between 

the total scale score of each concept and the items belonging to them (e.g., total scale score of 

concept X correlated with each item 1-6 from X.). 

     Typically, the item-total is used as a measure of the degree an item corresponds to the overall 

concept it is meant to measure, but it is here also used in a second procedure. It is important to 

note that the items and the total scale score of the concept are based on both the actual points 

distributed by the respondent during the administration (here: raw scores), and the additional 

weighting that is incorporated in both the total scale and each item (see adalloc Appendix B). The 

argument is that if we did an item-item or item-total correlation with only raw scores, we would 

lose the impact the weighing has on both item-scores and total-scores. We would then 

underestimate the correlations as the weighing provides us with additional scoring that separates 

different values (personal communication, Preuss, 2007). 

     After calculating the item-total matrix, the six item-total correlations are then summarized and 

averaged creating a single average item-total correlation for each concept (see Table 2, columns 

named “Averaged”). This item-total correlation looks similar to the item-whole correlation 

procedure for estimating consistency, but does not use the median but rather the mean for its 

coefficient, and doesn’t subtract the item from the total scale score. The Spearman-Brown 

prophecy (SBP) formula (standardized alpha) is then applied to this average to extend the test six 

times (thus making it six items again), providing Shapes Admin’s internal consistency measure 

for each concept (see Table 2, columns named “Adjusted w/SBP”). 

3.1 Method 

3.1.1  Sample 1 

     A convenience sample of N = 1373 was collected from the internet portal of a recruitment 

agency in Norway during January and February 2007. New temps (e.g., temporary employees) 

registering at the client firm were invited to participate in this study by registering through an 

internet portal. They were told that on completion of the test they would get a short personality 
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profile, and that any description would be potentially inaccurate as this was a test project. They 

were informed that at a later stage they would be contacted again through e-mail to complete the 

test a second time, and the reward for this was a complete personality profile, with the same 

reservations mentioned above. The invitation to participate was presented either through 

consultant-to-temp interaction, or through an e-mail invitation. Each respondent received a 

generic code that activated the Norwegian version of the test. The participants could not start the 

test without accepting the “Declaration of acceptance” introducing the aims and ethical issues 

involved in the test (Appendix C). Due to the way the sample was acquired, it was not possible to 

know who chose not to participate. 

     To prevent test fatigue, input of demographic info was optional, except for gender. This was 

decided on without the author’s consent. Owing to this, the author did not have any data to 

control for sub-group biases in the sample.  

     After preliminary cleaning of data based on multiple responses per person, 40 entries were 

deleted. The second of two test-administrations was therefore deleted due to a) only one 

administration should have been taken and one thus has to be deleted, and b) the response might 

be another person, or an attempt to improve the administration. One person was removed because 

of distributing only 20% of the total points available.  Every other distributing participant had 

distributed 50% or more points. Another three were deleted because of test-times below four 

minutes. It was judged improbable that the participants had considered each block (‘pairing’) 

seriously when spending a maximum of, on average, eight seconds per screen. N = 1329 was 

used for further analysis, which consisted of 43,8% male and 56,2% female participants. 

Histograms, stem-leaf plots and skew and kurtosis statistics were also investigated in this 

process. The concepts of Identification (5.53) and Sociable Skills (5.65) had kurtosis statistics 

approaching severe non-normality (7.0 for kurtosis and 2.0 for skew - Curran, Finch, & West, 

1996)). Furthermore, low to moderate kurtosis was indicated (> +/- 2.0) for Circumspection 

(2.15), Striving for Harmony (3.96) and Flexibility (2.49), indicating that a total of five scales 

showed leptokurtotic distributions ("How do I test the normality of a variable’s distribution?", 

2006). All skew statistics were in general well below 1.0.  

    Multivariate outliers on the 15 personality variables were identified by calculating the bivariate 

distance from the mean on the two first principal components in an unrotated principal 

components analysis. 18 women and 14 men were identified as outliers, exceeding 3.0 standard 
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deviations from the mean. Histograms, stem-leaf-plots and skew and kurtosis were again 

investigated, showing reduced kurtosis for most scales (see Table 1 in Results section). 

Identification (4.88; 2.75 for males; 6.43 for females), Circumspection (2.13) and Flexibility 

(2.58) were the only scales that still had low to moderate non-normality. After removing these 

outliers, N = 1297 was left for further analysis. 

     Independent t-tests were run to examine if there were any gender differences on scoring for 

each concept. This was also done before the removal of the mentioned outliers, and with similar 

results to those reported here: Small, but significant differences were found on every scale, 

except for the Professional Challenge, Flexibility, Recognition and Keenness scales. The largest 

difference’s practical significance (Cohen’s d) was calculated (mean difference 3.1) for the scale 

Creativity Cohen’s d = .55 based on assumptions of unequal variance. A d of .5 equals an r of .24 

(Hyde, 2005). As a basis for interpreting correlation magnitude, a meta-analytic review by 

Hemphill, 2003) provided empirical guidelines based on 380 studies for interpretation of 

correlation coefficients. The lower third of these reported coefficients of < .20, middle third 

reported .20 to .30, and the upper third reported > .30. This makes r = .24 in the middle range of 

typically reported correlations in psychological research. Recent meta-analysis, however, shows 

that the actual range varies between different areas, but is judged small if not almost similar for 

most – 78% of gender differences are small to non-existant (Hyde, 2005). The unequal variance 

and sample size make the resulting d uncertain, and the standard deviance is small between 

gender (male SD = 5.92; female SD = 5.25). The other 14 scales’ within differences in mean was 

without four exceptions < 1 point, and the highest of these 1.73. These would roughly translate to 

d’s of minimum effect sizes and less. Based on this it was judged that the differences were 

immaterial, and of minor consequence for the usage of the larger sample where gender was 

combined.  

     Demographic data on the recruitment pool of the agency was collected to assess its 

representation of the Norwegian population, showing 49,4% males and 50,6% females. The age 

distribution of registered temps (e.g., temporary employees) was not similar to the population 

distribution from www.ssb.no (“Statistics Norway", 2007)2, but did represent the distribution of 

working force employed, except for considerable less n of temps born between 1953 and 1967.  

                                                 
2 Statistics Norway is a professionally autonomous institution placed under the Ministry of Finance. They gather, 
analyze and report statistical information on areas related to the Norwegian society.  

http://www.ssb.no/�
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3.1.2 Analyses for Sample 1 

     Internal consistency estimates such as Cronbach alpha can become non-interpretable because 

of departures from normality (Swailes & McIntyre-Bhatty, 2002). These departures limit the 

researchers’ ability to compare means between individuals and groups, and therefore for 

generalizing and comparing findings. Many statistical methods require assumptions of normality, 

e.g., Pearson correlation and t-tests. It is therefore in some instances of possible non-normality 

prudent to either logtransform, rely on non-parametric methods, or compare both non-parametric 

and parametric calculations to investigate any difference between these coefficients and, if the 

difference is small, accept the data as adequately normally distributed. There are many 

approaches to evaluating normality departures, and there is dispute in which are ‘correct’, their 

consequences and interpretation. Curran, Finch, & West, 1996) was used as guidelines for skew 

and kurtosis. In addition, one author states that “…a general finding for univariate and 

multivariate data is that tests of means appear to be affected by skew more than kurtosis, 

whereas tests of variances and covariances are affected by kurtosis more than skew (e.g., Jobson, 

1991, p. 55; Mardia, Kent, & Bibby, 1979, p. 149).” (DeCarlo, 1997, my italic, p. 6). 

Furthermore, t-tests are robust to moderate departures from normality, but small sample sizes can 

be heavily affected by skew and kurtosis as they affect power and Type I errors (DeCarlo, 1997). 

These points were taken into consideration when analyzing and interpreting data. 

     Analysis of the internal consistency procedures by Cut-e on Sample 1 is provided in Table 2 

under Results. In addition, the resulting inter-item correlations and Cronbach alpha based on 

weighted scores are included (modified alpha). This is complemented by a comparison of inter-

item correlations and Cronbach alpha for each concept of raw scores (in text only). The 

comparison is necessary to be able to assess the reliability estimates that the test utilizes, and 

inter-relatedness of items. Finally, a total score correlation matrix was examined to further assess 

unidimensionality. 
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3.2 Results 

Table 1 

Skewness and Kurtosis calculated for N = 1297 on each concept. 
Skewness Kurtosis 

  Mean 
Std. 

Deviation Statistic
Std. 

Error Statistic 
Std. 

Error 
 Professional 
Challenge 16.54 4.75 .25 .07 .67 .14 

 Identification 18.64 4.68 .87 .07 4.85 .14 
 Conscientiousness 17.35 5.29 .26 .07 .78 .14 
 Creativity 13.29 5.76 .41 .07 .57 .14 
 Circumspection 17.04 4.49 .68 .07 2.13 .14 
 Fun at Work 14.98 4.84 .33 .07 .53 .14 
 Striving for Harmony 13.17 5.43 .29 .07 .14 .14 
 Sociable Skills 15.35 4.50 .14 .07 1.04 .14 
 Cooperation 19.20 4.63 .51 .07 .70 .14 
 Autonomy 15.45 4.16 .34 .07 1.14 .14 
 Flexibility 17.65 4.37 .45 .07 2.58 .14 
 Recognition 11.81 5.26 .25 .07 -.04 .14 
 Self-Efficiency 17.53 4.05 .48 .07 1.50 .14 
 Perseverance 14.09 3.91 .00 .07 .74 .14 
 Keeness 16.78 3.77 .18 .07 1.06 .14 

 

The raw item scores were investigated, i.e., scores administered without the ‘weighing’, the 

weighted item scores, and the total scale scores to clarify what part the weighing mechanism 

could play in any kurtosis. Only scale scores are presented as these are the aggregated total, and 

are used in analyzing differences within and between people (Table 1). Two (2%) of the raw 

items, 16 (17.7%) of the weighted items and three (20%) of the total scales: Identification, 

Circumspection and Flexibility, had a kurtosis statistic > +2, indicating low to moderate kurtosis. 

Fifty-six (62.2%) of the weighted items varied < 1, eighteen (20%) between 1 and 2 and sixteen > 

+2. The highest weighted item was 4.97. The scales indicating low to moderate kurtosis had the 

most items with low to moderate kurtosis. 

     There was no indication of severe skewness for any variable, and no indication of kurtosis at 

all in the first sector. Following Curran et al.’s (1996) guidelines, however, there is low to 

moderate kurtosis > +2 for four variables in the second sector, five in the third and fourth, and 

one in the last two. Since the weighing-mechanism of the adalloc algorithm affect the scores in 

the second sector and beyond, it is plausible that it is the cause, and as such not necessarily an 

indication of poorly constructed items/concepts, which the kurtosis might have been because of 
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low variability in participants responses. This assumption might be supported by examining the 

distribution of raw scores for each item affecting those values. They showed no non-normality. 

This indicates that when the user administer his points, ‘unaware‘ that adalloc’s mechanism is 

‘pairing’ his scores in approximate equal scored blocks, there is no evidence of non-normality in 

these score distributions. It might, however, be improper to examine these items raw scores as 

they are in effect presented to the user based on the influence of the adalloc procedure. It is 

therefore plausible that any indication of non-normality (kurtosis) is a result of the weighing-

procedure. The results make it prudent to investigate both parametric and non-parametric 

distributions in the data.  
Table 2 

Internal consistency calculations for Sample 1 (N = 1297).  

 Spearman Pearson Pearson 

Concept 

Averaged 
(item-
total  ) 

Adjusted 
w/SB 
(with a 
constant 
of 6) 

Averaged 
(item-
total) 

Adjusted 
w/SB 
(with a 
constant 
of 6) 

Average 
inter-
item 

Modified 
alpha 

Professional 
Challenge .60 .90 .58 .89 .21a .60 
Identification .55 .88 .54 .87 .15a .51 
Conscientiousness .65 .92 .62 .91 .26a .67 
Creativity .71 .94 .69 .93 .38a .78 
Circumspection .56 .88 .54 .87 .15a .52 
Fun at Work .65 .92 .62 .91 .26a .67 
Striving for 
Harmony .71 .94 .68 .93 .35a .76 
Sociable Skills .62 .91 .60 .90 .24a .64 
Cooperation .60 .90 .56 .89 .18a .56 
Autonomy .53 .87 .51 .86 .12a .44 
Flexibility .58 .89 .56 .88 .18a .58 
Recognition .75 .95 .70 .93 .39a .79 
Self-efficiency .54 .88 .50 .86 .11a .42 
Perseverance .54 .87 .50 .86 .11a .42 
Keenness .49 .85 .47 .84 .06b .26 
AVERAGE .61 .90 .58 .89 .21a .57 
MEDIAN .60 .90 .56 .89 .18a .58 
Note: a One negative inter-item correlation existed. b Three negative inter-item correlations 
existed. As explained in section 2 this table shows the calculations used by Cut-e for internal 
consistency in sample 1. Average inter-item with weighted items and Modified alpha for 
weighted items are also presented. 
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3.3 Discussion of the internal reliability methods applied by Cut-e 

     The reasoning behind using the weighted scores and correlating these with the weighted total 

score might be, without considering the constraints of classical test theory (CTT), logical for the 

test constructors. Obviously it is used as an aim to approximate internal consistency, but 

moreover difficult to evaluate fully because of the complexity introduced by the ipsativity, the 

unequal pairings of items/adaptability (meaning that each respondent gets different items paired 

because of his distribution of points) and increase in points for each item introduced by the 

weighing in the adalloc-algorithm.  

     Despite the logic presented it is to my knowledge problematic to use the item-total 

correlations as Cut-e does as standardized alpha (Table 2 - Adjusted w/SB) only relies on items 

(N) and average inter-item correlations r  as input:  

 

     In analyzing the item-total correlations, it is evident that they are affected by a degree of 

overestimation (autocorrelation). The same item scores that contribute to the total scale score is 

correlated with that same total score in this procedure. In a measure with few items this influence 

will be larger than if the measure had more items. This means that extending an already inflated 

item-total correlation, creates very high correlations (many in the Table 2 - “Adjusted w/SB” 

column have estimates around .9), and this includes the uncorrected item-total redundancy. It is 

incorrect to interpret this redundancy as if items are very similar in the scale when the input 

parameters in the above formula have been changed from average inter-correlations to average 

item-total correlations. Even though the exact overestimation is not known, the best option is to 

use the modified alpha estimate with its prescribed parameters for now on this test, and 

acknowledge its weaknesses on this kind of partial ipsative measure. The main obvious weakness 

is that Cronbach alpha is an underestimate if it is used on a multidimensional measure such as 

Shapes Admin (Cronbach, 1947 & 1951 in Schmitt, 1996). There are also other more subtle 

issues related to adalloc, such as the effect of the weighing, which will be presented later. The 

latter will hopefully give an indication of a possible rationale of the test constructions to use their 

‘modified’ reliability estimates.  
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     The inter-item correlations of the raw scores (instead of the weighted item scores) within each 

concept for sample 1 was examined. These produced correlation matrixes with negative average 

inter-item correlations: Professional Challenge (-.10), Identification (-.00), Conscientiousness (-

.02), Creativity (-.10), Circumspection (-.04), Fun at Work (-.01), Striving for Harmony (-.10), 

Sociable Skills (-.01), Cooperation (-.02), Autonomy (-.09), Flexibility (-.01), Recognition (-.01), 

Self-Efficiency (-.10), Perseverance (.01), Keenness (.01). These results produced negative 

Cronbach alphas, which with normative data usually would imply that that the items measured 

different concepts or were coded inconsistently. Based on the face-value analysis of the items 

concept validity, it is unreasonable to assume that this is the case, but a result of examining raw 

scores that doesn’t coherently add up to the items because they are integrated in the partially 

ipsative format. By investigating raw scores only, we ignore the extra points and the pairing of 

concepts that influences the item scores. We also violate the assumptions of Cronbach alpha, 

given that it is for items that are independent measures, and from unidimensional data sets (Green 

et al., 1977 in Swailes & McIntyre-Bhatty, 2002). I had been warned of the possibility of 

negative alphas earlier (personal communication, Preuss, 2007). 

     The calculation of inter-item correlations and Cronbach alpha using the weighted item scores 

instead of raw scores (Table 2) were repeated. This produced internal consistency estimates 

above a minimum level of reliability for seven of the concepts: > .6 for Professional challenge, 

Conscientiousness, Fun at work, Sociable skills and > .7 for Creativity, Striving for harmony and 

Recognition. Thus, seven of the 15 scales can be said to have acceptable modified alpha levels 

for selection and evaluation. Furthermore, Identification, Circumspection, Cooperation and 

Flexibility have reliability estimates that are > .5, which is acceptable for research purposes, 

leaving four inadequate scales (Smith & Smith, 2005). Due to the underestimation of Cronbach 

alpha these estimates might be an indication of the test scores lower bound of internal 

consistency, and that the ‘true’ internal consistency should be higher. I have, however, not said 

anything about the average inter-item correlations, which will affect our appreciation of these 

alphas. 

     Even though .6 and .7 are often used as standards for minimum reliability depending on the 

usage of a test, these standards are potentially meaningless without considering the inter-item 

correlation coefficients (to show unidimensionality) as shown in Schmitt (1996). “(…) the effect 

on alpha is particularly noticeable when the number of items is small, say below seven. (see 
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McKennel, 1978, p. 242) Furthermore, the influence of scale length decreases as the average 

inter-correlation increases. For instance, for an average inter-correlation of .7, alpha rises from 

.82 for a two-item scale to .94 for a seven-item scale. If the average inter-item correlation is .25, 

then alpha rises from .40 to .70.”  (Swailes & McIntyre-Bhatty, 2002, p. 530).  

     Some suggest the mean inter-item correlation to be around .15 to .20 if a scale is meant to be a 

broad measure, and .40 to .50 for narrow measures (Clark & Watson, 1995). Since Shapes Admin 

is intended as a narrow measure, the results clearly indicate that the inter-item correlations are 

inadequate as they all fall below .40, and only three of the 15 concepts are anywhere close. This 

means that even though the modified alphas are above a minimum level of reliability for some 

concepts, these low correlations indicate inadequate proof of unidimensionality for every scale; 

the range of the inter-correlations should center around the average intercorrelation (Green, 1978 

in Clark & Watson, 1995). 

     However, since we are aware of the fact that each concept is multidimensional through its 

ipsativity, and thus, that Cronbach alpha should not really be used, it is expected that these inter-

item correlations are lower than they would have been if the test was in an alternate normative 

form. The adalloc procedure forces equally weighted items together from different concepts, so 

that the items presented in each ‘pairing’ are approximately of equal preference. As such, it may 

or may not be easy to distribute points between items in the first sector of the instrument based on 

preference and the randomly ‘paired’ items. Furthermore, in theory it becomes increasingly 

difficult to distribute points between preferences in a consistently point-wise way (compared to 

earlier sectors) as the test moves to the next sector. If the algorithm does its job correctly, the user 

will be faced with the situation that more and more e.g., highly-preferred items are displayed 

together (and others equally less preferred), making it harder to differentiate these items from 

each-other. As a result it will be harder to score items as high as one might have done earlier 

(consistently), because the test-taker is exposed to increasingly preferable items which may force 

him to distribute points more balanced between traits ‘paired’ together. This ‘balancing’, since 

equally preferred items are present, may force a user to spend less points than he really wishes on 

these preferable items from different concepts. He has to make a choice, which is the intention of 

most ipsative formats. But, if we were to compare this point distribution behavior with an 

equivalent normative test, the user would have the opportunity to give equally favourable scores 

to each item in the normative, something she cannot do in the ipsative version. Thus, the 
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seemingly ‘consistent’ behavior in an ipsative format is reduced when using classical test 

theoretical reliability estimates, because it is intended on uncorrelated item-responses that are free 

of variance constraints, and that are not continually forcing equal preference items to be ‘paired’. 

     The non-linear weighting the adalloc adds seems to work to counteract the user’s reduced 

ability to distribute the same amount of points on items belonging to certain concepts. This 

weighing further affects the reliability estimates, creating an additional interference that would 

not be present in a normative measure.  

     It can be argued theoretically that there will be a higher negative correlation between the 

‘paired’ items and concepts the more they are ‘paired’, compared to those never or less ‘paired’ 

(Meade, 2004). In a balanced design (where one item from one concept is ‘paired’ with every 

other item from the other concepts an equal number of times – which is not the case here), the 

average correlation between these items will go towards -1/ (m-1), where m is the number of 

variables (e.g., Cornwell & Dunlap, 1994), and be less of a problem because we know their 

extent. Due to time-constraints it was not possible to accommodate an investigation of the 

complete structure of all item ’pairings’ in the data set. Instead the average scale intercorrelations 

of r (Appendix D) were calculated. The resulting correlation was smaller (-.03) compared to the 

expected -.07 based on the formula above. This is a result of the partial ipsative design, and 

indicates that this design impose less constraints (as Hicks, 1970 in McCloy et al., 2005 

proposed) on variance than other strictly ipsative formats that are balanced.  

     The Intercorrelation matrix (Appendix D) also showed discriminatory validity of the scales. 

Only 2-3 scales in each matrix had over + / - .3 correlations, and rs and r matrices were similar. 

In general, this indicates that most of the scales are unique, and that parametric measures can be 

used over the nonparametric. As mentioned previously, it is possible that the high correlations 

between some scales can be explained by the partial ipsative format due to more frequent 

‘pairings’ of some concepts in administrations across participants, and not only that they actually 

share ‘true’ variance. If possible, further investigation should be done to examine the pairing of 

items in the actual administrations to see if this is the case, or if it is in fact because of less 

uniqueness in these 2-3 scales.  

     Theoretically, because of the restrictions inherit in CTT, using Spearman-Brown prophecy and 

Cronbach alpha with this format is problematic. Also, using the Spearman-Brown prophecy/ 

Standardized alpha formula on a weighted item-total correlation, instead of a raw score item-item 
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correlation, is also in violation of CTT. From a practical standpoint, however, the negative 

intercorrelations that occur in such a format will underestimate internal consistency, as stated by 

Cronbach (1947, 1951 in Schmitt, 1996), as they are created by the multidimensionality in the 

measure. Also, the randomization and weighing procedure creates inconsistencies in scoring 

patterns from a CTT perspective, because even though users all go through the same items, they 

do so with different item sets, which introduces different cognitive decisions contexts, which 

limits their scoring variance. This creates underestimates when using CTT reliability measures, 

because their use is restricted to test contexts where items are independent and every respondent 

faces the same test conditions. Furthermore, because of the ipsative design, extra variance is 

introduced that causes the true score of any item to consist of error and actual scoring variance of 

all items in an item set influenced by an unknown decision process (e.g., Meade, 2004). The idea 

that the resulting underestimates might be countered by the overestimation of the averaging of the 

item-total correlation may or may not be true. This does not, however, supersede the fact that 

methods have to be used within their theoretical limits, and as such, the item-total extension 

should be terminated. It is therefore also true that the alpha estimates I have provided are 

underestimates and also employed on weighted scores (modified alpha) in contrast to raw scores 

(as is their intended use). Thus, Cronbach alpha is here also used on a format that it is not ideally 

or theoretically suited. Therefore, the recommendation of Preuss (2007) that test-retest might be 

the more informative alternative for this kind of test seems well advised, although presenting one 

of these measures does not remove the need to document the other. This means that the internal 

consistency estimates seem less suited for ipsative tests, but may indicate a lower boundary for 

reliability for Shapes Admin. If used, one should use known estimates, e.g., Cronbach alpha, and 

explain its limitations or build up adequate proof for new methods, instead of providing 

approximations that are without adequate theoretical evidence.  

     Correction for attenuation of reliability was not used, because using it on an ipsative format is 

in breach with its theoretical restraints. In addition to the known problems related to this method 

on normative data (c.f., Clark & Watson, 1995), I was worried about the introduction of more 

complex errors to its results.  
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4 Study II: Principal Component Analysis and Factor Analysis 

4.1 Method 

4.1.1 Principal Component Analysis and Sample 

      
     As there are no published studies related to Shapes Admin’s construct validity, both 

exploratory and confirmatory analytical approaches were used. Support for the structure of the 

model is in this thesis necessary because of the criterion validity study, as it is tied to 

interpretations related to the total scale scores. It is necessary to investigate if the model’s 

proposed relationships between items and concepts are strong. Without such indications, positive 

findings in the validity study would be uncertain. The sub-sample (N = 1297) from Study I was 

used for analysis. 

     As earlier mentioned, factor analysis of ipsative data have been claimed impossible due to 

“(…) true and error scores are contaminated across scales at the outset (at the item level).” 

(Meade, 2004, p. 539), thus breaching classical test theoretical constraints. Factor analysis is also 

restricted when it doesn’t provide specifications for correlations between error terms and 

independent variables. Other authors have, however, provided arguments and methods for using 

unmodified and modified factor analysis on different types of ipsative data (c.f. Chan, 2003; 

Saville & Willson, 1991; Berge, 1999). These approaches don’t directly fit the partially ipsative 

Shapes Admin as it has its own governing algorithm, adalloc, but the current controversy 

indicates that a try might not be without merit since the data arguably have normative properties.  

     A principal component analysis (PCA) with Varimax rotation on the weighted item scores for 

each concept was used. Loadings between + / - .3 were considered insignificant in its effect on 

the component, and were therefore not included in the table.  

     Guidelines from Costello and Osborne (2005) were followed for selecting and evaluating 

components. First, low complexity of loadings is required, e.g., not more than two cross loadings 

on an item onto a component. Second, item loadings above +/- .3 and no less than 3 items 

(defined here as the minimum for a cluster) from a concept must load on a component.  

     A second PCA with 15 proposed components was carried out based on observations from the 

first PCA (see 4.2). 
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4.1.2 Confirmatory Factor Analysis and Sample 

     A confirmatory factor analysis (CFA) was also done in M-plus to test the model specifications 

more stringently. The covariance matrix of the 90 items were used as input with Maximum 

Likelihood estimation. 

     The number of subjects entered into the analyses was N = 1313. The reason is that the analysis 

was done in an early stage of the project and with the help of Harald Janson. It could not be 

replicated a second time with the cut-offs of Sample 1 because of time constraints. In this sample, 

16 respondents were removed from the earlier used N = 1329 because of an earlier rationale of 

data-screening where a test time of < 5 min. was considered too low. Presumably the difference 

in sample size is negligible. 

4.2 Results 
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     The initial PCA converged at 37 iterations, but proposed 28 components that explained a 

variance of 60,8%, when applying the Kaisers criterion of Eigenvalues >1. This created a 

structure of frequent loading complexity of 2 or more, with abundant loadings larger than +/-.3 in 

the rotated component matrix. The Scree plot barely indicated either 6 or 12-13 components (the 
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angle of the “elbow”’ was narrow). 14 small clusters with at least three items could be spotted in 

the matrix. The bipolar factor loadings observed have been reported by other authors (Baron, 

1996; Dunlap & Cornwell, 1994; Meade, 2004; Saville & Willson, 1991), and is a result of the 

forced interdependence between items from different scales caused by the ipsative format. Since 

only 14 clusters could be observed in the 28 components, a second PCA which fit the 15 concept 

model of Shapes Admin was carried out. 

     Investigation of the rotated component matrix (Appendix E) of the second PCA revealed that 

this produced 9 clusters of loadings with 4 items or more that were mostly within one single 

concept. Also, fewer significant loadings were found to load onto the same items outside the 

visible clusters. 13 (13.9%) of 94 ‘significant’ loadings were negative.  

     Components 1-7, 9, 11 and 12 have all between 4-6 items loading from one concept. 

Components 8, 10, 14 and 15 have only three loadings from one concept, each above + / - .3. 

Component 8 have loadings from Cooperation, 10 from Identification, 14 from Keenness and 15 

from Autonomy. Component no. 13 has no large clear cluster loadings and only component 7 

loads from two concepts at the same time: Perseverance (3 items) and Self-efficiency (4 items).  

     CFA was performed to test an initial model with 15 correlated factors, each loading only on its 

respective six items. The results indicated a poor fit of the model to the data (χ2 [3810] = 24597, 

p < .0001; CFI = .49; RMSEA = .064).  Also, the solution produced a non-positive definite 

residual covariance matrix.  However, the results lent some heuristic support to the basic traits of 

the model proposed, in that most factor loadings were positive and significant. Modification 

indices suggested many significant error covariances among the 15 items presented in the first 

round.  

     The effect of weighting in the adalloc algorithm, which partially counteracts negative 

autocorrelations among items, is not in operation in the first round of items. It was therefore 

deemed appropriate to allow for error covariances among all the 15 items in the first round.  The 

fit of the resulting model was somewhat better (χ2 [3705] = 18333, p < .0001; CFI = .64, RMSEA 

= .055), but the solution still produced a non-positive definite residual covariance matrix.   

     Further modifications to the model were made in an exploratory fashion, following successive 

suggestions indicated by modification indices.  The anchor item of each factor was changed from 

the first to the 6th or 5th item, on the grounds that the more weighted items would be less 

affected by ipsative bias. Further modifications included adding factor loadings to factors not 
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predicted by the model. Insignificant factor loadings were not dropped, however, and further 

correlated errors were not allowed.  The explorative process was stopped after the addition of 26 

factor loadings to the original 90, as the additional improvement of further added loadings 

diminished; the fit of the final model was still far from ideal (χ2 [3679] = 16032, p < . 0001; CFI 

= .70, RMSEA = .051).  However, 13 of the original 15 factors had standardized loadings over 

.25 on four to six items proposed by the model. The factors Autonomy and Self-Efficiency had 

only three 1 item loadings of this magnitude. The absolute values of factor intercorrelations 

ranged from .004 to .89, for the intercorrelation of Factors Fun at work and Professional 

Challenge, with a mean of .26.  

4.3 Discussion: 

     The first PCA and the Scree plot did not give strong support for Shapes Admin’s specified 

concepts. The former because only 14 of the 28 proposed components had  items that fulfilled the 

earlier mentioned requirements of loading size, clustering and low complexity. Furthermore, the 

Scree plot had two very narrow elbows. The ipsative format and the subsequent negative loadings 

have been argued to make the interpretation of the matrix impossible without proper modification 

to the analysis (e.g., Chan, 2003). Some critics also claim that this makes any occurring matrix in 

such an analysis potentially “false” (Dunlap & Cornwell, 1994). Still, others, e.g., Saville & 

Willson (1991) argue that a PCA is interpretable even with the occuring negative 

intercorrelations. 

     When I limited the second PCA to the model’s 15 components, the matrix produced 11 

components with clear clustering from one single concept, one of which had loadings from two 

different concepts. The latter would in a PCA on a normative scale most likely be the result of 

concepts measuring the same construct, but because of the ipsativity in this measure the reason is 

another: Component 13 has only four loadings of the specified size, but without any coherent 

loadings on any scale. This is most likely caused by effects of the ipsativity, forcing one of the 

mentioned concepts to load elsewhere, e.g., on another component (c.f., Dunlap & Cornwell, 

1994). This is problematic and is an indication that factor analysis of ipsative measures may 

create artificial component loadings. This makes interpretation difficult for at least one of the two 

concepts and may necessitate caution when interpreting the other loadings. However, as Saville 

& Willson (1991) points out, the loss of one component is a result of the linear dependencies 
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between the items in the ipsative design within each ‘pair’. “As Lee Cronbach (1984) points out 

in personal correspondence, one scale can be dropped in the factor analysis and the loadings of 

the withheld variable can be determined algebraically; in which case the factor analysis tells the 

whole story.” (Saville & Willson, 1991, p. 8). They also show that their comparable normative 

version, both empirically and simulated, provide highly correlated factor loadings supporting the 

results of the ipsative factor analysis.  

     Dunlap & Cornwell (1994), on the other hand, found it impossible to get the factor structure 

of a purely ipsative measure based on a normative one through PCA as the models were 

dissimilar. Chan (2003) also showed that factor analysis on normative and ipsatized data showed 

serious distortions on the ipsatized data when compared to the preipsative normative format these 

data came from. However, when proper changes, which were not done in the above factor 

analyzes, to the factor analysis on the ipsative data were implemented, a good fit occurred 

between formats. I therefore presume that since I am analyzing a partially ipsative format, the 

variation of scores between participants create a factor matrix that is closer to a “true” equivalent 

normative one than if it was a purely ipsative since scores are less constrained (c.f., Hicks, 1970 

in McCloy et al., 2005). The second PCA and CFA can both be interpreted as showing limited 

heuristic support to the factor structures in Shapes Admin. Still, I feel reluctant to conclude that 

my analysis supports the e.g., 9 components with 4 item clusters and 4 components with 3 item 

clusters found in the second PCA. The same applies to the CFA showing an average loading on 

almost every item of .25 to the 13 factors, correlating on average around .26. The reason for this 

reluctance is based on the complexity introduced by the partial ipsativity, the lack of 

methodological development in the area, and the unknown influences of the ‘weighing’. Even 

with these uncertainties, the primary reason is the fact that I did not in this design have a PCA or 

CFA of a normative equivalent version to compare results against.  

5 Study III: Temporal Stability 

5.1 Method 

5.1.1 Sample 2 

     As earlier reported in Sample 1, N = 1297 took the test the first time.  The test-retest data set 

was put together by Cut-e. It showed that N = 624 (48%) had taken the test a second time. The 
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same screening as with Sample 1 was conducted: four cases were removed that had taken the 

test-retest within the first day and nine people who had used less than four minutes (mean = 9.5 

min; st. dev = 10.8). This left N = 611 for further data analysis. Skewness was well below 1 on all 

concepts, but severe kurtosis (6.35) on Conscientiousness was observed. Other concepts with low 

to moderate kurtosis were Professional Challenge (2.75), Identification (3.22), Autonomy (2.74) 

and Flexibility (3.5). 17 participants were identified as multivariate outliers (using the same 

criterion as in Sample 1 – see page 12) and deleted from the sample. This removed the kurtosis 

for Conscientiousness (1.05) and Flexibility (1.99). The other concepts did not change much. 

Control analysis of gender differences was not possible as the dataset did not include this 

information. Thus, N = 594 was used for further analysis and the data considered adequately 

normally distributed.  

     In addition, due to the large variation of retest intervals, and the concern that those taking the 

retest early might differ from those taking the test later (range = 1-70 days; mean = 28.2; median 

= 28; SD = 16.9), a control analysis was done, splitting the sample in two by its median. The r 

and rho for each of the two samples were examined showing that the scales were similar, 

including those mentioned above with weak to moderate kurtosis. This supported the preceding 

evaluation of adequate normality. 

     Thereafter r and rho between the below median and the above median sample (mean .66 and 

.65) were examined. Every concept were similar, except for Conscientiousness r = .77 and .70, 

Circumspection r = .66 and .59 and Self-Efficiency r = .53 and .47, for the below median and 

above median samples. This indicated that those taking the test within a 'short' compared to a 

'long' time interval were reasonably similar and I chose to use the sample of N = 594 for test-

retest analysis. 

     Sample 1 was merged with Sample 2 so that any difference between those taking the test once 

and twice could be examined. When comparing which sample respondents came from in this 

merged file, 15 cases in Sample 1 had to be removed as they had been deleted in the screening in 

Sample 2. They had taken the test twice, but their results in the second test sequence had been 

deleted, and so the participants should not be in the following analysis. They would have become 

part of the group “participants taking the test once” if they had not been deleted. 

     Independent samples t-tests were executed on respondents that had only taken Shapes Admin 

once (Sample A) and those who had taken it twice (Sample B). Small, but significant differences 
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were found on the scales of Fun at work, Sociable skills, Cooperation, Autonomy, Self-

Efficiency and Perseverence. Cohen d was calculated for the Cooperation-scale that had the 

largest mean difference (.92 in favor of Sample A) between the samples, based on assumptions of 

unequal variance, d = .21. An effect size of .20 might approximate r = .10, which is in the lower 

third range in psychological research (Hemphill, 2003), but, as noted in discussing the differences 

found in Sample 1, the unequal variance (Sample A SD = 4.59, N = 897; Sample B SD = 4.16, N 

= 594) and samples size makes the d uncertain. The other scales’ mean differences ranged from 

+/- .48 to .73, which would translate into miniscule differences in effect sizes. These differences 

were judged immaterial, and why some people chose to take the test once compared to twice 

couldn’t be explain based on the samples. Despite this, it was very compelling to note that the 

means of Fun at work, Sociable skills and Cooperation3 were higher for Sample A, and 

Autonomy, Self-efficiency and Perseverance were higher for Sample B. A tendentious and weak 

‘face-valid’ interpretation of these differences between groups could favor Sample A as a little bit 

more self-descriptive towards extroversion compared to Sample B which score slightly higher on 

being autonomous, goal-achieving and resilient.  

     A typical reason for lack of response in Sample 2 is attrition, which can occur for a variety of 

reasons, including refusal to participate, deleted email, illness, et cetera (Kline, 2005). The time 

interval, changes in life situation and context between trials can change the respondents score; 

however, no established rules for test-retest intervals could be found, except for a 

recommendation by Smith & Smith (2005) of one month. It it a plausible assumption that the 

shorter the time interval is between retests, the less reduction can be expected in the reliability 

coefficient compared to a long interval. This assumes that personality is more stable over short 

compared to longer time intervals (Roberts & DelVecchio, 2000). 

5.1.2 Procedure 

     In medio March 2007 participants from the first test-phase (described under Sample 1 – see 

page 11) received an email requesting their voluntary participation for the second time. 

Approximately a week later, another follow-up email was sent. 

                                                 
3 The Cooperation concept is oriented towards attitudes related to teamwork, not conscientiousness-related 
behaviour, such as does what is told, completes tasks on time, etc. If it was, it would have been reasonable to expect 
Sample B to score higher on this since they completed the test twice. 
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5.1.3 Analyses 

     Bivariate correlation coefficients between personality concepts scored in the first and the 

second administration of Shapes Admin was calculated. One-tailed significance testing was 

chosen because a positive relationship between the first and second administration was expected. 

5.2 Results 

Table 3 

Test-retest reliabilities for each concept. N = 594 
Concept Pearson 

Professional Challenge .63 

Identification .60 

Conscientiousness .73 

Creativity .80 

Circumspection .63 

Fun at Work .67 

Striving for Harmony .76 

Sociable Skills .75 

Cooperation .70 

Autonomy .61 

Flexibility .59 

Recognition .73 

Self-Efficiency .50 

Perseverance .58 

Keenness .59 

Mean .66 

Median .63 

Range .30 

Min .50 

Max .80 

Note: All correlations are significant at the 0.01  

level (one-tailed). 

 

     Conscientiousness, Creativity, Striving for Harmony, Sociable Skills, Cooperation and 

Recognition are well within accepted levels r > .7. Professional Challenge, Identification, 
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Circumspection, Fun at Work and Autonomy is within the least, but still acceptable level of 

reliability for any measure used in selection or evaluation, r > .6. Flexibility, Self-Efficiency, 

Perseverance and Keenness produced r > .5, which may indicate need for investigation as these 

are, based on this sample, only suitable for research purposes.  

5.3 Discussion 

     It seems likely that the randomization procedure in Shapes Admin will have reduced effects of 

reactivity in comparison to non-randomized normative measures since the first items that are 

presented to the respondent are randomly ‘paired’ for each test. However, it is difficult to deduce 

if the algorithm’s ‘pairing’ of scored items actually brings together the same items, as an earlier 

trial, as early as in the second sector through its ‘weighting’ – procedure. The ‘pairings’ in the 

first sector will be influence by a decision process (as will the others c.f., Meade, 2004) that 

might change the total distribution of points and bring a quicker or slower ‘pairing’ of same 

concepts as during the first test-administration. Owing to this speculation, a test-retest will give 

an estimation of the ‘stability’ of the instrument over the two administrations; moreover, a high 

correlation supports the belief that the randomization and ‘weighing’ procedure produces 

somewhat similar profiles each time, even though the ‘pairings’ and therefore the decision-

making mechanisms apparently change for each administration. Four of the mentioned scales 

have low retest reliabilities, which could be caused by the ipsative design, randomization and 

‘weighting’ procedures, or lack of unidimensionality for those scales.  

     Taking into account the differences in shared variance for each concept, for example, 

Flexibility (.35), Self-Efficiency (.25), Perseverance (.34) and Keenness (.35), the rest of the 

variance cannot be attributed to a stable construct. It may be a combination of situational or error 

variance caused by unstable constructs or the adalloc procedure. Those with additional low 

internal consistency estimates might, in particular, be caused by error. Although it has earlier 

been stated that the internal consistency results are poor indicators of ipsative tests, it should still 

be noted that there seems to be a decent degree of covariance between the test-retest and the 

internal consistency estimates (modified alpha) for Shapes Admin, r = .82.  

     11 of the constructs show acceptable levels of test-retest coefficients for use in selection or 

evaluation, e.g., .60 (Smith & Smith, 2005), and the mean of .66 and median of .64 show that 

overall most of the concepts have adequate test-retest coefficients. The test-retest is the best 
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estimate of reliability for this test, not as a result of the higher scores compared to the internal 

consistency estimates, but due to less methodological complications in calculating it. It also 

indicates that each person’s score has an adequate degree of correspondence between trials, 

despite the complex variations introduced by the adalloc-algorithm.  

6 Study IV: Validity 

6.1 Criterion-related hypotheses and content validity 

     As a basis for making criterion-related hypotheses related to the different concepts in Shapes 

Admin, it was necessary to compare at face value the items within concepts with another 

inventory. These comparisons are prone to subjective errors. Criterion related evidence is 

necessary, but not sufficient, in arguing for a test’s ability to differentiate between respondents 

for specific jobs or tasks. This can be done by examining correlations between any valid criterion 

and the scores on the test in focus. Some items for the concept of Conscientiousness, Sociable 

skills, Keenness and Self-efficiency are comparable at face value to relevant scales existing in the 

AB5C-IPIP from the International Personality Item Pool (e.g., “It is …” AB5C-IPIP: 

“Accomplish…”) (Goldberg, 1999b). 

     The probability of generating a Type-I error increases with the introduction of each new 

hypothesis. I have therefore only proposed four criterion-related hypotheses without introducing 

any correctional methods (e.g., Bonferroni correction) to the significance testing of them, 

although some would suggest otherwise. As a basis for the two first hypotheses, many 

researchers have found significant positive correlations between Conscientiousness (Bartram, 

2005, 2006; Norman, 1963 & Barrick & Mount, 1991 & Digman, 1990 & Matthews, 1997 in 

Bartram, 2004) and general job performance, and between the latter and Extroversion (Bartram, 

2005; Roberts, Chernyshenko, Stark, & Goldberg, 2005). For the third hypothesis, some of the 

items in the scale of Self-Efficiency is at face-value similar to Bandura’s concept of self-efficacy 

(Bandura, 1986 in Pajares & Miller, 1994), which propose that a persons’ self-efficacy (e.g., 

belief in her abilities) will affect that persons behaviour and the related outcomes. If a person has 

high self-efficacy, then she is expected to behave more in certain constructive ways that are 

connected to more positive outcomes than those with low self-efficacy (Pajares & Miller, 1994). 

For the fourth hypothesis, it is argued that that the scale deals with eagerness and enthusiasm 
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related to current work and effort. It sounds feasible that a person with high keenness related to a 

job will produce more positive outcome than a person who reports low keenness. Based on these 

statements, the following hypotheses were proposed to examine Shapes Admin’s criterion-related 

validity: 

1. Subjects with high scores on Conscientiousness will show higher performance, as 

measured by average number of temps (e.g., temporary employees) in employment for 

each consultant (the criterion).  

2. Subjects with high scores on Sociable skills will show higher performance as measured by 

the criterion. At face-value, items in the scale seem synonymous to the concept of 

Extroversion.  

3. Subjects with high scores on Self-efficiency will show higher performance as measured by 

the criterion. 

4. Subjects with high scores on Keenness will show higher performance as measured by the 

criterion. 

6.2 Method 

6.2.1 Sample 3 

     Data for each consultant’s average number of temps in employment was calculated as the 

performance indicator as this is one of the key performance indicators the firm uses for this group 

of employees. There are potential problems with this criterion. Some consultants may have lower 

number of temps, not because they are less skilled at placing temps, but because they cooperate 

with another type of consultant to get client firms to place job applicants in. The size and the 

needs of these client firms for temps also differ, making the criterion affected by uncontrollable 

variance. This may affect apparent validity (Weber, 2001; Smith & Smith, 2005). This criterion 

was, however, the best choice available.  

     Of the 240 consultants available in the client firm, only 60 (25% of total; male = 14; female = 

46) completed Shapes Admin. The same principles used in the other samples for screening and 

examination of the sample were used. Screening removed two men and two women from the 

analysis, because they only had performance data for the last week of the three week interval, or 

no data indicating that they might be new consultants or had been sick. Based on 

recommendations from the firm, people who did not have complete scores on the criterion based 
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on the above arguments were removed. The option that these consultants could have been 

inefficient was rules out. 

     The same multivariate outlier method as earlier (see page 12) was used on the 15 personality 

variables for the sample of N = 56. One multivariate outlier (SD = 4.3) exceeding 3.0 standard 

deviations from the mean was identified and removed. N = 55 (m = 12; f = 33) was used for 

further analysis. Analysis of skew and kurtosis statistics showed that all skew was well below one 

for 14 scales and 1.22 for Perseverance; furthermore kurtosis was well below 1 for 11 scales, 

below 2 for Identification, Circumspection and Cooperation, except for moderate kurtosis for 

Perseverance (4.05). On this basis the distributions were judged sufficiently normal. Independent 

t-tests were executed to check mean differences across the personality concepts by gender, but 

none were significant. Examining the criterion variable also indicated it to be sufficiently normal 

because of low values of skew (.81; SE skew = .32) and kurtosis (.79; SE kurtosis = .63).  

6.2.2 Analysis 

     One-tailed r significance tests were run on those concepts that were hypothesized for the 

consultant sample. The reason for this choice of design compared to choosing two-tailed tests 

was based on the earlier mentioned research: I expected to find a positive relationship between 

concepts and performance. For the non-hypothesized concepts I ran two-tailed tests as I had no 

opinion of or research to suggest their relation to the performance criterion. A table is supplied 

(Table 4) showing one-sided significance testing based on the hypotheses, and another (Table 5) 

with two-sided significance testing for the 11 other concepts. 

     There are no studies supporting the construct validity of the concepts in Shapes Admin, only 

the earlier mentioned face-value validity investigation by the author and two psychologists in 

Cut-e. One approach to achieving construct validation would be to examine the relationship 

between Shapes Admin and another well documented personality inventory, e.g., the AB5C. This 

type of analysis was not possible due to time-constraints. Therefore, the earlier mentioned face-

validity examinations were used as the basis for interpreting any relationships related to the 

concepts in Shapes Admin. A construct validity study should be undertaken at a later stage.  
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6.3 Results 

     Table 4 shows the results of the hypothesized concepts correlated with the performance 

criterion. None of the effect sizes were significant at the .05-level (one-tailed). Table 5 shows the 

results of the 11 non-hypothesized concepts correlated with the criterion. The concept of 

Recognition was the only significant at the 0.05-level (two-tailed). 

 
Table 4 

Average Temp employed by consultant 

correlated with total score on concept for 

hypothesized relationships (N=55) 

Criterion: Average Pearson 

Keenness -.12 
Sociable Skills -.22 
Conscientiousness .11 
Self-Efficiency -.04 

 
 

Table 5 

Average Temp employed by consultant 

correlated with total score on concept (N=55) 

Criterion: Average Pearson 

 Professional Challenge .24* 
 Identification .11* 
 Creativity -.05* 
 Circumspection .08* 
 Fun at Work .06* 
 Striving for Harmony .16* 
 Cooperation -.13* 
 Autonomy -.21* 
 Flexibility -.15* 
 Recognition .28* 
 Perseverance -.11* 

Note: *. Correlation is significant at the 0.05 

level (two-tailed). **. Correlation is 

significant at the 0.01 level (two-tailed). 
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6.4 Discussion 

     Based on the fact that no significant correlations between the hypothesized personality 

concepts and the criterion ‘Average Temps employed’ for the sample were found, one could 

argue that there is no need for further discussion of the results. There is, however, merit in 

mentioning the lack of results for some of the concepts in Table 4 and 5 since some of the effect 

sizes are in the middle range according to Hemphill (2003), and since the correlation between 

Recognition and the criterion is significant.   

     One of the hypothesized relationships, Sociable skills and the criterion (r = -.22), is in the 

opposite direction of what was proposed.  This moderately strong effect size is larger than the 

average effect sizes reported earlier (Bartram, 1996), and may have been interpreted as when a 

consultant scores high on sociability he tends to have less temps in employment.  

     Taking into account the arguments of Roberts et al. (2005) in earlier sections, it is possible 

that a potential conceptual narrowness of the Shapes Admin could be the reason for such an 

increase in correlation, contrary to broader conceptualized measures (e.g., Big Five). I lend my 

support to the earlier face-value examinations that support the scales narrow measures, even 

though there is, statistically speaking, no documentation (due to the low inter-item correlations) 

of the possible narrow content validity of Shapes Admin.  

     Not finding a significant relationship with Conscientiousness is contrary to earlier findings, 

and may be due to differently conceptualized scales in Shapes Admin contrary to other scales of 

Conscientiousness. Its retest reliability is .73 and adequate for selection.  

     The hypotheses related to the scales of Self-efficiency and Keenness are non-significant. 

Keenness is also opposite of the proposed direction. As earlier shown and discussed, these two 

scales have low internal consistency and test-retest coefficients (although acceptable for research 

purposes), which indicate that these concepts should be further investigated.  

     Recognition shows the only significant effect size of r = .28 with the criterion. This indicates 

that consultants who have higher needs to be recognized in the workplace are more likely to have 

more temps in employment than those scoring low on these needs. Autonomy is non-significant 

and negatively related with the performance criterion at r = - .21. This could have suggested that 

those consultants who tend to score high on this concept, indicating that they act on their own and 

expresses themselves freely, have fewer temps in employment than those who score low.  
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     The magnitude of the relationship between Professional Challenge and the criterion is r = .24. 

This may have indicated that those consultants who tend to report higher needs to deal with tasks 

that use and challenge their professional knowledge have more temps in employment. 

     No significant relationship between any of the proposed scales Conscientiousness, Self-

efficiency, Keenness or Sociable Skills and the performance criterion were found. Sociable 

Skills, was, however of medium effect size and in the opposite direction of what was proposed. 

Medium effect sizes found outside of those hypothesized were Recognition (r = .28), Autonomy 

(r = -.21) and Professional Challenge (r = .24), and the only one significant was Recognition (r = 

.28). 

     The weak results could be caused by issues with the chosen criterion and the sample. Instead 

of relying on general performance relationships in the literature and on subjective judgement, a 

thorough examination of the consultant’s work situation could possibly have altered the choice of 

hypotheses. The choice of criterion – temps in employment – was judged the best indicator 

available at the time. Due to the involuntary exclusion of demographic data, such as education, 

age, work experience, etc, it was not possible to control for moderating effects that might affect 

the specified relationships. There are also other factors that could influence the results, for 

example performance by other employees who work in collaboration with the consultants in 

acquiring client firms that the consultants use to place temps in. A design where these issues are 

accounted for may increase the ability to control the effects they have on validity estimates. Even 

if these issues were addressed, the low or inadequate modified alphas and test-retest estimates for 

two of the hypothesized scales – Keenness and Self-efficiency – may indicate a low possibility of 

getting a suitable validity coefficient until the scales are reassessed.  

     Confirmation of the criterion validity will be needed on larger samples and with more 

performance indicators after construct validity has been substantiated. The sample size of N = 55 

is small, and the results should be interpreted with caution; however, past research indicate that 

ipsative validity coefficients are equal to normative ones (e.g., Baron, 1996) and sometimes even 

higher (Hicks, 1970), and therefore should not be ignored. Moreover, the chosen criterion, as 

mentioned, may be even more detrimental, and presumably the selection of a better criterion will 

improve future findings. Reliability estimates for some concepts are also in need of 

improvements. 
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     The exact meaning, however, of the effect sizes interpreted in relation to any and all of the 

concepts, e.g., Professional Challenge, must be considered with caution since there is no evidence 

of the concepts statistical relationship to scales in other tests, for example AB5C.  

7 Discussion and conclusion 

     In this thesis I have presented controversies related to ipsative measurements that were 

important to shed light upon in relation to the investigation of Shapes Admin. I have labeled the 

measurement as a partial ipsative measure, and based on earlier research stated that it has 

normative properties. Such a claim is controversial, but not invalid based on the research and 

arguments that are presented on similar ipsative measures. However, the actual similarity of 

Shapes Admin to any normative measure has not been empirically proven. This is a crucial point 

for any ipsative measure at this point due to the classical test theoretical controversies related to 

adaptive measurement approaches, weighing and the interdependence between items and 

concepts that the adalloc algorithm causes. This is an important issue that needs to be dealt with, 

and it will be suggested why and how in this conclusion. 

     The modified internal consistency methods applied by Cut-e have been discussed and argued 

against, both empirically and theoretically; a modified alpha, based on Cronbach alpha, but using 

weighted items instead of raw items is judged more appropriate. The modified alpha is arguably 

an underestimate, and it provides a lower bound for internal consistency for Shapes Admin. 

Seven of the concepts produced acceptable modified alpha for selection and evaluation: > .60 for 

Professional challenge, Conscientiousness, Fun at work, Sociable skills and > .70 for Creativity, 

Striving for harmony and Recognition. Identification, Circumspection, Cooperation and 

Flexibility produced modified alpha > .50, which are acceptable for research purposes. This left 

four inadequate scales, e.g., Autonomy, Self-Efficiency, Perseverance and Keenness. 

     Unidimensionality through inter-item analysis has, however, not been properly addressed due 

to the problems of interrelatedness of items between concepts. The observation that the resulting 

correlations are not narrowly related is therefore likely to be an underestimate due to the partially 

ipsative format. Another approach or measure therefore needs to investigate unidimensionality.  

     The factor analyses were executed in less than ideal circumstances owing to the partial 

ipsative nature of Shapes Admin. It was, however, also this nature, earlier support (Chan, 2003; 

Saville & Willson, 1991; Berge, 1999) of factor analyzing such data, and Hicks’s (1970) review, 
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that such measures have normative properties, that argued for an approach of this kind. Both 

analyses indicate that there is limited heuristic support for the factor structure of Shapes Admin. 

Despite this, I am reluctant in supporting these indications due to mentioned methodological 

limits in the analysis and the complications due to the partial ipsative format and the ‘weighing’ 

procedure in the adalloc. It should be noted that if proper changes to the analysis are done, maybe 

based on suggestions by Chan (2003) and Meade (2004), it seems plausible that support can be 

given to the results.  

     The test-retest shows strong support for Conscientiousness, Creativity, Striving for Harmony, 

Sociable Skills, Cooperation and Recognition as they have r > .7. Also, Professional Challenge, 

Identification, Circumspection, Fun at Work and Autonomy are above acceptable levels of 

reliability for any measure used in selection or evaluation, r > .6. The last four, Flexibility, Self-

Efficiency, Perseverance and Keenness, produced r > .5, which is adequate for research purposes, 

but needs further examinations to increase their estimates.  

     It is notable that the concepts with the fewest loadings in the PCA were largely those with the 

lowest internal consistency results; it makes sense that if the items do not relate to the same 

concept (low alpha), they wouldn’t load coherently on one construct (few loadings), because the 

respondents do not treat them as if being parallel/related items. In the PCA, Perseverance (mod. 

alpha .42) and Self-efficiency (mod. alpha .42) both loaded on the same component, an artifact 

reported earlier. These two factors also have two of the lowest modified alpha’s in the 

consistency analysis, which may reflect a pattern caused by the ipsativity. Autonomy (mod. alpha 

.44) and Keenness (mod. alpha .26) each have low modified alpha’s, and Keenness is surprisingly 

low. The retest coefficients for these concepts were also the lowest, but in general well above r = 

.50 and more, often closer to .60. Due to the apparent covariance (r = .82) between modified 

alpha and retest measures, it may be prudent to examine those concepts that have low estimates 

on both reliability estimates. This should also include the concepts with the least coherently 

loading items in the PCA, although this suggestion seems less sound, because of the methodical 

complications and limitations covered in the analysis. 

     Overall, eleven of the fifteen concepts have adequate test-retest results, but it is still necessary 

to improve the remaining four concepts. The overall mean was r = .66 and the median r = .63. 

The test-retest is the best reliability estimate for Shapes Admin. It reveals reasonable stability 

between administrations, despite the inherit randomization and weighing of items between 
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administrations and the apparent breach with classical test theory requiring measured variables to 

be uncorrelated. 

     No significant findings were found amongst the hypothesized concepts in the validity study, 

but effect sizes for some of the concepts in Shapes Admin were in the medium range. Outside of 

the hypotheses, Recognition (r = .28) was significantly correlated with the criterion and of 

medium effect size. Since 15 tests were executed the effect could be the result of chance. One 

recommendation is to increase sample size, but concerns around the choice of hypotheses, criteria 

and reliability estimates have also been raised. The fact that internal consistency estimates and 

test-retest coefficients are low or inadequate for two out of four of the concepts included in the 

hypothesized relationships, eliminates the possibility of getting reasonable validity coefficients. 

The mentioned lack of unidimensionality and the real meaning/interpretation of each concept 

with more established measures must be established statistically. Correction for attenuation of 

reliability may be appropriate, but it would then be important to understand how attenuation 

affected the sample. This is difficult, even without considering the partial ipsativity (Weber, 

2001). 

     Ipsative research has shown through empirical and theoretical evidence that certain ipsative 

measures with proper research design provide similar and equally useful estimates for intra-

individual and inter-individual comparison. This leads to the conclusion that normative measures 

are not the only usable approach to measurement. At the same time, ipsative (not including the 

ipsatized) formats introduce methodological concerns related to the classical test theoretical 

domain and beyond. Furthermore, there are error estimation bias’ that needs to be carefully 

investigated. “There is nothing wrong with collecting and analyzing ipsative data in 

psychological research, but only if we have specific techniques that are consistent with the 

characteristics and properties of the data” (Chan, 2003, my italic, p. 102). It would be a mistake 

to discard all ipsative measures because we do not understand them completely or label them 

correctly, especially when it can be shown that some of them are comparable to equivalent 

normative formats. Even so, the suppliers of such formats have an even greater responsibility of 

providing evidence that their measures are equal or better than any other normative measure due 

to the methodological issues that arise. Hicks (1970 in Chan, 2003) argue that to use an ipsative 

measure instead of a normative, one has to show that (a) the latter is affected by response bias, 

(b) the bias reduces validity and (c) that the former reduces bias more than do normative controls. 
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Many researchers have debated and empirically shed light on these issues, such as Saville & 

Willson (1991), proving that there are different bias’ and effects related to certain ipsative and 

normative measures. Since this thesis could not accommodate the extensive suggestions of some 

authors related to providing adequate evidence for reliability and validity, some suggestions for 

improvements will conclude this thesis in the following paragraph. 

     For a more accurate representation of interrelatedness of the items in each scale and internal 

consistency (modified alpha) one could create a normative version of Shapes Admin and 

administer both the (partially) ipsative and the normative form to a sample. To gain reliability 

and validity estimates for the ipsative version it is then required that the ipsative and normative 

equivalent scales correlate highly (Saville & Willson, 1991; Matthews & Oddy, 1997; 

Karpatschof & Elkjaer, 2000). Furthermore, examining the unidimensionality of the normative 

scale alone should provide adequate data for the unidimensionality of this partial ipsative version 

of Shapes Admin, given high correlation between formats. The same suggestion applies to 

examinations related to factor analysis, which would benefit from the empirical suggestions 

generated by Chan (2003) on additive and ordinal ipsative data structures, but also those 

theoretically proposed by Meade (2004) related to CFA. To be able to argue for any 

interpretation of a factor structure produced by a partial or purely ipsative measure, a normative 

equivalent measure should be scored at the same time and compared. Bartram (1996) shows that 

it is crucial that the normative scales created in such a process have equal score variances, low 

intercorrelations (not over r > .31 ) and more than 10 scales, owing to problems of reliability with 

ipsative instruments with fewer scales. This process was initiated during the writing of this thesis 

by Cut-e. A new method for estimating internal consistency was also suggested (personal 

communications, Eriksen, 2006 and 2007). 
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9 Appendicies 

9.1 Appendix A: 

This picture shows what the interface during the testadministration looks like. 

 
Fig 1: example-screen Shapes Admin 
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9.2 Appendix B: The Adalloc algorithm – in detail 

To be able to interpret reliability and validity of the test it is important to understand how the 

algorithm works. I will here present the main properties of the algorithm. Since the algorithm can 

be used for different tests, and is currently used also for Shapes, I will only explain it from the 

perspective of Shapes Admin. 

The algorithm presents items in ‘blocks’. One ‘block’ consists of three items. Thus, on one 

screen, a ‘block’ is presented to the user. The test also consists of six ‘sectors’. One ‘sector’ 

consists of one item from each of the concepts Shapes Admin is thought to examine. Thus, 15 

items are presented in each ‘sector’. Each concept is measured by six items. The amount of 

‘sectors’ are based on the number of items for each concept. The test starts with sector one and 

ends after sector six is completed. 

First, the user is presented with item number one from each concept in random ‘blocks’. Since 

there are 15 items per ‘sector’, there are 15/3 = 5 ‘blocks’ for each ‘sector’. 

The points that are assigned to each item is stored in an array(concept_scale) (when the first 

sector is completed) which keep track of the total value of each concept based on two things: 1. 

the item score alone, and 2. the additional weight of the item based on its sorting.  

After the first ‘sector’ there is a sorting of items based on their value. Thus, the values that are 

stored in the concept_scale-array are sorted into another array(sorted_cs). The items are sorted 

corresponding to their value, so if the values were 5, 2, 3, 4, 3, 3 they would be sorted by size to: 

5, 4 , 3, 3, 3, 2 in the sorted_cs-array.  

The latter is then split up into ‘blocks’ based on the position they have in the sorted_cs-array, 

e.g., one block would consist of 5, 4, 3 and another of 3, 3, 2. etc. This way the algorithm creates 

five ‘blocks’ per sector.  

Each ‘block’ now has a total sum based on the grouped items it contains. Thus, the ‘block’ 

containing 5, 4, 3 equals 12 points. These points will influence the weighing of the item-

responses in the next sector. 

The weighing of any block follows a formula: Square((sum of block/total sum concept_scale) + 

1). 

Therefore, based on the 5, 4, 3 block the blockweight for this would be the square of the 

following expression: ((12 points/total points of each value in concept_scale) + 1). 
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If we say the sum of concept_scale equals 28 (sum of the 15 item-responses given in sector one), 

then we would get a block-weight of 2.04. 

As we see the block-weight is sensitive to the items that are given during the sector, the sorting, 

the sum of concept_scale.  

The block-weights that are calculated when one sector is finished is not effectuated before the 

user completely distributes his points to items in the next sector. 

So, after the first 15 items are done, the user unknowingly starts with the second sector when 

looking at the sixth screen with items. The program will in sector two present items in blocks 

from each concept in the order of the ranking they have in the array sorted_cs. Thus, e.g., the first 

block in sector two may consist of items from the highest ranking concepts as earlier explained. 

The last block of this sector may consist of the lowest ranking concepts. Whether the highest 

ranking or the lowest ranking are shown first is not explicitly shown in the code, but it doesn’t 

matter for the logic of the code or for the input of the user. In sector two item two from each 

concept is presented in the sorted (and seemingly random for the user) way mentioned above.  

When the respondent completes the second sector the weighing from the preceding sector is 

effectuated. Thus, if the user in sector two gives the item for measuring the concept of 

Conscientiousness a score of two, this value will be added to the score of the concept in the array 

concept_scale after it is multiplied with the block weight value from the block the item belonged 

to based on the sorting in the array sorted_cs. Thus, the score is accumulating. Example: If you 

scored the item in sector one for Conscientiousness with five points, and the block weight for the 

block that item was sorted in was calculated to 2.04 (see above) this would mean that the new 

value for this concept in the array concept_scale would be: 5 + (2 * 2.04) = 9.08.  

This update happens continuously when finishing each block in sector two. When all the blocks 

in a sector is scored and the array concept_scale is updated with the new values the array 

sorted_cs is again sorted based on the accumulating sum of the concepts. Then, new block-

weights are calculated and the new sorted array sorted_cs presents a new sector of items, and so it 

continues…  
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9.3 Appendix C: Main ethical points in the declaration of concent for the study. 
 

Samtykke 

Jeg samtykker i å delta i utprøving av verktøyet Shapes Admin når jeg registrerer meg nedenfor. 

Videre gir jeg mitt samtykke til at det hentes inn informasjon om hvordan jeg har løst eventuelle 

oppdrag for X (Client firm); vurdering innhentet fra min konsulent i X og eventuell registrert 

informasjon som sier noe om hvordan jeg har løst mine arbeidsoppgaver. 

Samtykket er gitt under forutsetning at  

…det garanteres at all informasjon knyttet til meg vil bli behandlet strengt fortrolig, og kun i 

forskningsøyemed,  

…og at ingen informasjon på individnivå vil tilfalle X eller andre utenfor Cut-e norge as (student 

og veiledere her inkludert). Dette gjelder både testresultatet og øvrig informasjon jeg blir bedt om 

å legge inn.  

...jeg kan trekke meg når som helst fra utprøvingen og at alle registrerte opplysninger lagret i 

forbindelse med dette prosjektet slettes om jeg ønsker det. 

Din deltagelse i dette prosjektet vil ikke ha konsekvenser for ditt nåværende eller fremtidige 

arbeidsforhold i/for X. 
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9.4 Appendix D : Intercorrelation matrix for N = 1297 

Spearman's rho (left diagonal) \ Pearson correlations (right diagonal) between concepts.       

  I II III IV V VI VII VIII IX X XI XII XIII XIV XV 
 Professional 
Challenge 1.00 .20** .03** .10** .11** -.30** -.27** -.22** -.25** .09** .05** .02** .12** .10** .06** 

 Conscientiousness .22** 1.00 .00** -.15** -.10** .00** -.11** -.11** .04** -.06** -.05** -.08** -.11** -.15** -.01** 
 Identification .04** .01** 1.00 -.26** -.01** -.17** .19** -.24** .05** -.15** -.17** -.12** -.06** .13** .07** 
 Creativity .09** -.16** -.24** 1.00 .23** -.19** -.25** -.10** -.34** .18** .14** .00** .15** .06** .09** 
 Circumspection .11** -.11** -.01** .26** 1.00 -.24** -.17** -.22** -.16** .11** .02** -.06** .14** .14** -.11** 
 Fun at Work -.28** .01** -.18** -.18** -.24** 1.00 .26** .23** .17** -.14** -.15** .11** -.22** -.28** -.13** 
 Striving for 
Harmony -.25** -.14** .20** -.25** -.17** .26** 1.00 .07** .23** -.31** -.12** -.02** -.20** -.13** -.12** 

 Sociable Skills -.23** -.11** -.25** -.09** -.21** .25** .09** 1.00 .22** .03** .08** -.02** -.11** -.08** .05** 
 Cooperation -.25** .03** .03** -.36** -.20** .20** .25** .24** 1.00 -.28** -.02** -.18** -.23** -.14** -.10** 
 Autonomy .08** -.08** -.18** .19** .13** -.14** -.31** .03** -.29** 1.00 .08** .05** .23** .16** .05** 
 Flexibility .05** -.05** -.18** .16** .04** -.16** -.13** .06** -.04** .07** 1.00 -.20** .04** .03** .03** 
 Recognition .02** -.06** -.10** .02** -.05** .11** -.01** -.01** -.16** .05** -.19** 1.00 -.04** -.08** -.02** 
 Self-Efficiency .11** -.12** -.06** .18** .16** -.22** -.22** -.12** -.26** .22** .03** -.01** 1.00 .29** .11** 
 Perseverance .09** -.15** .12** .07** .15** -.29** -.12** -.11** -.17** .15** .02** -.06** .26** 1.00 .19** 
 Keeness .04** -.05** .06** .09** -.11** -.14** -.10** .04** -.12** .02** .02** -.01** .09** .18** 1.00 
Note: *. Correlation is significant at the 0.05 level (2-tailed). **. Correlation is significant at the 0.01 level (2-tailed). Correlations >+/- .3 marked in grey. 
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9.5 Appendix E: Rotated Component Matrix N = 1297 

Component 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
S1_Professional 
Challenge       -

,377   ,487                   

S2_Professional 
Challenge           ,598                   

S3_Professional 
Challenge           ,492                   

S4_Professional 
Challenge           ,609                   

S5_Professional 
Challenge           ,350                   

S6_Professional 
Challenge           ,401                   

S1_Identification -
,471 

-
,432       ,347                   

S2_Identification                               
S3_Identification                   ,391           
S4_Identification                         -

,323     

S5_Identification                   ,568           
S6_Identification                   ,619           
S1_Conscientiousness         ,701                     
S2_Conscientiousness         ,548                     
S3_Conscientiousness         ,576                     
S4_Conscientiousness                               
S5_Conscientiousness         ,474                     
S6_Conscientiousness         ,611                     
S1_Creativity     ,770                         
S2_Creativity     ,776                         
S3_Creativity     ,675                         
S4_Creativity     ,700                         
S5_Creativity     ,587                         
S6_Creativity     ,385                         
S1_Circumspection                     -

,362 ,382       

S2_Circumspection                       ,538       
S3_Circumspection                       ,558       
S4_Circumspection                         ,429     
S5_Circumspection                       ,464       
S6_Circumspection                       ,474       
S1_Fun at Work       ,623   -

,354                   

S2_Fun at Work       ,599                       
S3_Fun at Work       ,506                       
S4_Fun at Work       ,591                       
S5_Fun at Work       ,565                       
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S6_Fun at Work       ,373                       
S1_Striving for 
Harmony ,788                             

S2_Striving for 
Harmony ,742                             

S3_Striving for 
Harmony ,358     ,332                       

S4_Striving for 
Harmony ,336                             

S5_Striving for 
Harmony ,699                             

S6_Striving for 
Harmony ,737                             

S1_Sociable Skills                 ,486             
S2_Sociable Skills                 ,532             
S3_Sociable Skills                 ,610             
S4_Sociable Skills                 ,661             
S5_Sociable Skills               ,369 ,378             
S6_Sociable Skills                 ,342             
S1_Cooperation     -

,376                         

S2_Cooperation           -
,322                   

S3_Cooperation               ,510               
S4_Cooperation               ,581               
S5_Cooperation               ,430               
S6_Cooperation               ,426   -

,356           

S1_Autonomy                     ,343     -
,403   

S2_Autonomy                             ,653
S3_Autonomy                             ,638
S4_Autonomy                               
S5_Autonomy               -

,337               

S6_Autonomy                             ,661
S1_Flexibility                         ,699     
S2_Flexibility                     ,601         
S3_Flexibility                     ,545         
S4_Flexibility                     ,600         
S5_Flexibility                         ,586     
S6_Flexibility                     ,449         
S1_Recognition   ,676                           
S2_Recognition   ,704                           
S3_Recognition   ,734                           
S4_Recognition   ,699                           
S5_Recognition   ,672                           
S6_Recognition   ,599                           
S1_Self-Efficiency         -

,417   ,533                 

S2_Self-Efficiency             ,538                 
S3_Self-Efficiency             ,561                 
S4_Self-Efficiency                               
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S5_Self-Efficiency             ,402                 
S6_Self-Efficiency                               
S1_Perseverance           ,304 ,309     -

,303           

S2_Perseverance             ,331                 
S3_Perseverance             ,415                 
S4_Perseverance             ,396                 
S5_Perseverance                               
S6_Perseverance                               
S1_Keeness                       -

,339   ,619   

S2_Keeness                           ,471   
S3_Keeness                           ,451   
S4_Keeness                               
S5_Keeness           ,322                   
S6_Keeness             ,325                 

Note: Extraction Method: Principal Component Analysis.  Rotation Method: Varimax with Kaiser Normalization. 
Rotation converged in 12 iterations. 
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