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Figure 1 
Effects of Distal- on Proximal Individual Differences (Model 1-5) and Distal Individual 
Differences on Leadership Effectiveness (Model 6-7) 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

Control Variables 
Leader age, leader female,  

Sales surface, Regional population size, 
Cantonal region, Store location, Leader first 

language, Tenure, Store type, IQ group control; 
Model 7 includes the fixed-effect of 

Performance evaluator  
 

	
  

Personality and 
Intelligence 

Sales  
volume (5) 

Models 5 - 7 

Inventory  
shrinkage (6) 

Supervisory ratings 
(7) 

Objective performance 

Subjective performance 

Leadership  
outcomes 

	
  

Personality and 
Intelligence 

Models 1- 4 

Contingent 
punishment (3) 

Non-contingent 
punishment (4) 

Proximal  
individual differences 

Transformational 
leadership (1) 

Contingent  
reward (2) 

Control Variables 
Leader age, leader female,  

Sales surface, Regional population size, 
Cantonal region, Store location, Leader first 

language, Tenure, Store type, IQ group control 
 



69 

Table 1: Correlation matrix of key individual difference variables, perceived leadership behavior and 
outcome variables. 
 
  Means Std 1 2 3 4 5 6 7 8 9 10 

              
1 Honesty 3.79 .46           
2 Emotionality 3.01 .59 -.14          
3 Extraversion 3.66 .54 .19 -.21         
4 Agreeableness 3.09 .44 .07 -.04 -.02        
5 Conscientiousness 3.85 .42 .15 .08 .51 -.22       
6 Openness 3.65 .45 .17 -.04 .13 .19 -.01      
7 Intelligence 44.10 10.78 -.03 -.09 -.05 -.27 -.14 -.06     
8 Transformational  3.34 .63 -.05 -.10 .36 -.11 .18 -.17 .17    
9 Contingent reward 3.50 .81 -.09 -.06 .38 .00 .11 -.12 .05 .82   

10 Contingent punishment 2.84 .64 -.20 .04 .20 -.18 .19 -.03 -.02 .42 .33  
11 Non-con punishment 1.55 .47 -.07 .07 -.31 -.13 -.07 .03 -.16 -.54 -.58 .17 
12 Sales volume 3.00 1.80 .14 .09 .22 -.29 .32 .02 .01 -.01 .00 -.01 
13 Inventory shrinkage 1.62 1.88 .03 -.06 -.05 -.06 .01 .08 -.12 -.18 -.11 -.14 
14 Supervisory ratings 5.64 1.40 .06 -.06 .26 -.19 .27 -.09 .22 .29 .13 .21 
15 Leader age 42.92 8.73 .16 -.32 .02 .12 -.07 .26 -.43 -.24 -.10 -.17 
17 Leader female  .58 .49 .24 .33 .20 .06 .11 .03 -.18 .05 .10 .17 
18 Sales surface 293.70 125.72 -.05 .18 .22 -.20 .22 .02 .04 .03 .14 .01 
19 Regional population size 42.67 62.23 .08 -.06 -.05 -.05 -.17 .03 .01 .12 .15 .24 
20 Canton region .76 .43 .18 -.17 .31 -.17 .38 .06 .10 .09 .12 -.04 
21 Store location .67 .47 -.10 -.12 .16 -.06 .12 -.07 .01 .05 .04 .01 
22 Leader first language .56 .75 .12 .16 -.01 -.28 .23 -.04 .24 .16 .08 .04 
23 Tenure 11.23 8.49 .08 -.32 .05 .00 -.01 .15 -.20 -.15 -.07 .01 
24 Store type .98 .13 -.03 .05 .05 .01 .01 -.04 .08 -.07 .04 -.03 
25 IQ group control .37 .48 .12 -.03 -.01 -.08 .06 -.08 .28 .06 .07 .08 

             
 
Table 1 (continued) 
 

  11 12 13 14 15 17 18 19 20 21 22 23 24 
12 Sales volume -.07             
13 Inventory shrinkage -.06 .28            
14 Supervisory ratings -.18 .26 .00           
15 Leader age .16 .00 .02 -.15          
17 Leader female  .03 .05 -.02 .16 -.06         
18 Sales surface -.10 .52 .16 .03 -.09 -.05        
19 Regional population size -.09 .04 .22 .15 -.04 -.09 -.11       
20 Canton region -.28 .43 .17 .03 -.02 .15 .16 -.10      
21 Store location -.09 .30 .09 -.06 -.06 -.14 .38 -.11 .09     
22 Leader first language -.12 .14 -.04 .16 -.12 .05 -.11 -.08 .64 -.05    
23 Tenure .13 .16 -.04 .00 .78 -.06 .06 -.09 -.06 .00 -.10   
24 Store type .06 .14 -.12 .17 .03 .16 .19 -.25 -.08 .05 .02 .03  
25 IQ group control -.12 .04 .03 .00 -.13 -.01 -.01 -.01 .44 -.04 .34 -.13 -.04 

              
 
 
Notes:  n = 111 (ratings on leadership aggregated from 466 followers); estimates are maximum likelihood. r> |0.16|, p < 0.10; r > 
|0.19|, p < .05; r > |0.25|, p < .01; r > |31|, p < .001. Sales volume is rescaled (divided by 1’000,000); Regional population size is 
rescaled (divided by 1,000).  
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Table 2: Distal individual differences as predictors of proximal individual differences. 
 

      
  Model 1 Model 2 Model 3 Model 4 
  Transform. 

Leadership 
 

Contingent  
reward 

Contingent  
punishment 

Non-cont. 
punishment 

  
Individual differences     

 Honesty-Humility  -.15 -.23 -.45*** -.08 
      
 Emotionality  .06 .16 -.21 -.41* 
      
 Extraversion  .67*** .75*** .16 -.68** 
      
 Agreeableness  .08 .14 -.14 -.31** 
      
 Conscientiousness  -.14 -.28 .22 .35 
      
 Openness  -.25** -.26** .18 .27* 
      
 Intelligence  .13 .05 -.20 -.27 
      
 Controls 

Leader age  .00 .18 -.47** -.15 
      
 Leader female  .03 .01 .35** .28* 
      
 Sales surface  .03 .14 .00 .00 
      
 Regional population size .12 .20 .32*** -.07 
      
 Cantonal region -.30** -.18 -.49*** -.22 
      
 Store location -.02 -.05 .01 -.04 
      
 Leader first language .42** .39** .24 -.25 
      
 Tenure -.02 -.05 .37 .03 
      
 Store type -.14* -.03 -.02 .09 
      
 IQ group control .03 .08 .29*** .09 
      
 Constant  6.29*** 3.11** 6.12*** 3.79*** 
      
 R2(a) .25*** .25*** .15* .23** 
 R2(b) .38*** .37*** .46*** .38*** 
 Incremental validity test(c) 33.46*** 32.05*** 26.19*** 13.92* 
      
 
* = p < .10, ** = p < .05, *** = p < .01, n = 111. Note, estimates are standardized (standard errors are robust). 
a=personality and intelligence only; b=full model including all predictors and controls; c= Wald χ2test (df = 7) of 
incremental validity of personality and intelligence over control variables. 
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Table 3: Distal individual differences as predictors of outcome variables. 
 
 
     
  Model 5 Model 6 Model 7 
  Sales 

Volume 
 

Inventory 
Shrinkage 

Supervisory 
Evaluations 

  
Individual differences    

 Honesty-Humility  .25** -.10 -.11 
     
 Emotionality  .42* -.51*** -.15 
     
 Extraversion  .11 -.51** .03 
     
 Agreeableness  -.14 -.11 .26* 
     
 Conscientiousness  -.11 .24 .47** 
     
 Openness  -.03 .16 -.12 
     
 Intelligence  -.08 -.15 .47** 
     
 Controls 

Leader age  -.12 .09 -.02 
     
 Leader female  -.22 .24 .28* 
     
 Sales surface  .19* .25** .09 
     
 Regional population size .17** .20** .18 
     
 Cantonal region .54*** .37* -.06 
     
 Store location .20** -.01 -.01 
     
 Leader first language -.04 -.40*** .20 
     
 Tenure -.12 .09 -.02 
     
 Store type .20** -.05 .08 
     
 IQ group control -.17 .04 -.14 
     
 Performance evaluator       .53*** 
     
 Constant  -.96 .02 2.00* 
     
 R2(a) .22* .10 .21* 
 R2(b) .51*** .31** .59*** 
 Incremental validity test(c) 14.81** 9.75 17.24** 
     
 
* = p < .10, ** = p < .05, *** = p < .01, n = 111. Note, estimates are standardized (standard errors are robust). 
a=personality and intelligence only; b=full model including all predictors and controls; c= Wald χ2test (df = 7) of 
incremental validity of personality and intelligence over control variables. 
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Table 4: Summary of hypothesized direction of relationship and results 
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 Model 1 2 3 4 5 6 7 

D
is

ta
l t

ra
its

 

Honesty-Humility   +  - -.45 -  + .25 -  +  
Emotionality -      - -.41  .42  -.51   
Extraversion + .67 + .75 +  - -.68 +  - -.51 +  
Agreeableness +  +  +  - -.31      .26 
Conscientiousness   +  +    +  -  + .47 
Openness + -.25  -.26    .27       
Intelligence +    +  -  +  -  + .47 

 R
2(a)

  .25  .25  .15  .23  .22    .21 
 R

2(b)
  .38  .37  .46  .38  .51  .31  .59 

 Increm. validity test
(c)

  33.46  32.05  26.19  13.92  14.81    17.24 

	
  
+/-: Hypothesized direction of relationship 
Bold: p < .01, Normal: p < .05, Italics: p < .10, non-significant estimates are not included, n = 111. Std. 
estimates 
(a) = personality and intelligence only; (b) = full model incl. predictors and controls 
(c) = Wald χ2 test (df = 7) of incremental validity of personality and intelligence over control variables.  
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THE KIRTON ADAPTION-INNOVATION COGNITIVE STYLE INVENTORY:  
WAS IT PERSONALITY ALL ALONG? 

 

 

Abstract 

Kirton’s Adaption-Innovation Inventory (KAI) is a widely-used measure of “cognitive style.” 

Surprisingly, there is very little research investigating the discriminant and incremental validity 

of the KAI, particularly with respect to current personality measures. Using a sample of 213 

participants, we examined (a) the extent to which we could predict KAI scores with the NEO-PI 

“big five” personality dimensions and (b) whether the KAI predicted variance in leadership and 

academic achievement, beyond the variance accounted for by personality and ability. Accounting 

for measurement error with an errors-in-variables regression model, we found that KAI scores 

were almost wholly predicted by personality and gender; the multiple R was .80. As we 

hypothesized, KAI scores were significantly and negatively related to neuroticism, 

agreeableness, and conscientiousness, whereas they were significantly and positively related to 

extraversion and openness. As expected, KAI scores were unrelated to measures of academic 

achievement and ability. Finally, KAI scores did not predict variance in transformational and 

transactional leadership beyond that predicted by personality. Our results question the 

uniqueness and utility of the KAI construct.  

   

 

 

 

 

Keywords: KAI, adaptors-innovators, cognitive style, personality, NEO-PI, psychometrics.
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Personality and cognitive ability are well-established constructs and reliable predictors of 

organizational behaviors and outcomes. In an attempt to extend conventional individual-

difference approaches, researchers have proposed measures of “cognitive style,” among other 

measures. Research in this field has bloomed and many inventories have emerged to identify 

individual differences in cognition and information-processing styles (Kozhevnikov, 2007).   

Research on style constructs has grown in a fragmented way, leading to large array of 

models (Riding, 1997), including, cognitive emotions (Scheffler, 1991), cognitive styles (Kirton, 

1976), constructive metareasoning (Moshman, 1994), epistemic motivations (Kruglanski, 1990), 

habits of mind (Keating, 1990), inferential propensities (Kitcher, 1993), thinking styles 

(Sternberg, 1988), and thinking dispositions (Stanovich, 1999). Many of these models, though, 

are different conceptualizations of similar dimensions (Riding, 1997). More troubling, however, 

is that the discriminant properties of some of these models, particularly with respect to current 

models of personality, have not been closely investigated (Kozhevnikov, 2007).  

Given the current status of research in personality, and in particular on the well-regarded 

big-five personality framework, we sought to determine how one popular cognitive style 

measure, the Adaptation-Innovation inventory (Kirton, 1976), fits into the nomological network 

of individual differences. Essentially we sought to answer the following: Does cognitive style 

discriminate from established individual-difference measures and in particular from personality? 

Does cognitive style predict incremental variance in outcomes measures (e.g., leadership)? 

The Kirton Adaption-Innovation Inventory 

The focus of our study is on a well-known measure of cognitive style, the Kirton 

Adaption-Innovation inventory (KAI). The KAI measures individual differences with respect to 

people’s preferred way of solving problems, with particular implication to industrial settings 
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(Kirton, 1976). The premise is that individuals can be located on a continuum ranging from an 

extremely adaptive to an extremely innovative style. An adaptor has an orientation characterized 

by diligence and conformance to established rules, whereas the innovator is unconventional--an 

out-of-the-box thinker (Kirton, 1976, 1999, 2003). Since its appearance, Kirton’s Adaption-

Innovation Inventory has received considerable attention. Kirton’s 1976 article has received 

close to 400 citations in Thompson’s Web of Science. A simple internet search also shows that 

the KAI is used by many consultants for a variety of industrial purposes.  

In terms of the psychometric properties of the KAI, Kirton (1976) stated it has high 

reliability (.88), and test-retest reliability (.82). Kirton (1976) also reported that the KAI only 

correlates with extraversion (mean correlation of .37 across the KAI scales); however, the KAI 

was only compared to two dimensions of personality, extraversion and neuroticism. Later, 

Tullett and Kirton (1995) stated that the KAI is only related to extraversion (with r’s between .16 

to .46, depending on the inventory).  

Given the fact that proponents of the theory suggest that the KAI does not measure 

personality, researchers probably have not been too concerned to control for personality when 

using the KAI. To determine whether Kozhevnikov’s (2007) suggestion--that there is hardly any 

research examining the relation of cognitive style to the big five framework--is accurate, we 

reviewed journal articles listed in the Web of Science that cited Kirton’s (1976) paper. Our 

selection criterion was twofold: First, we only considered empirical articles that used the original 

items of the KAI to measure cognitive style. Second, to ensure that the articles we reviewed were 

from solid journals, we only selected articles that were published in journals whose impact 

factors were greater than the mean impact factor in the category in which the journal is listed (we 

used data from Web of Science’s 2007 Journal Citations Report). None of the 18 studies we 
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identified controlled for the big five (see Appendix). Two studies did administer the MBTI--

whose psychometric properties have been strongly criticized (McCrae & Costa, 1989; Pittenger, 

1993; Stricker & Ross, 1964)--though they did not control for it in their analyses.  

If the KAI overlaps with established measures of personality, the results of the studies 

included in the appendix are questionable. This void in the literature thus provided us with the 

impetus to examine the discriminant and incremental validity of the KAI with respect to the five 

factor personality model of Costa and McCrae’s (1990). We develop our hypotheses next.  

Theoretical Relation of Cognitive Style to the “Big Five” Model 

Kirton’s (1976) describes adaptors and innovators using a variety of variables in ways 

that are conceptually related to the five-factor model. For Kirton (1976, 1999, 2003), adaptive 

individuals tend to be compliant, methodical, prudent, disciplined, conforming, timid in ideation, 

high self-doubters, sensitive to people, risk averse, and dogmatic. In contrast, those with an 

innovative style tend to be assertive, impractical, unconventional in their thinking, undisciplined, 

irreverent toward consensual views, nonconforming, bold in ideation, low self-doubters, 

insensitive to people, risk seeking, flexible, and abrasive. Given these descriptions, there may be 

substantial overlap between the KAI and five factor model, as we suggest below.  

Extraversion. Among other descriptors, extraverts tend to be assertive, dominant, daring, 

and risk-takers; introverts tend to be acquiescent, passive, conventional, and avoid risks (Costa & 

McCrae, 1992). Theoretically, extraverts would have an innovative style given that extraverts 

like seeking risk and adventure, and are very self-assured. Extraverts do not shy away from novel 

situations and enjoy the thrill of the unknown.  

 Hypothesis 1: Extraversion is positively related to innovative style 
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Openness. Individuals high on openness are, among other things, creative, imaginative, 

artistic, have broad interests, are inquisitive and unconventional; individuals low on openness are 

unimaginative, prosaic, have narrow interests, are traditional and dogmatic and are not curious 

(Costa & McCrae, 1992). Theoretically, individuals high on openness would have an innovative 

style, because they are nonconforming, creative, like generating ideas, and embrace change.   

 Hypothesis 2: Openness is positively related to innovative style 

Agreeableness. The agreeable person is generally accepting, considerate, compliant, and 

understanding; contrarily, the disagreeable person is skeptical, competitive, and stubborn (Costa 

& McCrae, 1992). Agreeable individuals like to avoid conflict; thus, theoretically, they would be 

more accepting of the status quo, particularly with respect to following rules, as compared to 

disagreeable individuals who are insensitive to others are hard-headed, and less likely to 

conform. Thus, we expected individuals low on agreeableness to have an innovative style. 

 Hypothesis 3: Agreeableness is negatively related to innovative style 

Conscientiousness. Individuals who score high on the conscientiousness dimension are, 

among other things, very disciplined, orderly, cautious, and deliberate, whereas those low on 

conscientiousness are not well organized, unmethodical, hasty, and spontaneous (Costa & 

McCrae, 1992). Thus, given the fact that innovators are generally undisciplined, unmethodical, 

and challenge existing structures, we would expect them to be low on conscientiousness.  

 Hypothesis 4: Conscientiousness is negatively related to innovative style 

Neuroticism. Individuals high on neuroticism tend to be, among other things, socially shy, 

inhibited, self-conscious, dependent and panicky; in contrast, individuals low in neuroticism tend 

to be well-adjusted and are usually socially-confident, self-confident, clear thinkers, and 

independent (Costa & McCrae, 1992). Theoretically, those who are high on neuroticism would 
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more likely have an adaptive style given that adaptors are usually high self-doubters (i.e., are shy 

and self-conscious) and would thus not seek novel situations or propose inventive solutions. 

Also, individuals high in neuroticism do not cope well with stressful situations and are panicky; 

thus, they would probably prefer structured to unstructured situations.  

 Hypothesis 5: Neuroticism is negatively related to innovative style  

Theoretical Relation of Cognitive Style to Academic Achievement and Intellectual Ability 

We also sought to determine whether KAI scores were unrelated to conceptually distinct 

measures. We tested the KAI’s discriminant validity with measures of intellectual ability and 

academic achievement, given that measures of cognitive style should be unrelated to such 

measures (Cools & Van den Broeck, 2007; Kirton, 1999; Sadler-Smith, 1998) we expected the 

following nil hypothesis: 

Nil hypothesis 6: Innovative style is unrelated to measures of intellectual ability or 

academic achievement. 

Theoretical Relation of Cognitive Style to Leadership  

There is not much research that has examined the relation between the KAI and 

leadership (Church & Waclawski, 1998), though Sadler-Smith (1998) has suggested that 

characteristics of leaders are closely aligned with an innovative style.  Because the importance of 

leadership for organizational success is well-established, we thought it useful to examine 

whether KAI scores predicted effective styles of leadership in a decision-making setting.  

Church and Waclawski (1998) found that an innovative style was positively and 

significantly associated (r’s between .10 to .44) with five of six factors from the Leadership 

Assessment Inventory (leader measures were based on ratings of direct reports). Although the 

psychometric properties of this model of leadership are unclear to us (i.e., we were unable to 
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locate studies published in journals on this model), individuals with an innovative style were 

more likely to be perceived as transformational, as opposed to transactional leaders (cf. Bass, 

1985). Using leader self-measures, Isaksen, Babij, and Lauer (2003), found that being innovative 

was positively and significantly associated with two of five factors of the Kouzes and Posner 

Leadership Practices Inventory (r’s between -.02 to .58).   

Despite the limitations of these two studies, an innovative style should be associated with 

active, change-oriented leadership styles. Thus, we sought to determine whether the KAI would 

predict measures of well-known leadership model, the full-range leadership model. This model 

of leadership has drawn considerable attention from scholars (Lowe & Gardner, 2000) and has 

strong predictive validity (Judge & Piccolo, 2004; Lowe, Kroeck & Sivasubramaniam, 1996). 

Theoretically, leaders, particularly those who are change-oriented, visionary, inspiring, or 

charismatic leaders (i.e., transformational leaders, Bass, 1985) should fall more on the innovative 

side of the KAI continuum. Those who are more passive avoidant leaders or stability focused--

clarifying role and task requirements and ensuring that standards are met (i.e., transactional 

leaders, Bass, 1985), should fall more on the adaptive side of the KAI continuum.  

Hypothesis 7: Innovative style is positively related to transformational leadership and 

negatively related to transactional leadership 

Method 

Participants 

Participants were 213 students who served as subjects in exchange for course credit. 

Participants, who were mostly male (62%), were enrolled in an undergraduate organizational 

behavior course at a major state university in Switzerland. The age of the participants ranged 

from 18 to 29 years with a mean of 20.89 years. The majority of participants were Swiss (73%); 
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the rest were mostly from European countries. All participants spoke fluent French, which was 

the first language of the majority of the subjects (79%) and the official language of instruction of 

the university and organizational behavior course. All measures were administered in French.  

Procedure 

We undertook data gathering in four stages. All participants first completed the KAI. Ten 

days later they filled out a full demographic questionnaire as well as the personality 

questionnaire. Two weeks later, we gathered the leadership data on a subset of participants 

(n=53) during an experimental session (von Wittich, paper 3 in this thesis). Finally, five weeks 

after the experiment, we administered the test of intellectual ability. We used the final grades the 

students obtained in the organizational behavior course as a measure of academic achievement. 

Measures 

We administered the following three French-version tests to all participants: the KAI (32 

items, Kirton, 1999), the NEO-PI (240 items, Costa & McCrae, 1992), and the Wonderlic 

Personnel Test (2002). As for academic achievement, we used the final grades the students 

obtained in the organizational behavior course.  

For leadership ratings we used three measures. The first was a French version of the 

Multifactor Leadership Questionnaire (Bass & Avolio, 1995), which we used to measure the 

transactional and transformational leader style of leader; we only used the ratings of the team 

members and the observers and not the leader self-ratings given that they are biased (Podsakoff 

& Organ, 1986). We measured twenty transformational leadership items reflecting a highly 

proactive, idealized, visionary, challenging, and inspirational form of leadership, four contingent 

rewards items reflecting structuring and rewarding leadership (transactional leadership), four 

management-by-exception active items reflecting active vigilance to ensure that standards are 
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met (transactional leadership), and four management-by-exception passive items, reflecting a 

reactive form of leadership where the leader intervenes after mistakes have occurred 

(transactional leadership).  

Results  

Relation of KAI to personality, ability, and achievement 

We first present the results concerning Hypotheses 1-5. Refer to Table 1 for descriptive 

statistics and correlations among the key variables. 

[Insert Table 1 here] 

 In line with our hypotheses, KAI scores correlated significantly with personality; an 

innovative style was positively correlated with extraversion and openness, and negatively 

correlated with neuroticism, agreeableness, and conscientiousness. KAI scores were also slightly 

higher for males, in line with previous research (Tullett & Kirton, 1995). Bivariate correlations, 

however, do not present a full picture of the relations because they ignore the multivariate 

relations of the big five (cf. Judge, Bono, Ilies, & Gerhardt, 2002) as well as the partial effects of 

the demographic factors. They also ignore the effects of measurement error.  

We thus modeled the KAI scores as a dependent variable, which we regressed on 

personality and the control variables. We estimated two regression models, an ordinary least 

squares regression model, as well as one in which we modeled measurement error. We 

accomplished the latter by modeling reliabilities using the Cronbach alpha reliabilities noted in 

Table 1 (as well as a conservative estimate of .73 for the Wonderlic) in Stata’s errors-in-variables 

regression module. Note that apart from biasing coefficient estimates in the problematic 

variables, measurement error also biases coefficient estimates in the other regressors (see Bollen, 

1989; Kennedy, 2003). We thus obtained estimates that would be similar to a traditional 
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structural-equation latent variable modeling without having the computational difficulties and 

sample size requirements. We ran the usual regression diagnostics (e.g., test for skewness, 

heteroskedasticity, and Ramsey’s, 1969, regression specification-error test for omitted variables) 

to ensure that the models were correctly specified.  

 As indicated in Table 2 whether using the ordinary least squares (OLS) or the errors-in-

variable (EIV) estimator, the KAI scores depended largely on personality. That is, an innovative 

style was positively predicted by extraversion and openness, and negatively predicted by 

neuroticism, agreeableness, and conscientiousness. These results provide strong support for 

Hypotheses 1 to 5. A summary of hypothesized direction of relationships and results is provided 

in Table 3. 

[Insert Table 2 here] 

[Insert Table 3 here] 

The variance accounted for by the OLS estimator was 50.45% (multiple R of .71); 

however, the variance accounted for by the EIV estimator was 66.61% (multiple R of .82)--a 

rather substantial difference. The variance accounted for in the KAI scores was hefty and largely 

attributed to personality and gender (i.e., alone, the variance they accounted was 63.31%, or 

multiple R of .80). Also, apart from the changes in partial regression coefficient estimates, 

gender became a significant predictor of KAI scores, but this time its sign changed to being 

positive (i.e., the partial coefficient indicated that females had higher KAI scores than did males). 

These results show the importance of conducting discriminant validity tests in a multivariate 

manner and also to take into account measurement error (cf. Schulte, Ree, & Carretta, 2004).  

 Turning to the Nil hypothesis 6, as indicated in Table 1, KAI scores did not correlate with 

intellectual ability; these results were also corroborated by the regression results indicating that 
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intellectual ability did not predict the KAI scores (though the coefficient estimate in the EIVREG 

model approached significance). We also modeled academic achievement as a dependent 

variable and regressed it on the KAI scores and the rest of the individual difference measures. 

Regression diagnostics indicated violations of regression assumptions (i.e., regarding skewness 

and residuals). Thus, we used median regression, which is robust to these violations; this 

modeling approach approximates the conditional median and not the mean (Koenker & Hallock, 

2001). Results using median regression (with 1000 bootstrap replications on standard errors) 

indicated that KAI scores were not associated with academic achievement. These results 

collectively provide strong support for the Nil hypothesis 6. Note that despite the range 

restriction (i.e., high scores) in intellectual ability, which is in line with U.S. data for college 

students, it was the only variable that was significantly predictive of achievement: β = .02 (95% 

confidence interval .00 to .04), SE = .01, t = 2.31, p < .05; the regression model predicted 4.78% 

of the variance in academic achievement.  

Relation of KAI to transactional and transformational leadership 

We then modeled the full-range leadership styles of the leaders as dependent variables of 

the leader individual-difference factors and controls (i.e., KAI, personality, age, sex, nationality, 

first language, intellectual ability. Because leader styles were (a) correlated and (b) observations 

of leadership style within the experimental groups were not independent (i.e., raters nested in 

groups rated one target leader), and the psychological variables were measured with error, we 

used Mplus to model latent variables (Bollen, 1989) with cluster-corrections to the standard 

errors. Refer to Table 4 for descriptive statistics and correlations among the key variables.  

[Insert Table 4 here] 
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Because management-by-exception passive had low reliability (i.e., .47) we dropped this 

scale from analyses. Results indicated that from the individual-difference factors, only 

conscientiousness significantly predicted transformational leadership, standardized β = .23, SE = 

.11, z = 2.07, p < .05; the model predicted 8.4% of the variance. Also, conscientiousness 

predicted contingent reward leadership, standardized β = .19, SE = .09, z = 2.01, p < .05; the 

model predicted 7.8% of the variance. Finally, for management-by-exception active, only leader 

extraversion and agreeableness were significant: standardized β(extraversion) = -.19, SE = .11, z 

= 1.71, p < .10; standardized β(agreeableness) = -.17, SE = .09, z = 1.83, p < .10. The model 

predicted 9.3% of the variance. Contrary to Hypothesis 7, these results showed that controlling 

for personality and ability, the KAI scores predicted neither transformational nor transactional 

leadership.  

Discussion 

 We found that the KAI inventory can be largely predicted (corrected multiple R = .80) by 

personality and gender. Furthermore, the KAI did not predict variance in leadership measures in 

ways that would be in line with the tenets of the theory. That the KAI overlaps with personality 

was expected; close scrutiny of the KAI items suggests that they have much in common with the 

items from the big five model. Our results imply that the KAI’s uniqueness and utility for 

predicting individual differences and outcomes in industrial settings may be limited. 

Why have results such as ours not surfaced sooner? Indeed, Kozhevnikov (2007, p. 478), 

who is sympathetic to this stream of research mentioned “almost no research has been done 

recently to examine the relations among cognitive styles and the five basic personality factors,” 

and this despite earlier suggestions to examine the discriminant validity of the KAI model with 

respect to this model of personality (Bagozzi & Foxhall, 1995).  
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Because of such voids, situations might be created where practice runs ahead of research, 

particularly when it concerns extending personality or intelligence models (Antonakis, 

Ashkanasy, & Dasborough, in press). Such situations invariably cause a science-practice divide 

(Zaccaro & Horn, 2003). Constructs must be thoroughly tested before they can assume their 

rightful place in the nomological network of individual differences.  

Discussions regarding the utility of cognitive style have occurred before; however, they 

were oftentimes conceptual or based on minimal tests of discriminant and incremental validity. 

Many researchers have suggested that cognitive style is different from intelligence and 

personality (e.g., Messick, 1996; Riding, 1997) or that it bridges personality and cognition (e.g., 

Messick, 1996; Sternberg & Grigorenko, 1997). Kirton (1999, p. 120) also noted that “whether 

style is [or is not] a wholly integral part of personality theory is still a scholarly issue.”  

Perhaps it is still a scholarly issue and will remain so for some time; however, researchers 

should always use the best-validated controls to test whether style constructs are different from 

better-established and well-validated personality or intelligence models. We know we will not 

have the final say in this matter and expect that more extensive validation studies will be 

conducted to either confirm or disconfirm our findings.  

Until those validation studies are conducted, we urge researchers to take precautionary 

measures when using the KAI questionnaire by controlling for personality in any predictive 

model and also to take into account the effects of measurement error either using latent-variable 

modeling or errors-in-variables regression; as we demonstrated, traditional OLS models and 

bivariate correlations severely understate the true relations between constructs measured with 

error. Also, not controlling for personality might produce specious results. 



 

87 

 

Conclusions and limitations 

Our findings should be taken in light of certain limitations. First, we used students to 

examine whether the KAI could predict leadership outcomes. Although individual differences 

predict leader outcomes both in student and non-student samples (Judge, Bono, Ilies & Gerhardt, 

2002) there are qualitative differences between students and employed adults, which might not 

provide comparable findings.  

Also, despite the fact that the experimental task  under which we put the groups was 

challenging (von Wittich, paper 3 in this thesis), the short duration of the experiment and the 

experimental setting did not fully mimic the types of dynamics that occur between actual leaders 

and their teams. For instance, it is possible that only conscientiousness was related to 

transformational leadership because the nature of the task was such that only leaders who were 

precise and systematic in their information search and integration strategies would succeed in 

influencing team members on the decision-making task. Perhaps field studies (in similar 

decision-making situations) will contradict our results; however, we doubt this, given that 

experimental results are more congruent with field experiments than what is generally thought 

(Anderson, Lindsay, & Bushman, 1999). Although we are confident that the results regarding the 

relation of personality to cognitive style will hold in other settings, we hope that future research 

will use robust tests in industrial settings where leadership is observed in a more natural 

environment to establish if cognitive style predicts leadership. Finally, our sample was mostly 

French-speaking European. Even if we have reported similar data to the norms of the personality 

and KAI inventories we used, future research conducted in other settings should attempt to 
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replicate our findings. We expect that our findings will be confirmed because the KAI and NEO-

PI inventories have shown good cross-country stability.  

To conclude, research in the cognitive style domain appears to have reached an “impasse” 

(Kozhevnikov, 2007, p. 464) and our findings are certainly not making the situation more 

optimistic. Still, our intention is not to call for a moratorium on this line of research. Perhaps 

research on style constructs will be wound down if our results are replicated in larger-scale 

research. Thus, we encourage researchers to continue gathering data on cognitive style, 

personality, and outcomes so that cumulative, meta-analytic studies can be conducted. Perhaps 

then the scientific community might be able to definitively answer the title of Sternberg and 

Grigorenko’s (1997) article: “Are cognitive styles still in style?”  
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Table 1: Descriptive Statistics and Correlations among KAI, Personality, and Key Variables 
 

  
 M SD 1 2 3 4 5 6 7 8 9 10 11 

               
1. KAI 91.15 15.67  .88***           

2. Neuroticism 89.93 21.49 -.19***  .83          

3. Extraversion 120.71 17.80  .38*** -.23** .70         

4. Openness 113.94 19.36  .40***  .07 .30***  .68        

5. Agreeableness 107.55 18.05 -.22***  .18* -.03  .16  .74       

6. Conscientiousness 121.56 19.61 -.32*** -.36*** .12 -.20** -.15  .83      

7. Gender 0.38 0.49 -.11‡  .34*** -.09  .04*  .26*** -.02 -     

8. Age 20.89 1.40  .03 -.02 -.20*  .01  .06 -.05  .04 -    

9. Language 0.79 0.41 -.08  .05 -.01 -.07  .04  .03 -.06 -.24** -   

10. Nationality 0.73 0.45 -.03 -.05 -.04 -.06  .06  .01 -.11   .00 .28*** -  

11. Ability 28.66 5.35  .01 -.15*** -.09 -.01 -.19**  .06 -.09 -.14* .09  .22***  - 

12. Acad. Achievement 
 

4.56 .73  .05 -.05 .11 -.03  .03  .06 -.01 -.25*** .08 -.01* .07* 

 
Notes. N = 210. Numbers on the diagonals are Cronbach Alpha reliabilities. Gender is coded 1 for females (else 0), Nationality is coded 1 for Swiss (else 0), French language 

is coded 1 for French (else 0). Increasing KAI scores indicate an innovative style whereas decreasing scores indicate an adaptive style.  

‡ p < .10; * p < .05; ** p < .01; *** p < .001.  
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Table 2: Regression of KAI scores on personality factors and control variables 
 

 
Independent variables 

 
Coef. 

 
Std. Err. 

 
t 
 

p-value 
 

95% Conf. Interval 
 

       
Neuroticism -0.29 0.05 -5.49 0.00 -0.40 -0.19 

 -0.21 0.04 -4.72 0.00 -0.29 -0.12 

Extraversion 0.26 0.08 3.14 0.00 0.10 0.42 

 0.23 0.05 4.66 0.00 0.13 0.33 

Openness 0.32 0.07 4.60 0.00 0.19 0.46 

 0.23 0.04 5.19 0.00 0.14 0.32 

Agreeableness -0.45 0.06 -7.82 0.00 -0.56 -0.34 

 -0.29 0.05 -6.32 0.00 -0.38 -0.20 

Conscientiousness -0.43 0.05 -8.87 0.00 -0.52 -0.33 

 -0.33 0.04 -7.57 0.00 -0.42 -0.24 

Gender 4.37 1.59 2.75 0.01 1.24 7.50 

 1.87 1.78 1.05 0.30 -1.65 5.39 

Age 0.41 0.54 0.76 0.45 -0.65 1.47 

 0.48 0.60 0.81 0.42 -0.70 1.67 

Nationality 2.20 1.60 1.38 0.17 -0.95 5.34 

 1.23 1.86 0.66 0.51 -2.45 4.91 

French language 1.26 1.71 0.74 0.46 -2.11 4.62 

 -0.17 2.05 -0.08 0.94 -4.22 3.88 

Ability -0.30 0.21 -1.43 0.15 -0.71 0.11 

 -0.10 0.16 -0.63 0.53 -0.41 0.21 

Constant 145.55 24.59 5.92 0.00 97.06 194.03 

 118.19 20.25 5.84 0.00 78.25 158.14 
 
Notes: The first line of estimates refers to EIV results, F(10, 199) = 30.07, p < .001, R-square = .67. The second line 

(italicized) refers to OLS results, F(10, 199) = 20.26, p < .001, R-square = .50; Gender is coded 1 for females (else 

0), Nationality is coded 1 for Swiss (else 0), French language is coded 1 for French (else 0). N = 210.  
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Table 3: Summary of hypothesized direction of relationship and results 
 

  Dependent variables 
  

K
A

I 
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an
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C
on

tig
en
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ew

ar
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M
an

ag
em

en
-b

y-
ex

ce
pt

io
n 

ac
tiv
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 Model 1 2 3 4 

Pe
rs

on
al

ity
 Neuroticism - -.29       

Extraversion + .26      -.19 
Openness - .32       
Agreeableness - -.45      -.17 
Conscientiousness + .43  .23  .19   

KAI          

C
on

tro
ls

 Gender         
Age         
Nationality         
French language         
Ability 0       -.03 

 Academic achievement         
 R

2
  .80       

 Increm. validity test         
 
+/-: Hypothesized direction of relationship 
The estimates and the R

2 
in model 1 are based on errors-in-variable (EIV) regressions. Estimates of model 2-4 are 

based on Mplus model. 
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Table 4: Descriptive Statistics and Correlations among KAI, Personality, Leadership, and Key Variables for Rated Leaders  
 

 
  

N 
 

M 
 

SD 
 

1 
 

2 
 

3 
 

4 
 

5 
 

6 
 

7 
 

8 
 

9 
 

 
10 

               
1. Transformational lead. 160 1.66 0.61 .80                   

2. Contingent rewards lead. 160 1.31 0.73 .61 .60         

3. Mgt. by Except. Active 159 1.25 0.83 .52 .35 .72        

4. Leader KAI 53 87.81 16.00 .06 -.10 .04 .89       

5. Leader Neuroticism 53 90.19 19.84 -.01 -.03 .05 -.09 .79      

6. Leader Extraversion 53 121.00 18.45 -.05 .00 -.10 .44 -.07 .75     

7. Leader Openness  53 113.96 18.02 .07 .07 -.01 .39 .02 .34 .73    

8. Leader Agreeableness 53 109.57 18.34 -.03 .08 -.11 -.28 .16 -.02 .20 .69   

9. Leader Conscientiousness 53 120.68 20.56 .10 .18 .03 -.49 -.20 -.08 -.19 -.06 .82  

10. Leader Gender  53 0.34 0.48 -.05 -.02 -.03 -.17 .42 -.21 .03 .30 -.03 - 

11. Leader Ability  53 27.79 5.57 .01 -.04 -.07 -.13 -.25 -.33 -.09 -.14 .21 -.09 

               
 
Notes: 160 Participants rated 53 leaders (N = 213). Numbers on the diagonals are Cronbach Alpha reliabilities. Gender is coded 1 for females (else 0). We do not 

report bivariate significance levels because they are not corrected for data nestings (i.e., clustering); we control for clustering in the regression analyses.   

 

 
 



 

100 

Appendix: Overview of Articles using KAI in high-impact peer-reviewed journals 

 
Journal Name 

 
Authors 
 

Variables studied 

   

Academy of Management Journal 
Farmer, Tierney, & Kung-McIntyre, 

2003 

Employee creativity; Creativity role identity; Perceived coworker creativity expectations; Self-views 

of creative behavior; Exposure to U.S. culture; Educational level; Psychological job complexity; 

Perceived organizational valuing of creativity 

Academy of Management Journal Keller & Holland, 1983 
Communication of information; Innovation ; Self-esteem; Need for clarity; Patents; Publications; 

Education; Periodicals read; Job level; Centrality 

Academy of Management Journal Keller, 1986 Project performance ; Group cohesiveness; Physical Distance; Job satisfaction; Type of R&D 

European Journal of Personality Bagozzi & Foxall, 1995 Confirmatory factor analysis 

European Journal of Personality Kubes, 1998 Factor analysis 

Human Relations Janssen, de Vries, & Cozijnsen, 1998 Employee likelihood to voice ideas; Work satisfaction; Voice manager’s effectiveness 

Information & Management  Gallivan, 2003 Job performance; Job satisfaction; Job need; Job interest, Job fit; Attitude to innovation;  

Information Systems Research 
Garfield, Taylor, Dennis, & Satzinger, 

2001 
No. of novel ideas; MBTI; Creativity technique; Contribution from others; Overall creativity 

Journal of Applied Psychology Keller & Holland, 1978 
Innovativeness/technological communication; Administrative communication; Existence need desire; 

Relatedness desire; Growth need desire; Need for clarity; Self-esteem; Locus of control 

Journal of Documentation Palmer, 1991 Information behavior; Learning Styles 

Journal of Management Information 

Systems 

Chilton, Hardgrave, & Armstrong, 

2005 
Strain; Performance; Person-Job fit 

   

  Table 1 continued to next page 
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Table 1 continued from previous page 

 

Journal of Marketing Dawes, Lee, & Dowling, 1998 
Manifest influence on the selection of a supplier Control over the flow of interpersonal information; 

Formalization; Decentralization; Stakeholding; Participation in the buying process;  

Journal of Occupational and 

Organizational Psychology 
Chan, 1996 Job performance; Turnover ; Work context; Cognitive misfit 

Journal of Occupational and 

Organizational Psychology 
Tullett, 1995 Job function 

Journal of Personality and Social 

Psychology 

Amabile, Hill, Hennessey, & Tighe, 

1994 

Work Preference; Social desirability; Motivation: Causality orientation, Student interest and 

experience; Orientation toward the past; Need for Cognition; SII; MBTI; Adult playfulness; and 

Cognitive playfulness; Environment perception: CEI; WEI; WES; Creativity measures; Creative 

personality;  

Journal of the American Society for 

Information Science and Technology 
Vishwanath, 2005 

Likelihood of adoption; Technological innovativeness; Prior technology ownership; Cosmopolite; 

Integrated social networks; Information search strategies; Media use; Global innovativeness; 
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