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ABSTRACT  
The Hexad scale is a crucial tool for personalized gamifcation 
in user experience (UX) design. However, completing a 24-item 
questionnaire can increase dropout rates and screen fatigue within 
online surveys. When included in larger surveys, scale brevity 
makes a diference. To reduce the time required for the assessment 
process, we developed and validated a 12-item version of the Hexad 
scale. To create it, we carried out an exploratory factor analysis 
on an existing data set to identify appropriate items (� = 882). To 
validate the 12-item version, we conducted a confrmatory factor 
analysis on a new data set (� = 1, 101). Our results show that 
Hexad-12 outperforms the original Hexad scale regarding model ft, 
reliability, convergent, and discriminant validity. Therefore, Hexad-
12 resolves issues found in studies using the original Hexad scale 
and provides a suitable and swift instrument for concisely assessing 
Hexad user types in tailored gamifcation design. 

CCS CONCEPTS 
• Human-centered computing → User models; HCI theory, 
concepts and models; • Social and professional topics → User 
characteristics. 
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1  INTRODUCTION  
Gamifcation—the use of game elements in non-game contexts [24]— 
has been researched and applied in many contexts, including health 
and well-being, education, and crowdsourcing [36, 77]. Early work 
primarily focused on the design of gamifed systems [65] and study-
ing if they lead to benefcial outcomes [58]. However, latest studies 
have also pointed out mixed or even negative efects [17, 90], for ex-
ample, in gamifed applications for physical activity [5]. Therefore, 
recent works aimed to better understand how and why gamifcation 
works by studying diferent moderating factors [44, 58]. 

Most of these works focused on personal factors [44] and found 
that there are interpersonal diferences in how certain gamifca-
tion elements (such as points, badges, or leaderboards) are per-
ceived [7, 16]. Thus, personalization of gamifed systems is an im-
portant issue for successful gamifcation design [46, 74]. To explain 
these interpersonal diferences and guide gamifcation design, Mar-
czewski [53] proposed the Gamifcation User Types Hexad model. 
In contrast to other player typologies such as Bartle [13] or Brain-
Hex [57], the Hexad model is the only model which has been specif-
ically developed to conceptualize and explain user preferences in 
gamifed systems, rather than full games [60, 85]. To enable using 
Marczewski’s Hexad model for gamifcation design, Tondello et al. 
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[86]  developed  a  24-item  questionnaire  for  the  assessment  of  the  
six  Hexad  user  types  (four  items  per  factor),  refned  it,  and  demon-
strated  its  reliability  as  well  as  validity  [84].  As  a  result—despite  its  
novelty—the  Hexad  model  has  become  one  of  the  most  frequently  
used  models  to  personalize  gamifed  systems  [44].  It  has  already  
been  used  in  various  domains,  such  as  physical  activity  [7],  educa-
tion  [56],  health  [60],  and  energy  conservation  [45].  Furthermore,  it  
was  shown  to  be  the  most  appropriate  user  typology  to  explain  user  
preferences  in  gamifed  systems,  compared  to  other  factors  and  
models  [34].  Because  of  its  popularity,  it  was  translated  into  many  
languages  already,  such  as  Turkish  [2,  81],  Dutch  [59],  German  [47],  
Spanish  [84],  and  Brazilian  Portuguese  [69].  

However,  the  24-item  length  of  the  Hexad  scale  could  be  a  limit-
ing  factor  for  both  academics  and  practitioners.  In  particular,  there  
are  four  reasons  why  we  believe  that  an  abbreviated  version  of  
the  Hexad  questionnaire  would  be  a  valuable  contribution  to  both  
research  and  practice.  (1)  First,  assessment  time  is  a  relevant  factor  
for  UX  researchers  [64]  to  decrease  the  dropout  rate  of  participants,  
the  chance  of  random  responding,  and  to  prevent  negative  efects  
on  data  quality  [38,  66].  Researchers  typically  rely  on  extensive  
questionnaire  sets  in  user  studies  [87],  which  makes  the  length  of  
each  questionnaire  a  crucial  factor.  While  it  may  not  take  much  
time  to  answer  the  24  Hexad  items  in  isolation,  that  time  may  add  
up  signifcantly  if  participants  have  to  answer  other  questionnaires  
in  the  same  session.  Therefore,  a  decrease  of  even  one  or  two  min-
utes  to  complete  the  questionnaire  is  potentially  benefcial.  Bansak  
et  al.  [12]  showed  that  data  quality  and  completion  rates  decrease  
signifcantly  with  longer  questionnaires,  which  may  be  explained  
by  a  lower  cognitive  load  on  the  participants  [80].  Therefore,  devel-
oping  and  validating  short  versions  of  scales  used  in  HCI  research,  
such  as  the  player  experience  inventory  [32]  or  the  game  user  ex-
perience  satisfaction  scale  [40],  has  recently  gained  importance.  (2)  
Second,  the  length  of  the  Hexad  questionnaire  may  prevent  a  wider  
uptake  in  the  industry.  In  industry  settings,  iteration  cycles  of  UX  
design  are  typically  rapid  and  a  short  turnaround  time  is  vital.  The  
relevance  of  a  short  but  valid  instrument  in  this  context  is  further  
supported  by  Andrzej  Marczewski,  stating  that  “[...]  a  shorter  ques-
tionnaire,  if  provably  as  accurate  as  the  standard  questionnaire,  will  
simplify  the  process  of  using  the  HEXAD  in  predictive  analysis  for  
the  success  of  gamifed  designs  making  it  more  likely  to  be  used  
outside  the 1  core  feld  of  gamifcation  professionals  and  academics.”   

(3)  Also,  long  questionnaires  can  be  particularly  cumbersome  to  
fll  out  on  mobile  devices,  which  have  become  the  most  prominent  
mode  of  accessing  the  web  as  a  result  of  “mobile-frst”  development  
paradigms.  (4)  Lastly,  dynamic  personalization  of  gamifed  systems  
demands  less  invasive  instruments  [10]  to  not  interrupt  immersion  
and  compromise  the  gameful  experience.  

To  address  these  issues  and  enable  efcient  use  of  the  Hexad  
questionnaire,  the  main  goal  of  this  work  is  to  develop  and  em-
pirically  validate  a  short  version  of  the  Hexad  questionnaire.  First,  
we  analyzed  an  existing  dataset  (�  =  882)  and  selected  two  items  
for  each  Hexad  user  type  from  the  existing  24-item  scale  (“Hexad-
24”)  based  on  an  exploratory  factor  analysis,  reducing  the  set  of  
items  to  twelve.  In  a  second  survey  study  (�  =  1101),  we  investi-
gated  the  psychometric  properties  of  the  short  version  of  the  Hexad  

1https://bit.ly/3PuOTwd,  last  accessed  February  4,  2023  
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questionnaire (“Hexad-12”) by conducting a confrmatory factor 
analysis. 

We present three main results that contribute to HCI research. 
First, our results show that the Hexad-12 has good psychometric 
properties, meaning good model ft and acceptable reliability as 
well as convergent and discriminant validity. Second, comparing 
the Hexad-12 with the Hexad-24, we found that the short version 
is advantageous with respect to all of the above properties. Finally, 
using bivariate and canonical correlation analyses, we show that 
the Hexad-12 represents the Hexad-24 exceptionally well. Thus, we 
contribute a concise instrument for assessing Hexad user types 
for researchers and practitioners that meets established criteria for 
reliability and validity and addresses existing problems with the 
original Hexad scale identifed in previous research (e.g., model ft, 
reliability of specifc factors, and discriminant and convergent valid-
ity [47, 59, 84]). Thus, the Hexad-12 can facilitate using the Hexad 
model for statically or dynamically adapting gamifed systems in 
research and practice, by providing an improved and faster assess-
ment tool compared to the Hexad-24 that mitigates the detrimental 
efects of long questionnaires on player experience. 

2  RELATED  WORK  
In  this  section,  we  discuss  related  work  from  tailored  gamifcation,  
focusing  on  prior  work  using  the  Hexad  model.  

2.1  Tailored  Gamifcation  
In line with the trend of increasingly focusing on how and why 
gamifcation works, the investigation of adaptive approaches to 
gamifcation design is one of the major directions in the current 
scientifc debate about gamifcation [73, 74]. Under the terms per-
sonalized, adaptive, or tailored gamifcation, previous studies have 
examined diferent approaches to modify aspects of gamifcation 
with appropriate solutions to meet specifc user needs [31]. These 
include personalization based on gender, personality traits, age, 
behavior, culture, diferent user motivations (utilitarian, hedonic, or 
social) for using gamifcation services [35, 44], or goal orientations 
and their association with diferent game elements [11, 33]. 

However, the most commonly used approach to personalizing 
gamifcation is player typologies [44]. There are a variety of ty-
pologies that classify players based on their psychographic char-
acteristics, behaviors, motivations, or needs, and that share com-
mon dimensions such as achievement, sociability, exploration, dom-
ination, and immersion [37]. The most popular typologies that 
have been used to personalize gamifcation [44] are Bartle’s player 
types [13], the Gamifcation User Types Hexad model [53], and 
BrainHex archetypes [57]. For instance, Akasaki et al. [1] inves-
tigated whether the perception of gamifcation elements difers 
across Bartle’s player types in the context of a sharing economy 
service. They found that Achievers and Killers preferred collecting 
and badges, while Explorers preferred collecting and narratives. 
Regarding BrainHex, Lavoué et al. [48] conducted a study in which 
gamifcation elements were adapted to users based on BrainHex 
player types in a web-based learning environment teaching French 
spelling and grammar. The gamifcation elements were randomly 
assigned to one of three conditions (adapted gamifcation elements, 
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counter-adapted gamifcation elements, and no gamifcation ele-
ments). They found that among users who used the platform on a 
regular basis, those receiving adapted gamifcation elements spent 
signifcantly more time on the platform and participants receiving 
counter-adapted gamifcation elements reported higher levels of 
amotivation. 

Although both Bartle’s and BrainHex’s typologies have been 
used in past research for personalization purposes, they have several 
drawbacks that make them less suitable as a basis for personalizing 
gamifed systems. Bartle’s typology is based on the motivations and 
preferences of multi-user dungeon players. This limits its general-
izability to other games and gamifcation [14], especially because 
users might experience game elements diferently in a non-game 
context than in games [85]. The lack of empirical validation of 
the model is also a concern, as it jeopardizes the use of the model 
for scientifc purposes [14, 19]. As for BrainHex, researchers found 
problems regarding its psychometric properties [20, 83]. Busch et al. 
[19] found that only two types—Socializer and Achiever—could be 
discriminated. Also, when using the BrainHex model to predict the 
game experience, no signifcant predictions could be found [20]. 

Therefore, a user typology that specifcally targets gamifed sys-
tems (rather than games) and has a solid empirical basis is needed 
for personalization purposes. The Hexad user types model meets 
this need for several reasons. First, it is the only model that tar-
gets gamifcation [60]. Second, there is an instrument for assessing 
Hexad user types that has been empirically validated [84]. Third, 
Hexad user types have been shown to be an appropriate and reli-
able factor to explain preferences for gamifcation elements [47, 86] 
in several domains, including physical activity [6, 21], healthy nu-
trition [9, 60], energy consumption [18, 45], warehouse manage-
ment [62], and education [49, 56]. Finally, the Hexad model has 
been shown to have advantages over the use of personality traits or 
BrainHex player types in explaining preferences for gamifcation 
elements [34]. 

2.2  The  Gamifcation  User  Types  Hexad  
In light of the limitations of applying previous player typologies 
from games research to the gamifcation context, the gamifca-
tion user type Hexad typology was developed explicitly for gam-
ifcation [53, 60] and builds on insights from Pink’s four drives 
theory [63] and self-determination theory [68]. Accordingly, Mar-
czewski [53] distinguishes between six user types that difer in 
terms of their need for autonomy, relatedness, competence, and 
purpose. Philanthropists are primarily purpose-driven, are consid-
ered altruistic, and want to support other users, while Socializers 
primarily seek relatedness and interaction with others. Achievers 
are driven primarily by competence needs and striving to improve 
in the face of challenges, while Free Spirits prefer autonomy and 
freedom to create and explore. In addition to these intrinsically 
motivated types, the Player type is described as a primarily ex-
trinsically motivated user type, i.e., Players seek rewards for their 
actions. The last type, the Disruptor, is characterized by a lack of 
motivation to use the system and is mainly concerned with testing 
the boundaries of the system [53]. 

CHI ’23, April 23–28, 2023, Hamburg, Germany 

Based on this primarily conceptual typology, researchers have 
made eforts to develop and validate a reliable scientifc instru-
ment to capture the diferent Hexad user types so that the Hexad 
typology can be used for tailored gamifcation design. Tondello 
et al. [86] were the frst to systematically construct and develop a 
scale to measure the six Hexad types based on collaborative expert 
workshops [25] to generate questions, followed by a quantitative 
factor analysis study with 133 participants (mostly graduate and 
undergraduate students) resulting in a scale with 24 items, four for 
each of the Hexad types. This preliminary version has been used 
in many studies to date and was translated into Turkish by Akgün 
and Topal [2] in 2018 (N=452, freshmen students). In a subsequent 
validation that included three studies, Tondello et al. [84] modifed 
the original Hexad scale, particularly with regard to the Free Spirit 
and Achiever items, which improved the factor loadings compared 
to the frst version. In the frst study, they considered 196 partic-
ipants for the English validation, in the second study, 1,073, and 
in the third study, 152 participants. This fnal scale has so far been 
translated and validated by Taşkın and Çakmak in Turkish [81] 
(N= 330, university students), by Ooge et al. in Dutch [59] (N= 293, 
adolescents), by Krath and von Korfesch in German [47] (N= 380, 
mostly between 21 and 30 years old), by Tondello et al. [84] (N= 360, 
in the frst study, N= 255 in the second study, mostly between 18 
and 39 years old) and Manzano-León et al. [52] (N= 1, 345, adoles-
cents) in Spanish, and by Santos et al. [69] (N= 421, between 10 and 
60 years old) in Brazilian Portuguese. 

These eforts paved the way for a variety of studies building 
on Hexad types to assess the gamifcation element preferences of 
diferent user types in gamifed systems and design tailored gam-
ifcation accordingly. Self-reported diferences between diferent 
Hexad types have been repeatedly found in terms of preferred 
gamifcation elements [47, 50]. In the frst validation study of the 
Hexad questionnaire, Tondello et al. [86] found signifcant rela-
tionships between Socializers and elements such as teams, social 
networks, social comparison, and competition, while Free Spirits 
preferred exploratory tasks, nonlinear gameplay, Easter eggs, un-
lockable content, creativity tools, and customization. Achievers, on 
the other hand, liked challenges, certifcates, learning, progress, and 
quests, while Players were mainly motivated by points, rewards, 
leaderboards, and badges [86]. Later, Mora et al. [55] confrmed 
that Socializers and Philanthropists found teams to be motivating, 
and Players especially preferred leaderboards. However, their re-
sults also showed that almost all user types desired challenges 
and that Socializers and Philanthropists preferred exploratory tasks 
more than Free Spirits [55]. In the context of ftness systems, Alt-
meyer et al. [7] underlined that Socializers particularly preferred 
social collaboration, while Philanthropists were keener on knowl-
edge sharing. Also, Achievers preferred several elements related to 
goal-setting (custom goals, personalized goals, challenges, points), 
whereas Disruptors only liked one element: cheating. In a recent 
large-scale study, Krath and von Korfesch [47] replicated the study 
design of Tondello et al. [86] and identifed signifcant relationships 
between Philanthropists and gifts, knowledge sharing, teams, and 
administrative tasks; Socializers and all social elements such as 
teams, social networks, competition, social comparison, and social 
discovery; Free Spirits and creativity tools, exploratory tasks, chal-
lenges, and learning; and Disruptors and anarchic gameplay and 
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innovation platforms. Achievers and Players, in turn, liked a wide 
variance of diferent game elements, with Achievers more involved 
with intrinsically motivating progression elements (competition, 
leaderboards, challenges, learning, levels) and Players more mo-
tivated by extrinsic rewards for progress (rewards, achievements, 
points, leaderboards, competition, certifcates) [47] . 

In addition, studies have examined the relationships between 
Hexad types and appropriate persuasion strategies [18, 60]. For 
example, Orji et al. [60] found that Philanthropists were best per-
suaded by simulation, while competition and reward strategies were 
better suited for Players. Socializers reported high persuasiveness 
across all persuasive strategies studied, while Achievers and Free 
Spirits did not show signifcant associations with any of the strate-
gies, which is similar to fndings from the study of Böckle et al. 
[18]. Disruptors, in particular, showed many negative responses 
to a variety of persuasive strategies, underscoring their nature as 
rebellious types who are usually not motivated to use the system 
at all [60]. Although the results of these studies difered to some 
extent with respect to specifc preferences, the general relevance 
of Hexad types to perceptions of gamifcation design, and thus the 
value of considering them in a tailored gamifcation design, was 
confrmed in these previous eforts. 

In fact, the Hexad typology has been shown to be an appropriate 
approach for tailoring gamifcation design that supports desirable 
psychological and behavioral outcomes and outperforms previous 
typologies [34]. For example, using the Hexad typology to personal-
ize gamifcation designs increased afective experiences [6], motiva-
tion, and satisfaction [92] in the ftness context. In an experimental 
design with physical tasks, Lopez and Tucker [51] showed that 
participants performed better in an adapted gamifcation design 
based on Hexad types than in a non-adapted gamifcation design. 
In addition, participants who were exposed to counter-adapted 
gamifcation in terms of their Hexad types performed worse than 
the other groups [51]. Similarly, Passalacqua et al. [62] studied the 
efects of tailored gamifcation design based on Hexad types in a 
warehouse management environment and found that personalized 
gamifcation design signifcantly outperformed the general design 
in terms of task completion time and errors. 

Hence, the Hexad typology constitutes a useful basis for tailored 
gamifcation design not only in research studies but also in practice. 
Actually, the original intent of the Hexad typology was to help 
gamifcation designers think about the types of people who might 
use their system and thereby assist in considering gamifcation 
features in design decisions that appeal to each of the diferent 
types [25, 53]. 

However, previous studies have also pointed out the limitations 
of the scale used for analysis. Personalization in its current form 
requires users to complete a long questionnaire with 24 items, which 
can interrupt immersion and player experience [10]. Also, dynamic 
personalization during use is limited, which poses a particular 
challenge because user types can be considered dynamic and change 
over time [67, 70]. Therefore, researchers have experimented with 
new approaches to identify Hexad types. For example, by predicting 
Hexad types from smartphone data [8] or mobile banking data [42]. 
In a recent study, Altmeyer et al. [10] used a gameful application 
called “cloud clicker”, with short statements about each user type to 
avoid the long questionnaire. Although these approaches were very 

Krath and Altmeyer, et al. 

promising, their applicability to other studies and contexts is rather 
limited and less suitable for scientifc purposes—which is why a 
short, validated version of the Hexad scale that is as universally 
applicable as the original Hexad scale would be of great value for 
the successful personalization of gamifed systems. 

3  FIRST  STUDY:  IDENTIFICATION  OF  ITEMS  
FOR  THE  HEXAD-12  

The aim of the frst study was to identify suitable items for a short 
version of the 24-item validated Gamifcation User Types Hexad 
questionnaire in English (Hexad-24) [84]. To do this, we merged 
existing datasets from two previous studies (see Altmeyer et al. 
[10], Krath and von Korfesch [47]) that used the Hexad-24 and 
conducted an exploratory factor analysis and scale reliability anal-
yses to identify appropriate items of each scale. Following previous 
developments of short versions of scales, such as the 10-item short 
version of the Big Five Personality Inventory [64] or the short 
version of the User Experience Questionnaire[4], we attempted to 
reduce each scale to half of its items, resulting in a 12-item version 
(Hexad-12). 

3.1  Procedure  
In both previous studies, online surveys were conducted in which 
participants were asked to respond to the fnal validated version 
of the Hexad-24 by Tondello et al. [84] after giving informed con-
sent and providing demographic data such as age and gender. The 
questionnaire consisted of 24 items, four for each of the six user 
types, which were rated on a 7-point Likert scale from "strongly 
disagree" to "strongly agree" (see Table 15 in the appendix for all 
items). Hexad user type scores were calculated as the sum of the 
four respective items of each scale. In [10], the online platform 
Prolifc was used to solicit participants, who received compensa-
tion of £2 GBP. In [47], the survey was advertised on Facebook and 
participants received no compensation other than the display of 
their own Hexad type at the end of the survey. 

To determine suitability for merging, we reviewed the demo-
graphic characteristics of both samples. The age distribution was 
quite similar (M = 33.20, SD = 11.60, MD = 30.00 in the sample of [10] 
and M = 28.00, SD = 7.50, MD = 28.00 in the sample of [47]), whereas 
the gender distribution was more balanced in the sample of [10] 
(49. 7% female, 48.4% male, 0.02% other) than in the sample of [47] 
(22.6% female, 55.6% male, 0.03% other, 18.7% did not want to answer 
the question). However, the distribution of Hexad user types was 
also quite similar (Achiever type had the highest average scores, 
followed by Philanthropist, Free Spirit, and Player in the middle, 
and Socializer and Disruptor with the lowest scores, as shown in 
Table 1). Therefore, we checked whether gender had a signifcant ef-
fect on Hexad types in either sample using one-way ANOVAs with 
gender as the grouping variable and Hexad types as the dependent 
variable in both datasets. Levene’s test was not signifcant (� > .05) 
for all user types in either data set, so variance homogeneity was 
met as a requirement for the ANOVA. Yet, the Shapiro-Wilk test 
was signifcant for all user types (� < .01) except Disruptor (� = .19) 
in the sample of [10] and for all user types (� < .05) in the sample 
of [47]. Because ANOVA is relatively robust to non-normality as 
long as the variances are homogeneous [15], we decided to conduct 



              

           
             

           
              
           

           
           

         
      

           
           

             
           

              
             

           
                

              
        

            
           

 

          
          

           
         
         

           
          

          
              

           
          

           
           
              

         
            

            
         

          
           
         

          
           

          
          

           
          

               
            

        
        

          
          

             
          

         
            

           
           

            
            

             
          

             
              

            
            

          
           

            
             

         
             
            

          
             

        
             
           

           
           

          
      

           
         

          
          

             
         

          
  

        
            

          
           

             
           

             
 

         
             

           
                

            

Short Version of the Hexad Scale (Hexad-12) 

the ANOVA nevertheless and found that the efect of gender was 
non-signifcant for all user types in the sample of [10] and for all 
user types except Achiever and Disruptor in the sample of [47] 
(please refer to Table 16 in the appendix to see the results of the 
ANOVA for both samples). Therefore, we did not consider the efect 
of the diference in gender distribution to be a critical factor mili-
tating against merging the datasets. To create a merged dataset, we 
selected all responses that completed the questionnaire in English 
and merged them in random order. 

3.2  Participants  
In total, the summary data set consisted of 882 participants (153 
from [10] and 729 from [47]). Of them, 54.3% reported themselves 
as male, 27.3% as female, 2.9% as other than male or female, and 
15.5% preferred not to answer this question. The mean age was 
M= 29.00, SD = 8.68, MD = 28.00. In the distribution of Hexad user 
types, the Achiever type had the highest mean scores (M = 23.8, SD 
= 3.47 ), followed in descending order by Philanthropist (M = 23.3, 
SD = 3.57 ), Free Spirit (M = 22.7, SD = 3.51), Player (M = 21.8, SD 
= 4.16), Socializer (M = 19.8, SD = 5.34), and Disruptor as the least 
represented type (M = 15.8, SD = 4.84). 

3.3  Results  
The following section presents the results of the frst study in terms 
of identifying appropriate items for a 12-item short version of the 
Hexad-24. 

3.3.1 Internal Reliability and Correlations. In the frst step, we 
checked the internal reliability of the six sub-scales to investigate 
which scales were already working well in the Hexad-24 and which 
scales were still causing problems, as problems with individual 
scales were repeatedly found in previous studies that validated 
the Hexad-24 in multiple languages [59, 84, 86]. In addition, we 
examined how much each item contributes to scale reliability in 
order to identify problematic items that might be better omitted 
in a short version of the Hexad-24. As can be seen in Table 2, 
scale reliability is acceptable (� ≥ 0.7) [54] for the Philanthropist, 
Socializer, and Achiever scales and is slightly below threshold for 
the Player and Disruptor scales, while the Free Spirit scale causes 
the most problems. From the detailed analysis, it appears that items 
R3, R1, D1, F2, and F4, in particular, do not contribute highly to the 
reliability of the respective scales (as reliability remains relatively 
high or even increases when they are dropped) and thus may be 
problematic items that would be better left out of the short version. 

In order to test whether there are intercorrelations between 
Hexad types that were common in previous validation studies [84, 
86], and thus to determine whether oblique rotation is required in 
the subsequent exploratory factor analysis [26], we used Kendall’s 
�� correlation because of the non-parametric Likert scales of the 
Hexad questionnaire. As shown in Table 3, we found partial overlap 
between Hexad types, consistent with the results of the original 
validation study [84]. In particular, we found a large overlap be-
tween the Philanthropist scale and the Socializer scale (�� = .36), 
and medium overlaps between the Achiever scale and the Player 
(�� = . 29), Free Spirit (�� = .29), and Philanthropist (�� = .25) scales, 
and the Free Spirit scale and the Disruptor scale (�� = .28). 
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3.3.2 Exploratory Factor Analysis. Following the reliability and 
correlation analyses, we conducted an exploratory factor analysis 
to identify the most appropriate items of each scale. The Kaiser-
Mayer-Olkin test (��� = 0.85) and Bartlett’s test for sphericity 
(�2 = 6516, � < .001) demonstrate the suitability of the data for 
factor analysis [79]. For factor extraction, we used the maximum 
likelihood method in combination with an oblique promax rotation 
due to the intercorrelations of Hexad types [26], as reported in the 
previous section, forcing an extraction of six factors. Table 4 shows 
the factor loadings of the individual items, with the two highest 
loading items marked in bold. As can be seen, two items loading 
most strongly on each of the Socializer (s4 & s2), Philanthropist (p4 
& p1), Achiever (a2 & a4), and Player (r4 & r2) scales, respectively, 
are relatively easy to identify, with the other items loading signif-
cantly lower on the factor or even loading on other factors (such as 
s1 & s3). However, item f2 loads on its own factor and causes the 
other items of the Free Spirit and Disruptor scales to converge on 
one factor, on which two Disruptor items (d3 & d4) load highest. 

3.3.3 Identification of Items. Based on the previous analyses, we 
created a short version of the Hexad-24. In line with prior develop-
ments of short versions of scales, such as the 10-item short version 
of the Big Five Personality Inventory [64] or the short version of the 
User Experience Questionnaire[4], we aimed to reduce each scale 
to half of its items. In general, there are several approaches that can 
be used to identify appropriate items for short scales [89]. On the 
one hand, selection can be based on purely statistical approaches, 
such as factor analyses (e.g., [4, 41, 76]), and on the other hand, 
combinations of statistical approaches with theoretical aspects can 
be used to retain facets of a given construct [89]. Because some of 
the Hexad user types are determined from a theoretical point of 
view by the expression of two diferent facets (e.g., the Achiever 
type is assumed to be interested in both improving skills and over-
coming obstacles [84]), we decided to consider both statistical and 
theoretical aspects when selecting the items. 

Thus, for item selection, we were guided by the following criteria: 
Factor loadings. We considered factor loadings from the previous 

exploratory factor analysis (see Table 4) to determine which items 
loaded strongly on each factor and consequently should be selected 
to represent the factor in the short version. At the same time, low 
factor loadings or cross-loadings on other factors indicated lower 
suitability for representing the factor, so we considered them as 
exclusion criteria. 

Contribution to scale reliability. We used scale reliability assess-
ment (see Table 2) as an indicator to determine how much a par-
ticular item contributes to the overall reliability of the respective 
Hexad scale. If the reliability would decrease signifcantly if an item 
was omitted, we took this as an indication that the item should be 
retained, whereas a small decrease in reliability or even an increase 
in reliability (as in the case of item d1) due to omission indicated 
exclusion. 

Theoretical facets of the Hexad types. We considered content 
aspects of the items to select two items that are not highly redundant 
in meaning and thus measure diferent core aspects of each Hexad 
user type (e.g., p1 “It makes me happy if I am able to help others” and 
p2 “I like helping others to orient themselves in new situations” [84] 



 

  
  

  
  

 

 
 
 
 

 

 
 
 
 

 

 
 
 
 

 

 
 
 
 

  

 
 
 
 

 

 
 
 
 

 

 
 
 
 

Source 

Mean [10] 
Mean [47] 
SD [10] 
SD [47] 

Philanthropist 

22.80 
23.50 
3.72 
3.53 

Socializer 

18.70 
20.10 
5.13 
5.35 

Achiever 

23.50 
23.90 
3.52 
3.45 

Player 

22.70 
21.70 
3.96 
4.18 

Free Spirit 

22.30 
22.80 
4.00 
3.40 

Disruptor 

14.80 
16.00 
4.71 
4.84 

Age 

33.20 
28.00 
11.60 
7.50 

                     
              

       

            
  

      
            

            
            
            
            

Philantropist Socializer Achiever Player Disruptor Free Spirit 

Cronbach’s � Cronbach’s � Cronbach’s � Cronbach’s � Cronbach’s � Cronbach’s � Í Í Í Í Í Í
.75 .85 .77 .68 .65 .59 

if omitted if omitted if omitted if omitted if omitted if omitted 
p2 .66 s2 .78 a2 .67 r2 .56 d3 .49 f1 .47 
p1 .68 s1 .79 a1 .71 r4 .57 d4 .57 f3 .48 
p3 .71 s4 .81 a4 .73 r1 .65 d2 .59 f4 .55 
p4 .72 s3 .84 a3 .75 r3 .67 d1 .67 f2 .57 
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Table  1:  Distribution  of  age  and  Hexad  user  types  in  the  two  datasets  

Table 2: Internal reliability scores for each Hexad user type scale in total and if individual items were omitted. Bold entries 
mark problematic items of scales that fall below the acceptable threshold (� ≥ 0.7). 

Table 3: Bivatriate correlation coefcients (Kendall’s �� ) between the Hexad types (** p < .001). Bold entries mark values ≥ .25. 

Hexad Type Philanthropist Socializer Free Spirit Achiever Player 

Socializer .36** 
Free Spirit 
Achiever 

.18** 
.25** 

.05 
.20** .29** 

Player 
Disruptor 

.10** 
-.01 

.16** 
.04 

.13** 

.28** 
.29** 
.13** .08** 

both refer to the willingness to help others, whereas p4 “The well-
being of others is important to me” [84] refers to empathy toward 
others and thus refects a diferent aspect of the Philanthropist user 
type, so we were careful not to select both item p1 and p2 for the 
short version). 

Consequently, Table 6 lists all items and the explanation for their 
inclusion and exclusion in the short version of the Hexad scale. 
Based on the statistical and theoretical criteria, the items selected 
for the Philanthropist, Socializer, Achiever, Player, and Disruptor 
scales were congruent with the highest loading items highlighted 
in Table 4. Only the Free Spirit scale was an challenging exception, 
as the problematic item f2 caused an entirely new factor that re-
sulted in the other items loading on the Disruptor factor instead. 
In addition, item f4 showed cross-loadings with the Philanthropist 
factor and, similar to f2, was problematic in terms of scale reliabil-
ity (see Table 2), so we decided to exclude f2 and f4 for the short 
version, although we made the trade-of of losing the theoretical 
facet of self-expression by excluding f3, a limitation refected in our 
limitations section. 

In this way, we developed our 12-item short version of the Hexad 
scale (Hexad-12) as shown in Table 5. 

4  SECOND  STUDY:  CONFIRMATORY  
ANALYSIS  OF  THE  HEXAD-12  ON  A  NEW  
DATASET  

Following the frst study and the resulting exploratory identifca-
tion of suitable items for a 12-item short version of the Hexad scale, 
we tested the suitability and potential of the short version by con-
ducting a confrmatory factor analysis on a new data set. To ensure 
that any efects found were not solely due to the diferent data set, 
we chose to ask participants to complete all 24 items of the Hexad 
scale in order to compare reliability, validity, and model ft between 
the Hexad-24 and the Hexad-12 in the new sample. 

We assessed model ft by conducting a confrmatory factor anal-
ysis and inspecting the results of the chi-square test, complemented 
by inspecting established model ft indices (as the chi-square test 
is infuenced by sample size), such as the root mean square error 
of approximation (with a cutof at <.06 [27]), the comparative ft 
index, and the Tucker-Lewis index (both with a cutof at >.95 [39]). 
We evaluated internal reliability by inspecting Cronbach’s � (with 
a cutof at >.70 [54]). We assessed convergent validity by looking 
at the composite reliability (with a cutof at >.70 [91]) and average 
variance extracted (with a cutof at >.50 [30]). Lastly, we assessed 
discriminant validity by checking whether the average variance 
extracted is higher than the shared variance for each factor [28]. 



              

                      
  

             

  
  
   
   
  
  
  
  
  
  
   
  
  
  
  
   
  
   
  
  
  
  
  
  

Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 

s4 .84 
s2 .78 
s1 .64 .33 
s3 .42 .43 
p4 .70 
p1 .66 
p2 .60 
p3 .50 
a2 1.08 
a4 .62 
a1 .55 .31 
a3 .49 
d3 .79 
d4 .62 
d2 .56 
f4 .32 .40 
d1 .40 
f3 -.31 .38 
f1 .36 
r4 .82 
r2 .77 
r3 .44 
r1 .44 
f2 .46 
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Table 4: Rotated factor loadings for the Hexad survey items (cutof = 0.3). Bold entries mark the two highest loading items on 
each factor. 

Table 5: 12-item short version of the Hexad scale (Hexad-12) 

Hexad type Item English Version (based on [84]) 

Philanthropist p1 It makes me happy if I am able to help others. 
p4 The well-being of others is important to me. 

Socializer s2 I like being part of a team. 
s4 I enjoy group activities. 

Achiever a2 I like mastering difcult tasks. 
a4 I enjoy emerging victorious out of difcult circumstances. 

Player r4 If the reward is sufcient, I will put in the efort. 
r2 Rewards are a great way to motivate me. 

Free Spirit f1 It is important to me to follow my own path. 
f3 Being independent is important to me. 

Disruptor d3 I see myself as a rebel. 
d4 I dislike following rules. 

We have provided the collected dataset as supplementary mate-
rial to facilitate replication and to allow fellow researchers to build 
upon our fndings. 

4.1  Procedure  
To obtain a diverse sample of participants, we recruited participants 
from both Facebook (without compensation) and Prolifc (with 
compensation of £0.50 GBP for the task, which corresponded to an 
hourly rate of approximately £10 GBP), focusing on native English 

speakers to avoid misunderstandings due to language profciency. 
After providing informed consent and demographic information 
on age, gender, and nationality, they completed an online survey 
consisting of the same questionnaire used in the surveys of the 
frst study [10, 47], i.e., the fnal version of the Hexad-24, with four 
items for each of the six Hexad types, rated on a seven-point Likert 
scale from "strongly disagree" to "strongly agree" by Tondello et al. 
[84] (see Table 15 in the appendix for all items). 
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Table 6: Exclusion and inclusion criteria of items for the Hexad-12 

HEXAD type Item Criteria for item selection Decision 

Philanthropist p1 High factor loading (> .60), high contribution to reliability Inclusion due to factor loading, reliability contri-

p4 
(drop: .07), theoretical facet: willingness to help others 
High factor loading (> .60), low contribution to reliability 
(drop < .05), theoretical facet: empathy 

bution and content aspect 
Inclusion due factor loading and content aspect 
not captured by the other Philanthropist items 

Socializer 

p2 

p3 

s2 

s4 

Medium factor loading (> .50), high contribution to reliabil-
ity (drop: .09), theoretical facet: willingness to help 
Low factor loading (≤ .50), low contribution to reliability 
(drop < .05), theoretical facet: willingness to help 
High factor loading (> .60), high contribution to reliability 
(drop: .07), theoretical facet: belonging 
High factor loading (> .60), low contribution to reliability 

Exclusion due to content similarity with p1 and 
comparatively lower factor loading 
Exclusion due to low factor loading, low reliability 
contribution and content similarity to p1 
Inclusion due to factor loading, reliability contri-
bution and content aspect 
Inclusion due to factor loading and content aspect 

s1 

(drop < .05), theoretical facet: interaction 

High factor loading (> .60), cross-loading on a diferent 

with comparatively higher loading than s1 and 
without cross loading 
Exclusion due to cross loading on diferent factor 

s3 

factor, high contribution to reliability (drop: .06), theoretical 
facet: interaction 
Low factor loading (≤ .50), cross-loading on diferent factor, 

and content similarity with s4, which has no cross 
loading 
Exclusion due to low factor loading, cross-loading 

Achiever a2 

low contribution to reliability (drop < .05), theoretical facet: 
belonging 
High factor loading (> .60), high contribution to reliability 

on diferent factor, low reliability contribution 
and content similarity to s2 
Inclusion due to factor loading, reliability contri-

a4 
(drop: .10), theoretical facet: skill improvement 
High factor loading (> .60), low contribution to reliability 
(drop < .05), theoretical facet: overcoming obstacles 

bution and content aspect 
Inclusion due to factor loading and content aspect 
with comparatively higher loading than a1 and 

a1 Medium factor loading (> .50), cross-loading on a diferent 
factor, high contribution to reliability (drop: .06), theoretical 

without cross loading 
Exclusion due to cross loading on diferent factor 
and content similarity to a4 with comparatively 

a3 
facet: overcoming obstacles 
Low factor loading (≤ .50), low contribution to reliability 
(drop < .05), theoretical facet: skill improvement 

lower factor loading 
Exclusion due to low factor loading, low reliability 
contribution and content similarity to a2 

Player r4 

r2 

High factor loading (> .60), high contribution to reliability 
(drop: .11), theoretical facet: cost-beneft ratio 
High factor loading (> .60), high contribution to reliability 

Inclusion due to factor loading, reliability contri-
bution and content aspect 
Inclusion due to factor loading, reliability contri-

r3 
(drop: .12), theoretical facet: rewards 
Low factor loading (≤ .50), low contribution to reliability 
(drop < .05), theoretical facet: cost-beneft ratio 

bution and content aspect 
Exclusion due to low factor loading, low reliability 
contribution and content similarity to r4 

Free Spirit 

r1 

f1 

Low factor loading(≤ .50), low contribution to reliability 
(drop < .05), theoretical facet: rewards 
Factor loading not determinable, high contribution to relia-

Exclusion due to low factor loading, low reliability 
contribution and content similarity to r2 
Inclusion due to reliability contribution and con-

f3 
bility (drop: .12), theoretical facet: independence 
Factor loading not determinable, negative cross loading on 
diferent factor, high contribution to reliability (drop: .11), 

tent aspect 
Inclusion due to reliability contribution despite 
the content similarity to f1 

f4 
theoretical facet: independence 
Factor loading not determinable, cross-loading on diferent 
factors, low contribution to reliability (drop < .05), theoreti-

Exclusion due to cross loading on diferent factors 
and low reliability contribution 

f2 
cal facet: self-expression 
Loads only on an individual factor of its own, low contribu-
tion to reliability (drop < .05), theoretical facet: curiosity 

Exclusion due to missing relation with the other 
Free Spirit items, causing an own factor, and low 
reliability contribution 

Disruptor d3 

d4 

High factor loading (> .60), high contribution to reliability 
(drop: .16), theoretical facet: provocation 
High factor loading (> .60), high contribution to reliability 

Inclusion due to factor loading, reliability contri-
bution and content aspect 
Inclusion due to factor loading, reliability contri-

d2 
(drop: .08), theoretical facet: disobedience 
Medium factor loading (> .50), high contribution to reliabil-
ity (drop: .06), theoretical facet: disobedience 

bution and content aspect 
Exclusion due to content similarity to d4 with 
comparatively lower factor loading 

d1 Low factor loading (≤ .50), low contribution to reliability 
(increase: .02), theoretical facet: provocation 

Exclusion due to low factor loading, low reliability 
contribution and content similarity to d3 
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Hexad user type scores were calculated as the sum of the four 
respective items of each scale. Participants were encouraged to 
complete the survey honestly to reveal their personal Hexad user 
type at the end of the survey. 

4.2  Participants  
Altogether, the fnal data set consisted of 1,101 participants (500 
from Prolifc and 601 from Facebook), of whom 42.2% identifed 
themselves as male and 35.9% as female, 3.5% indicated a gender 
other than male or female, and 18.4% did not respond to this ques-
tion. The mean age was M=31.70, SD=12.60, MD=28.00, so overall 
the gender and age distribution is comparable to the data set of the 
frst study, with women slightly more represented in the sample. 
In terms of nationality, most participants were from the United 
Kingdom (n=451), followed by Australia (n=159), Canada (n=149), 
the United States (n=134), New Zealand (n=56), and Ireland (n=23). 
The remaining 118 participants hailed from a variety of countries 
(n=26) or preferred not to answer this question (n=92). Regarding 
the distribution of Hexad user types, Philanthropist had the highest 
mean scores (M = 23.3, SD = 3.48), followed by Achiever (M = 23.2, 
SD = 3.45), Player (M = 22.6, SD = 3.74), Free Spirit (M = 22.2, SD 
= 3. 39), Socializer (M = 19.2, SD = 5.01), and Disruptor (M = 15.3, 
SD = 4.66), which is consistent with the Hexad distribution of the 
dataset from the frst study, except for Player achieving a higher 
mean than in the frst sample. 

4.3  Results  
In the following, we report our results regarding confrmatory factor 
analysis and model ft of the Hexad-12, internal scale reliability, 
and convergent as well as discriminant validity of our short scale. 

4.3.1 Confirmatory Factor Analysis. To test whether the items in 
the Hexad-12 adequately explain the variance in the six Hexad 
user types and how well the data ft the hypothesized model, we 
conducted a confrmatory factor analysis using the maximum like-
lihood method. The six Hexad user types were modeled as factors, 
with the corresponding two items as indicators. Table 7 shows the 
standardized (�) and unstandardized (B) estimates, as well as stan-
dard errors (SE) for each of the scale items. Regarding model ft, 
the chi-square test (�2 (39) = 107, � < .001) indicates an acceptable 

107ft ( �
2 
= = 2.74 < 3 [72]). Since the chi-square test is sensitive 

�� 39 

to sample size (with increasing sample size, the �2 value increases), 
we analyzed model ft indices to bypass this sample size issue in-
herent in the �2 test. The ft index of the root mean square error 
of approximation (RMSEA = .04) indicates good model ft, as it is 
less than .06 [27], as do the comparative ft index (CFI = .98) and 
the Tucker-Lewis index (TLI = .97), which are greater than .95 and 
thus represent good model ft [39]. 

4.3.2 Internal Reliability. Second, we examined the internal relia-
bility of the new 2-item subscales of each Hexad user type, to see to 
what extent shortening the original scale afected scale reliability. 
As can be seen in Table 8, scale reliability is acceptable for the Phi-
lanthropist, Socializer, Player, Free Spirit, and Disruptor subscales 
(� ≥ 0.7) [54] and slightly below the threshold for the Achiever 
(� = .67) scale. Thus, although we observe a slight decrease in 
reliability for the Achiever scale, we see a signifcant increase in 
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reliability for the previously problematic Player, Disruptor, and 
Free Spirit scales (see Table 2 for the reliability of the scales in the 
Hexad-24 in the frst study and Table 8 for the reliability of the 
scales in the Hexad-24 in the second study). 

4.3.3 Convergent and Discriminant Validity. Finally, we analyzed 
convergent validity (i.e., whether items which should be related, 
actually are related) and discriminant validity (i.e., whether items 
that are not supposed to be related, are actually unrelated) of the 
Hexad-12 constructs. We analyzed convergent validity by looking at 
composite reliability (CR), with a recommended criterion of 0.7 [91], 
and the average variance extracted (AVE), with a recommended 
criterion of 0.5 [30]. We assessed discriminant validity by comparing 
the AVE with the shared variance between the user types to check 
whether the AVE of each user type is higher than the explained 
variance of any of the remaining user types. 

The CR estimates were above the recommended criterion of 
0.7 [91] for all user types but the Achiever and Free Spirit (see 
Table 8). For these two user types, the CR estimates fell slightly 
below 0.7 (.68 for the Achiever and .69 for the Free Spirit). How-
ever, as can be seen in Table 8, the AVE estimates of all user types 
exceed the recommended threshold of 0.5. Based on these results, 
we conclude that convergent validity is adequate, with slight room 
for improvement in the CR estimates of Achiever and Free Spirit. 

In terms of discriminant validity, as shown in Table 11, the AVE is 
higher than the shared variance for each of the six user types. Thus, 
the explanatory power of the items of each factor is always higher 
than the explanatory power of these items on diferent factors. This 
means that the factors are sufciently distinct so that our data 
shows discriminant validity for all user types [28]. 

4.4  Comparison  between  the  Hexad-12  and  the  
Hexad-24  

To conclude our analysis, we compared Hexad-12 to the existing 
Hexad-24 regarding the general model ft, reliability, as well as 
convergent and discriminant validity. We also investigated how 
well the Hexad-12 scales generalize to the Hexad-24 scales they 
were developed to represent. 

4.4.1 Model Fit. Regarding general model ft, we found that the 
Hexad-12 outperforms the Hexad-24 on all measures (see Table 10). 
The �

2 
value is smaller in the 12-item version, which indicates that 

�� 
the Hexad-12 has a better model ft than the Hexad-24 [3]. When 
looking at the ft indices (RMSEA, CFI, TLI), this result is supported. 
While the Hexad-12 meets the cutof of .06 for the RMSEA [27], 
the Hexad-24 does not meet this criterion. Similarly, the Hexad-
12 exceeds the .95 criterion for both CFI and TLI [39], while the 
Hexad-24 has much lower values, not meeting this criterion. 

4.4.2 Internal Reliability. Regarding internal reliability, the Hexad-
12 has good reliability on fve scales (� ≥ 0.7) [54], while the 
Hexad-24 meets the cutof value of 0.7 only on three of its factors 
(see Table 9). Interestingly, Cronbach’s � decreased slightly in the 
Hexad-12 on those factors, which had the highest Cronbach’s � 
values in the Hexad-24 (Philanthropist, Socializer, and Achiever), 
while it increased on factors which were problematic in the original 
scale (Player, Disruptor, and Free Spirit). 

https://MD=28.00
https://SD=12.60
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Table 7: Estimated factor loadings as well as Covariance (“Cov.”) and standardized Covarianze (“St. Cov.”) for survey items of the 
Hexad-12 

Factor Indicator B � SE Cov. St. Cov. SE 

Philanthropist p1 .80 .83 .04 .30 .32 .04 
p4 .87 .72 .04 .72 .49 .06 

Socializer s2 1.35 .90 .05 .44 .20 .10 
s4 1.20 .75 .05 1.16 .44 .09 

Achiever a2 .82 .68 .04 .80 .54 .06 
a4 .82 .75 .04 .51 .43 .05 

Player r2 .85 .76 .06 .54 .42 .09 
r4 .83 .71 .06 .68 .50 .08 

Free Spirit f1 .96 .79 .05 .54 .37 .07 
f3 .83 .67 .04 .83 .55 .06 

Disruptor d3 1.23 .70 .07 1.59 .51 .15 
d4 1.32 .78 .07 1.10 .39 .16 

Table 8: Internal reliability, Composite Reliability (CR) estimates, and Average Variance Extracted (AVE) for each Hexad-12 
scale. Bold entries mark acceptable values. 

User type Philantropist Socializer Achiever Player Disruptor Free Spirit 

Cronbach’s � .73 .80 .67 .70 .71 .70 
CR estimate .74 .80 .68 .70 .71 .69 

AVE .60 .69 .51 .54 .55 .54 

Table 9: Internal reliability scores, CR and AVE for the Hexad-12 and Hexad-24. Bold entries mark acceptable values. 

User type Philantropist Socializer Achiever Player Disruptor Free Spirit 

Cronbach’s � Hexad-12 .73 .80 .67 .70 .71 .70 
Cronbach’s � Hexad-24 .77 .83 .75 .68 .66 .60 
CR estimate Hexad-12 .74 .80 .68 .70 .71 .69 
CR estimate Hexad-24 .78 .83 .76 .70 .68 .63 

AVE Hexad-12 .60 .69 .51 .54 .55 .54 
AVE Hexad-24 .47 .55 .44 .39 .36 .30 

4.4.3 Convergent and Discriminant Validity. In the Hexad-24, the 
CR estimates for all user types except the Disruptor and the Free 
Spirit were above the recommended criterion of 0.7 [91]. While the 
Disruptor is only slightly below the threshold of 0.7, the Free Spirit 
is more clearly below this threshold in the Hexad-24. In the Hexad-
12, both user types that do not reach the cut-of value of 0.7 are 
only slightly below this threshold. With regard to AVE, all factors 
in the Hexad-12 explain more than 50% of the variance on average, 
while this cutof value is not reached for fve out of six factors in 
the Hexad-24. Taking CR and AVE into account, we can conclude 
that the Hexad-12 has a more adequate convergent validity than 
the Hexad-24 (see Table 9). In terms of discriminant validity, we 
can see that there are several problems with the Hexad-24 (see 
Table 12). While for the Hexad-12 (see Table 11) we found that the 
AVE of each user type is higher than the shared variances, this 
conclusion can be drawn in the case of the Hexad-24 for only two 
user types. In the Hexad-24, the Socializer factor explains more 
variance of the Philanthropist factor than the Philanthropist factor 

itself. Similarly, the Free Spirit factor explains more variance of 
the Achiever factor than the Achiever items themselves. A similar 
problem exists on the Free Spirit scale, where the Disruptor factor 
explains more variance than the Free Spirit items. Overall, we can 
conclude that the proposed Hexad-12 distinguishes the six user 
types better than the Hexad-24 and thus is advantageous in terms 
of discriminant validity. 

4.4.4 How Well Does the Hexad-12 represent the Hexad-24? To pro-
vide answers to this question, we analyzed bivariate correlations 
between the score of each user type in the Hexad-12 and the score 
of each user type in the Hexad-24. To complement this, we also 
conducted a canonical correlation analysis (“CCA”) using the score 
of the six user types of the Hexad-12 as predictors of the six Hexad 
user types measured by the Hexad-24. Regarding the bivariate corre-
lations, we found that the Hexad-12 factors are strongly correlated 
to the Hexad-24 items (with coefcients > .8), indicating that the 
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Table 10: Model ft measures for the Hexad-12 and the Hexad-24. Bold entries mark the better model ft value. 

Model ft measure �2 p df �2 

� � RMSEA CFI TLI 

Hexad-12 107 <.001 39 2.74 .04 .98 .97 
Hexad-24 1652 <.001 237 6.97 .07 .83 .80 

2-item scales of the Hexad-12 represent the corresponding 4-item 
scales of the Hexad-24 well (see Table 13). 

Next, we report the results of the CCA, which can be used to as-
sess the multivariate shared variance between two sets of items [78]. 
It combines the set of predictor and criterion variables into latent 
variables, whereas the canonical correlation is defned as the corre-
lation between these latent variables. The pairs of latent variables 
are called canonical functions (“CF”). Canonical functions are simi-
lar to principal components in principal component analyses. Thus, 
CCA is also considered “a double-barreled principal components 
analysis” [82]. Although CCA does not strictly rely on multivariate 
normality [88], we assessed multivariate normality by inspecting 
the skewness and kurtosis of each variable included in the CCA. 
They were all within the acceptable thresholds of skewness < 3 
and kurtosis < 8 [43] (the maximum absolute values of skewness 
and kurtosis were 1.45 and 3.13 respectively). Thus, the CCA could 
be conducted. 

The full model across all CFs was statistically signifcant using 
the Wilks’s �=.00018 criterion, � (36, 4784.89) = 809.84, � < .001. 
This means that the model is able to explain 99.98% of the shared 
variance between the Hexad-12 and the Hexad-24. This result 
clearly shows that the two variable sets are not independent. Thus, 
we can continue analysing the results of the dimension reduc-
tion analysis to check whether the predictor variables load on the 
same CF as the criterion variables. This is important to investigate 
whether the Hexad-12 sufciently represents the original version. 

As a result of the dimension reduction analysis, six canonical 
functions (CF1–CF6) were established. All of these CFs explain a 
statistically signifcant, considerable amount of shared variance 
between the variable sets (all � < .001), after the extraction of the 
prior functions. The squared canonical correlations are .89, .86, .76, 
.71, .65, and .51 each. Figure 1 presents the structure coefcients 
for CF1–CF6 being stronger than |.5|. All standardized canonical 
function coefcients and structure coefcients can be found in 
Table 14. Most predictor and criterion variables have large structure 
coefcients loading substantially (i.e., > |.5| according to [22]) on 
the same canonical functions. This is supported by the symmetry 
of the relationships, which can be seen in Figure 1. 

Based on the bivariate correlations indicating that the factors 
of the Hexad-12 are strongly correlated to the respective factors 
of Hexad-24 as well as the CCA revealing that the shared variance 
between both sets of variables is higher than 99% and that the 
factors of both Hexad-12 and Hexad-24 load on the same canonical 
functions, we conclude that Hexad-12 represents the original Hexad-
24 well. 

5  DISCUSSION  AND  IMPLICATIONS  
The results of our frst study based on an existing dataset indicated 
that despite the Hexad scale’s suitability to measure the six Hexad 

types and thus serve as the basis for a tailored gamifcation design, 
the scale reliability and factor loadings in the Hexad-24 could still 
be improved. Based on exploratory factor analysis, scale reliability 
analysis, and item content analysis, we identifed two items for 
each scale that we considered most appropriate for inclusion in the 
Hexad-12. In the second study, based on a new data set, we assessed 
the Hexad-12 through confrmatory factor analysis, scale reliability 
analysis, and convergent and discriminant validity analysis. 

Comparison with the Hexad-24 shows that the Hexad-12 out-
performs the Hexad-24 in terms of model ft (it achieves a very 
good model ft of CFI = .98, TLI = .97, RMSEA = .04), convergent 
validity (see Table 9) and discriminant validity (see Table 11 versus 
Table 12), which means that the Hexad-12 captures the Hexad types 
more accurately than the Hexad-24. To ensure that the Hexad-12 
still measured the same constructs as the Hexad-24 and truly cap-
tured the types better (and not just diferent types), we conducted 
bivariate and canonical correlation analyses. Both correlation anal-
yses showed that the types measured by Hexad-12 and Hexad-24 
are highly and signifcantly related, as indicated by high correla-
tion coefcients and high factor loadings on the same canonical 
functions. Previous studies validating the Hexad-24 have found 
problems with the scale in terms of model ft and discriminant and 
convergent validity [47, 59, 84]. For example, the model ft (RMSEA 
= .06) in the original validation study by Tondello et al. [84] in 
English was right at the boundary of the recommended threshold (< 
.06) [27], which may have been caused in particular by problematic 
items of the Free Spirit, Player, and Achiever scales [84] that were 
omitted from the Hexad-12, thereby contributing to the improved 
model ft. With a larger sample, Krath and von Korfesch [47] re-
ported model ft measures (RMSEA = .09, CFI = .72 for the English 
version and RMSEA = .08, CFI = .73 for the German version) that 
were not indicative of good model ft and identifed items f2 (Free 
Spirit) and r3 (Player) as particularly problematic that were not 
included in Hexad-12. In the Dutch version (RMSEA = .09, CFI = 
.77), similar problems occurred with several items of the Free Spirit 
scale [59]. Therefore, we assume that by discarding two items of 
each scale with low factor loadings and problematic contributions 
to scale reliability, we have improved the capture of Hexad types in 
the Hexad-12, resulting in better model ft and validity while still 
measuring the same constructs as the Hexad-24. 

In addition, reliability analysis showed that the scale reliability 
of the Player, Disruptor, and Free Spirit scales improved compared 
to the Hexad-24 and can now be considered acceptable (� ≥ 0.7). 
Similar to model ft, we believe that omitting items that proved 
problematic both in our initial study and in the previous stud-
ies [47, 59, 84] contributed to improving the reliability of these 
scales. However, it must also be noted that scale reliability of 
previously well-performing scales (Philanthropist, Socializer, and 
Achiever) declined in the Hexad-12 scale. While it is to be expected 



            

                    
    

 Philantropist  Socializer  Achiever  Player  Disruptor  Free  Spirit 

 Philantropist  .60 
 Socializer  .51  .69 
 Achiever  .23  .25  .51 

 Player  .21  .14  .35  .54 
 Disruptor  .18  .21  .17  .05  .55 

 Free  Spirit  .03  .16  .47  .20  .45  .54 

 Philantropist  Socializer  Achiever  Player  Disruptor  Free  Spirit 

 Philantropist  .47 
 Socializer  .66  .55 
 Achiever  .37  .33  .44 

 Player  .23  .20  .35  .39 
 Disruptor  .07  .13  .23  .02  .36 

 Free  Spirit  .21  .01  .58  .29  .64  .30 

                    
     

 PH-Short  SO-Short  AC-Short  PL-Short  DI-Short  FS-Short 

 Philanthropist  .88 
 Socializer  .48  .91 
 Achiever  .21  .26  .90 

 Player  .14  .12  .29  .85 
 Disruptor - -  .22  .04  .89 

 Free  Spirit -  .01  .36  .21  .40  .81 
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Table 11: Discriminant validity of the Hexad-12, AVE and shared variances of the short scales. Bold entries mark the highest 
AVE/covariance of each scale. 

Table  12:  Discriminant  validity  of  the  Hexad-24,  AVE  and  shared  variances  of  the  scales.  Bold  entries  mark  the  highest  
AVE/covariance  of  each  scale.  

Table 13: Pearson’s correlations between user types of the Hexad-12 and the Hexad-24. All � <.001. Bold entries mark the 
highest correlation in each scale. 

Figure 1: Structure coefcients for CF1–CF6 stronger than |.5|. Dotted lines indicate relationships slightly falling below the |.5|
threshold. 



              

                 
                  

       

 
 
 
 
 
 
 

      
 

 
 

 
  

 

-.17 -.09 -.18 -.07 -.44 -.30 .93 .54 .16
Socializer 
Achiever 
Player 

Free Spirit 
Disruptor 

                      
-.57  -.82  -.18  -.24  .59  .36  -.04  -.01  -.63  -.36  -.42  -.12  
-.34  -.53  .49  .63  -.19  -.18  .84  .51  .13  .03  .34  .10  
-.08  -.29  .20  .30  -.52  -.57  -.55  -.45  -.59  -.49  .34  .25  
-.05  -.07  .30  .67  -.15  -.15  -.27  -.21  .10  .18  -1.05  -.67  
.08  .16  .51  .70  .71  .59  -.38  -.30  .04  .08  .48  .20  

CF 1  CF 2  CF 3  CF 4  CF 5  CF 6  

co rs  co rs co rs  co rs co rs  co  rs  

  -.79               .50      
-.55  -.86  -.29  -.21  .63  .32  -.02  -.09  -.72  -.29  -.39  -.13  
-.34  -.61  .47  .62  -.18  -.17  .99  .47  .06  .04  .20  .03  
-.07  -.33  .19  .33  -.59  -.57  -.52  -.39  -.58  -.50  .36  .24  
.01  -.25  .29  .68  -.18  -.03  -.39  -.31  .16  .21  -1.12  -.58  
.10  .07  .49  .75  .73  .56  -.29  -.27  -.02  .03  .65  .21  

Predictor 
PH-Short -.42 -.15 -.17 -.14 -.10 -.42 -.36 .85 .29 .14
SO-Short 

-.72 .54

AC-Short 
PL-Short 
FS-Short 
DI-Short 

Criterion co rs co rs co rs co rs co rs co rs 
Philanthropist -.36
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Table 14: Structure coefcients (rs) and standardized canonical function coefcients (co) for predictor variables (user type scores 
assessed with the Hexad-12) and criterion variables (user type scores assessed with the Hexad-24) for the canonical functions. 
Bold entries represent loads higher than |.50|. 

that reliability deteriorates when a scale with four appropriate items 
is reduced to two items [75], scale reliability for the Philanthropist 
scale (� = .73) and the Socializer scale (� = .80) remains acceptable, 
so we do not consider the decrease as problematic. In contrast, the 
reliability of the Achiever scale fell slightly below the acceptable 
threshold (� = .67). Because we relied on both statistical measures 
and content in selecting the items, we assume that the Hexad-12 
scale still captures both aspects considered important for Achiever 
types (i.e. mastery through item a2 “I like to master difcult tasks” 
and competence through item a4 “I like to emerge victorious from 
difcult situations”), but in this case, two items may not be sufcient 
to capture all facets of these aspects (e.g., item a3 “it is important 
to me to continuously improve my skills” refers to continuous im-
provement of skills, which is related to mastery but also focuses on 
learning and self-improvement). As a result, there is still room for 
improvement of the Hexad-12, particularly the Achiever scale, for 
example by introducing new or adapted items that better capture 
the variety of mastery and competence motivations associated with 
the Achiever type [53]. 

Although the Hexad-12 outperforms the Hexad-24 in a number of 
psychometric properties, the decision of whether to use the Hexad-
12 or the Hexad-24 should still take into account the application 
context and the specifc topic of interest. The Hexad-12 is a good 
choice when researchers and practitioners are interested in studying 
the behavior of diferent user types or tailoring their gamifcation 
solution to the full range of diferent user types, as the overall 
model ft and discriminant validity of the Hexad-12 surpasses that 
of the Hexad-24. In addition, the Hexad-12 is particularly suited 
for assessing user types under time-constrained conditions in the 
rapid iteration cycles of UX design [64] or for use on mobile devices, 
where longer questionnaires can easily cause screen fatigue and 
increase dropout rates. Similarly, the reduced participant burden 
of the Hexad-12 may be an advantage for certain target groups 
that struggle with longer questionnaires, such as children or the 
elderly (although the applicability of the Hexad model for these 

target groups should be treated with caution, as discussed in the 
Limitations section). Because the reliability of the Philanthropist, 
Socializer, and Achiever scales is higher in the Hexad-24, research 
and application contexts that focus particularly on socially oriented 
user types and their behaviors should consider favoring the Hexad-
24 to capture the facets of the Philanthropist and Socializer types in 
more detail. Also, in application contexts of learning and education, 
the more nuanced capture of the diferent facets of the Achiever 
type in the Hexad-24 could be advantageous over the Hexad-12. 
Finally, with respect to retest reliability, it should be noted that the 
Hexad-24 has been used in a variety of studies to date, whereas the 
test-retest reliability of the Hexad-12 has yet to be determined. 

Overall, based on our fndings, we consider the Hexad-12 to be 
a suitable, sound, and concise tool for capturing Hexad types, al-
lowing for static or dynamic adaptation of gamifed systems faster 
and more reliably than the Hexad-24. It should be noted here, how-
ever, that the use of validated questionnaires is only one of several 
approaches to personalizing gamifcation, and other approaches 
developed to capture Hexad types [10, 42], as well as entirely dif-
ferent methods such as co-creation workshops and qualitative co-
design with the target audience [61], may be of value to both re-
searchers and practitioners depending on the specifc application 
context. However, in the area of questionnaire assessments, our 
study demonstrates the reliability and validity of the Hexad-12 and 
paves the way for its use in research projects on tailored gamifca-
tion and personalized gamifcation design in practice. 

5.1  Implications  for  Human-Computer  
Interaction  Research  and  Practice  

In general, our results show that Hexad-12 is not only considerably 
shorter but also has several advantages over the original Hexad-24 
in terms of its psychometric properties and validation. Consider-
ing the signifcant uptake of Hexad within the CHI community 
(the initial Hexad scale paper is the most downloaded and second 
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most cited paper of the CHI PLAY conference series2), this has 
implications for gameful design researchers and practitioners: 

5.1.1 Hexad-12 is a Valid New Instrument For Personalization of 
Interactive Systems, especially when Assessment Time is Limited or 
many other Measurement Instruments are Used. According to our 
data, the shorter assessment time of Hexad-12 does not seem to 
come at the expense of lower reliability or validity. In contrast, 
Hexad-12 has advantages over Hexad-24 in terms of its psychomet-
ric properties. Because it contains half as many items as the original 
Hexad questionnaire, Hexad-12 has the potential to reduce dropout 
rates and increase data quality in academic settings. It could also 
promote wider adoption of Hexad in the industry by enabling prac-
titioners to integrate Hexad into rapid iteration cycles. In settings 
where interaction modalities are constrained, such as on mobile de-
vices, Hexad-12 is a less cumbersome method for evaluating Hexad 
user types. For these reasons, it has great potential to facilitate 
gamifcation personalization compared to existing scales, which is 
an important and recent topic in gamifcation research [44]. 

In fact, Hexad-12 not only contributes to gamifcation research 
but also to the broader CHI community. As noted by Fischer, “a fun-
damental objective of human–computer interaction research [...] is 
to provide users with experiences ftting their specifc background 
knowledge and objectives” [29]. With Hexad-12, we provide a con-
cise instrument with good psychometric properties that directly 
contributes to better understanding and assessing user motivation, 
needs, and objectives in interactive systems. Thus, it can be used 
beyond gamifcation, to personalize and inform the design of any 
interactive system when motivation and engagement are of con-
cern. 

5.1.2 Our Results support the Theoretical Construct of the Six-Factor 
Hexad Model. Another important implication concerns the theo-
retical construct of Hexad. The result of the confrmatory factor 
analysis of Hexad-12 shows that the hypothesized model, consist-
ing of six traits, fts the collected data well. Thus, our results pro-
vide support for the theoretical construct of the Hexad, especially 
when reducing the set of items to two per user type. In contrast 
to existing typologies such as Bartle [13] (proclaiming four player 
types) or BrainHex [57] (establishing seven diferent archetypes 
of players), which both have been shown to lack empirical valida-
tion [14, 19, 20, 83], the confrmatory model ft of our investigation 
indicates the existence of six types. This has implications for re-
searchers and practitioners alike to make a more informed decision 
on which user or player typology to use when operationalizing 
user motivation or individual preferences in interactive systems. 

6  LIMITATIONS  AND  FUTURE  WORK  
There are several limitations which should be considered when 
using the Hexad-12. 

First, as mentioned in the description of our item selection, items 
f2 and f4 of the Hexad-24 Free Spirit scale presented a challenge to 
the development of the Hexad-12. Item f2 loaded on an entirely new 
factor of its own, which caused the other items of the Free Spirit 
scale to load on the Disruptor factor instead, making it difcult to 
apply our factor loadings selection criterion. By excluding f2 as a 

2https://bit.ly/3FBcAkm, last accessed February 4, 2023 

Krath and Altmeyer, et al. 

consequence, we omitted the theoretical facet of curiosity, which 
is included in Hexad-24 for the Free Spirit type. With reliability 
contribution as the second criterion, we chose f1 and f3 and against 
f4, although we thus dropped the theoretical facet of Free Spirit self-
expression in the Hexad-24. Our results indicate that the items thus 
selected, f1 and f3, load adequately on their own factor in the Hexad-
12, with appropriate scale reliability, convergent validity (but still in 
need of improvement), and discriminant validity, and still represent 
the Free Spirit of the Hexad-24 very well. Considering that previous 
validation studies have also indicated problems with the items f2 
and f4 [47, 59, 84], it is important to further investigate the reasons 
for this. Potentially, the importance of self-expression and curiosity, 
albeit being related to autonomy, difers between people. Thus, 
there might be interpersonal diferences in how the respective items 
of the Free-Spirit scale are rated, leading to reduced convergence. 
Another potential reason might be related to the Free-Spirit and the 
Disruptor sharing their underlying motivation, i.e., a relationship 
between creativity and disruption being part of becoming creative. 
Thus, further theoretical and empirical work is needed to determine 
whether self-expression and curiosity are important aspects of the 
Free Spirit type, and if so, how these aspects might be represented 
in new items that better capture all facets of this user type. 

Second, we did not examine test-retest reliability. Given that only 
two items were used to measure each user type in the Hexad-12, 
a divergent response to a single item could potentially afect the 
rating of that user type more than it did for the Hexad-24. Because 
previous research has indicated that the Hexad user type changes 
over time [67, 70] and test-retest reliability analysis assumes that 
the concepts measured are stable over time, we have decided against 
including test-retest reliability analysis in the scope of this work. 
However, once more is known about what factors have an impact 
on the stability of Hexad user types, future work should consider 
these factors and examine the test-retest reliability of the Hexad-12. 

Third, our decision to use a subset of the Hexad-24 was a method-
ological decision consistent with previous approaches to short-scale 
development [4, 41, 76]. We did not include mixed-methods ap-
proaches, such as qualitative interviews or workshops with subject 
matter experts or target audiences, in our development. Therefore, 
it would be a great avenue for further research to qualitatively 
test the validity and applicability of the Hexad-12 with experts in 
tailored gamifcation and beneft from their knowledge to further 
improve the Hexad-12 and its items. 

Fourth, previous validation studies of the Hexad-24 in Turkish [2, 
81], Dutch [59], German [47], Spanish [84] and Brazilian Portuguese 
[71] show that there is a great need for using the Hexad scale in 
languages other than English to improve its applicability in diferent 
countries and contexts. Because we mainly recruited native English 
speakers in our second study, to avoid problems due to language 
profciency, our participants were mainly from the United Kingdom, 
Australia, Canada, the United States, New Zealand, and Ireland. 
However, this limits the transferability of the validity of the Hexad-
12 to other countries, cultures, and languages, and calls for further 
research that adapts the Hexad-12 to other languages in order to 
enable widespread applicability. 

Finally, it should be noted that the participants in our two studies 
were adults, with a mean age of M = 29.00 (frst study) and M = 
31.70 (second study). Previous studies have shown that personality 

https://bit.ly/3FBcAkm
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assessments, such as the Big Five questionnaire and the Hexad types, 
are not appropriate for adolescents or children [59]. In addition, user 
typologies such as Hexad can also present challenges for elderly 
people with diferent experiences and needs than the target group 
for whom these archetypes were developed [23]. Therefore, we urge 
caution in using the Hexad-12, which may have similar problems 
to personalize gamifcation for children, adolescents, or the elderly, 
and call for further research to examine the validity of the Hexad-12 
for these target audiences. 

7  CONCLUSION  
In this paper, we propose Hexad-12, a shortened version of the orig-
inal Hexad scale with 24 items. First, we conducted an exploratory 
factor analysis and identifed two items for each user type based on 
their factor (cross-)loadings, their contribution to scale reliability, 
and the extent to which they represent non-redundant information 
of the respective user type. We then examined the psychometric 
properties of Hexad-12 through confrmatory factor analysis. We 
found that Hexad-12 has a good model ft, discriminates all six user 
types well, and has acceptable reliability. 

A comparison of Hexad-12 with Hexad-24 showed that Hexad-12 
resolved the problems with Hexad-24 found in previous studies: the 
low to borderline model ft reported in the past was substantially 
improved, similar to discriminant validity. Although the reliability 
of some user types decreased in the Hexad-12 (only one user type 
fell below the threshold of � ≥ 0.7), the reliability of other user 
types that have been found to be problematic in previous research 
improved so that fve of the six user types in the Hexad-12 have 
acceptable reliability (compared to three of the six subscales in the 
Hexad-24). Thus, this work provides a solid new instrument for an 
efcient assessment of Hexad user types, which can be considered 
advantageous because of its psychometric properties compared to 
the original Hexad scale. 
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Hexad  type  Item  English  Version  (based  on  [84])  Included  in  Hexad-12  

Philanthropist  p1  It  makes  me  happy  if  I  am  able  to  help  others  Yes  
p2  I  like  helping  others  to  orient  themselves  in  new  situations  No  
p3  I  like  sharing  my  knowledge  No  
p4  The  well-being  of  others  is  important  to  me  Yes  

Socializer  s1  Interacting  with  others  is  important  to  me  No  
s2  I  like  being  part  of  a  team  Yes  
s3  It  is  important  to  me  to  feel  like  I  am  part  of  a  community  No  
s4  I  enjoy  group  activities  Yes  

Achiever  a1  I  like  overcoming  obstacles  No  
a2  I  like  mastering  difcult  tasks  Yes  
a3  It  is  important  to  me  to  continuously  improve  my  skills  No  
a4  I  enjoy  emerging  victorious  out  of  difcult  circumstances  Yes  

Player  r1  I  like  competitions  where  a  prize  can  be  won  No  
r2  Rewards  are  a  great  way  to  motivate  me  Yes  
r3  Return  of  investment  is  important  to  me  No  
r4  If  the  reward  is  sufcient,  I  will  put  in  the  efort  Yes  

Free  Spirit  f1  It  is  important  to  me  to  follow  my  own  path  Yes  
f2  I  often  let  curiosity  guide  me  No  
f3  Being  independent  is  important  to  me  Yes  
f4  Opportunities  for  self-expression  are  important  to  me  No  

Disruptor  d1  I  like  to  provoke  No  
d2  I  like  to  question  the  status  quo  No  
d3  I  see  myself  as  a  rebel  Yes  
d4  I  dislike  following  rules  Yes  

        

 

 
 

 
 

 
 

 
 

  
  

 
 

 
 

        
 

  
 

 
 
 

 
 
 

 
 
 

  
  

 

 
 
 

 
 
 

 

        
        
        

        
         

        

Hexad Type Levene’s p Shapiro-Wilk p F p 

[10] 

Philanthropist .03 .97 .87 < .001*** .25 .77 
Socializer .44 .65 .97 < .01** .43 .65 
Achiever 1.12 .33 .81 < .001*** .37 .69 
Player 2.24 .11 .86 < .001*** .25 .78 

Free Spirit .77 .47 .85 < .001*** .05 .95 
Disruptor 2.61 .07 .98 .07 .07 .93 

[47] 

Philanthropist .27 .77 .90 < .001*** 1.18 .31 
Socializer .08 .92 .96 < .001*** 2.78 .06 
Achiever 2.06 .13 .91 < .001*** 3.21 .04* 
Player 2.22 .11 .96 < .001*** 1.25 .29 

Free Spirit 1.49 .23 .95 < .001*** .06 .95 
Disruptor 1.30 .27 .99 .03* 9.11 < .001*** 

CHI  ’23,  April  23–28,  2023,  Hamburg,  Germany  Krath  and  Altmeyer,  et  al.  

A  FULL  LIST  OF  ITEMS  OF  THE  HEXAD-24  

Table  15:  Items  and  labels  of  the  Hexad-24  

B  RESULTS  OF  THE  ONE-WAY  ANOVA  AS  A  PRE-TEST  TO  MERGING  THE  DATASETS  

Table  16:  Precondition  tests,  F-value  and  signifcance  of  the  one-way  ANOVA  testing  the  efect  of  gender  on  Hexad  types  in  
both  datasets  
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