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ABSTRACT 

In Human-Computer Interaction (HCI) research, awareness 
for the relevance of diversity of users is increasing. In this 
work, we analyze whether the articulated need for more 
diversity-sensitive research led indeed to a higher considera-
tion of diversity in HCI research. Based on a comprehensive 
collection of diversity dimensions, we present results of a 
quantitative content analysis of articles accepted in the Pro-
ceedings of the Conference on Human Factors in Comput-
ing Systems 2006, 2011, and 2016. Results demonstrate how 
many and how intensively diversity dimensions were con-
sidered, and moreover highlight those dimensions that have 
so far received less attention. Uncovering continuous and 
discontinuous trends across time and diferences between 
subfelds of research, we identify research gaps and aim at 
contributing to a comprehensive understanding of diversity 
supporting diversity-sensitive research in HCI. 

CCS CONCEPTS 

• Human-centered computing → HCI theory, concepts 
and models; User studies; 
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1 INTRODUCTION 

Research on Human-Computer Interaction has evolved from 
a technology-oriented to a human-centered view [10]. In-
deed, diverse facets of identity and contextual factors have 
been proven to infuence acceptance [44] [90], expectations 
[82], and the experience of technologies [53]. Thus, researchers 
are required to deal with diversity dimensions in order to 
accurately understand users in a given context. 

In line with such need, research felds that target specifc 
user groups have emerged. For example, ICT for Develop-
ment (ICT4D, [26] [36]) aims at enhancing the quality of life 
of people originating from or living in so-called “developing 
countries”. HCI Across Borders (HCIxB, [62]) strives for glob-
ally diverse research teams including the “developing world”. 
Additionally, in the felds of Accessibility and Technology for 
Active and Healthy Aging or Active Assisted Living [98], peo-
ple with age-related mental or physical abilities and lifestyles 
are in the center of interest. Hence, engaging in a refection 
on terminology of diversity, questions arise about how user 
diversity is imagined, whether and where refections on in-
clusion are taking place, as well as if and which historically 
excluded groups are now receiving attention. 
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In general, diversity dimensions cannot merely be concep-
tualized as simple characteristics of users. Anchored in the 
tradition of critical diversity studies (e.g. [15], [41], [55], [107] 
[109]), we see diversity dimensions both as descriptive and 
evocative [17]. We defne diversity as (i) social diferences 
with attributed social meaning [41], that (ii) refer to social 
inequality [41] and are embedded in a historically evolved 
social and structural context [17] [109] and (iii) infuence 
how people live [100] and experience technology. Such a 
critical concept of diversity can serve as a “multidimensional 
tool for exploring [. . . ] majority-minority relations” [17] and 
to understand user experience. 

Although applying categories in research carries the risk 
of passing on prejudices and simplifcation, it is important 
to explore social inequalities and related representations 
[84]. Thus, taking a more diversity-sensitive view in HCI 
is encouraged. So far, we do not know whether the claim 
for more diversity-sensitive research actually led to a higher 
consideration of diversity dimensions in published studies. 
A multidimensional quantifying meta-perspective based on 
critical diversity approaches allows to gain a clear under-
standing on how HCI research considers diversity. 
Based on existing theoretical approaches from diferent 

disciplines, we propose a collection of diversity dimensions 
towards a more extensive observation scheme that is used 
to investigate how diversity of users is represented in HCI 
research. We systematically analyze the Proceedings of the 
ACM CHI Conference on Human Factors in Computing Sys-
tems, known as the fagship HCI conference. In a comprehen-
sive content analysis, we explore considerations of diversity 
as quantifed by the number of keyword occurrences. By 
investigating how often dimensions have been referred to 
in a paper, we show which dimensions of diversity have 
been dealt with more frequently and which ones have so 
far received less attention within the selected body of HCI 
research. 
To illustrate the current state and how it has grown his-

torically, in total we analyzed 1,107 articles published in the 
years 2006, 2011, and 2016. By this approach, we supplement 
the state of research by taking a meta-perspective on the 
HCI feld allowing an overall assessment of the status quo. 
Including the proceedings of 2006 allows to cover develop-
ments over a decade of HCI, and the proceedings of 2011 
reveal continuity and discontinuity of trends. Additionally, 
we investigate diferences between the scientifc subfelds 
based on the ACM Computing Classifcation System (CCS) 
[9]. 
By analyzing a comprehensive collection of diversity di-

mensions and multiple years of CHI proceedings, we get to 
the bottom of the question whether and to what extent the 
various diversity dimensions have been represented in HCI 
research over the years. Uncovering research gaps, we draw 

our conclusions and perspectives for the consideration of 
diversity dimensions in future HCI research by providing 
best practice and method recommendations on how to iden-
tify relevant dimensions as well as how to collect diversity 
information in user involving research attempts. 

2 RELATED WORK 

In the following sections, we summarize historical develop-
ments within HCI research in terms of considering diversity 
of users. Further, we describe existing approaches about how 
to consider diversity dimensions in HCI research. 

Evolution of Diversity Sensitivity in HCI 
Through the evolution of HCI research, many researchers 
have been abandoning the technology-centered view in favor 
of a more human-centered one [10]. Some researchers began 
to focus their research questions not solely on technology 
development but also on ways to improve user experience 
[10]. In the 1970s, users were seen as a component in a ratio-
nal machine and in the 1980s as a source of error [63]. This 
concept corresponds with the frst wave of HCI [18] [52]. 
In the 1990s a more holistic understanding was established. 
Users were regarded as partners in social interaction [63]. In 
line, research during the second wave of HCI aimed at under-
standing the users’ mind [51]. In the 2000s, marketing and 
design rationales gained infuence; on the one hand, bearing 
the risk of focusing on market segments instead of humans, 
on the other hand, supporting experience-oriented develop-
ments [63] [72]. In accordance, Bødker [18] highlights the 
importance of experience and context in the third wave of 
HCI. Moreover, Harrison, Tatar & Sengers [52] claim that the 
third wave in HCI has to acknowledge the situatedness of 
users as well as researchers; knowledge and sense-making is 
always placed within a context – including the social context 
related to diversity dimensions such as gender [51]. Conse-
quently, research communities met the demand for more 
context awareness, e.g. by establishing novel in situ proto-
typing and testing practices [65]. 

The shift of paradigm raised the attention to interindivid-
ual diferences and their analysis. Such awareness for the 
relevance of diversity dimensions in research is refected 
by the content in HCI conference publications. Having our 
analyzed material corpus situated in this context, we took 
a closer look at current indicators. Beside the reporting re-
search and presenting fndings, diversity can be subject of 
discussion or inspire starting points for the development of 
new approaches. Once again, promising developments can 
be observed: For instance, at the CSCW Conference 2017, a 
workshop on design methods for “underserved communities” 
took place [39]. At the IDC Conference 2017, barriers and 
enablers for equity and inclusivity regarding diverse children 
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and families were addressed and research approaches were 
developed [87]. 
For example, the scientifc community works on global, 

ethnic, racial, gender, institutional, able-bodiedness-related 
or cultural diversity of researchers and developers [104]. 
Thus, diversity aspects can be addressed targeting the scien-
tifc community. To name examples, the grassroots campaign 
#CHIversity [91] aimed at highlighting diversity-related and 
in particular feminist issues by fostering network building 
and critical discussions and drawing attention to diversity 
aspects. Wisniewski et al. [104] organized a panel to discuss 
aspects of diversity of the scientifc community. 
However, although diversity and user involvement are 

taken more seriously, the broader population seems not to 
be included in most research attempts as samples include 
narrow and unrepresentative parts of the population. Com-
monly, those people who are easily available to the research 
team are involved. Thus, participants in user studies are 
often students [8] [22]. A large proportion of published stud-
ies is realized in so-called WEIRD, i.e. Western, educated, 
industrialized, rich and democratic societies and as a conse-
quence, participants belong to WEIRD societies, showing a 
clear tendency in socioeconomic status, age, and education, 
what makes them unrepresentative of the world’s population 
[8] [53]. Further, more men are involved in user studies. Al-
though there has been a shift towards involving more female 
and fewer student participants [12], social groups are far 
away from being equally represented. 
An earlier analysis of CHI publications revealed that in 

2014 only 58% of the CHI manuscripts reported a measure 
of age and only about three quarters reported gender [22]. 
Socio-demographics are sometimes not even described in 
papers [22]. Thus, reporting and considering demographic 
aspects in scientifc publications does not seem to be the 
norm yet. Either demographics are not considered useful or 
necessary, as researchers prefer to “identify human univer-
sals” [8], or in other cases, methodological concepts do not 
enable demographic data acquisition [84]. 

In summary, the HCI feld has developed in the direction 
of meeting awareness for diversity and realizing a human-
centered view, but important work reveals that gaps still 
exist. Nevertheless, literature addresses yet a limited number 
of diversity dimensions, whereas clarity is needed on where 
the HCI feld stands in the current consideration of diversity 
dimensions from a quantitative and comprehensive point of 
view. 

Capturing Diversity Dimensions in HCI Research 

Considering the diversity of users holds importance for ex-
plaining technology usage and user experience. Demographic 
changes contribute to the awareness towards certain dimen-
sions. The fact that 95% of the total American population 

owns a cell phone or a smartphone [76] and 84% of Europe’s 
population uses the internet [40] challenges stereotypes 
about users, such as being young, male, white, middle or 
upper class, etc. As computer usage of people aged 65+ has 
grown, the characteristics of the user group of older adults 
are gaining more attention [73]. 
Respective studies revealed that age is a predictor of the 

willingness to use technology and moderates the way people 
act [28] [31] [74]. Also, gender-related efects in attitudes to-
wards technology (e.g. [28] [64] [74] and usage (e.g. [44] [58]) 
are subject of interest of several studies. However, especially 
the frst waves of feminism did focus on middle-class and 
white ciswomen (i.e. women who experience their gender 
corresponding to the sex assigned to them at birth) and also 
following waves of feminism situated in WEIRD countries 
often focus on WEIRD issues. Thus, gender roles difer both 
within societies and globally and results obtained cannot be 
generalized without further considerations. 
A recent literature analysis [84] of 140 diversity-related 

CHI papers published between 1982 to 2016 showed that re-
search tends to include only a limited number of dimensions. 
Most of the research focused on gender: more than fve times 
as many papers target gender compared to race and more 
than twice as many gender compared to class [84]. 

As for race and its relevance for technology developments, 
Hankerson et al. [50] give examples of racial design and draw 
attention to othering processes [88], i.e. assigning the role of 
a foreign “other” which is not part of a society or group. 

Further, diferences can be observed in class and economic 
and situational aspects, such as living in poorer rural areas 
[96] or areas with missing connectivity [35] [61]. In contrast 
to former times, also low-income households have access 
to modern technology [106], showing again the relation to 
historical developments in HCI. 
Not only gender, class, and race but also other diversity 

dimensions become relevant in the context of technology 
usage: For example, relationship and parental status favors 
that technologies are shared, especially in case of low so-
cioeconomic status [30] [69] [106]; data on parental status 
and geographic location are important to gather when ex-
amining communication habits [23]; income, parenthood, 
and education have an impact on technology usage [28] [30] 
[69] [106]. These dimensions were shown to be highly in-
teractive, as, for instance, parents’ education and income 
infuence children’s academic achievements, depending also 
on their race [32]. Nevertheless, education is frequently not 
considered in HCI research [22], making generalizations of 
fndings nearly impossible. In the end, there are even more 
dimensions of relevance in HCI: For instance, cognitive abil-
ities and their variability across age or literacy levels play a 
role when interacting with technology (e.g. [21] [24]). 
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In recent years some HCI researchers show increased 
awareness of methodological limitations in their work (e.g. 
[105]) when specifc diversity dimensions are not examined 
and highlight the accordant need for future research [83]. 
Diversity dimensions should be considered in all stages 

of a research process and thus, in all respective sections of 
an article when reporting research and development activi-
ties. This means that diversity dimensions should be explicit 
and in-depth refected in the outline of any research and 
development interest as well as in methodology, design, and 
implementation, evaluation results, conclusions, and limi-
tations. Yet, a quantitative investigation of the intensity of 
considerations in respective sections of HCI research papers 
is missing. 

3 METHODOLOGY 

To gain a comprehensive picture of how user diversity has 
been refected in HCI research, we conducted a quantita-
tive content analysis of the published proceedings of the 
ACM CHI Conference on Human Factors in Computing Sys-
tems. The analysis focused on CHI as one of the leading 
conferences, where published papers earn high visibility 
and recognition within the HCI community with high ci-
tation rates (e.g. [5] [45]). Thus, articles appearing in CHI 
proceedings have a remarkable impact on future research 
and development activities. 

The content analysis captures developments covering the 
years 2006 to – ten years later – 2016 by focusing on the 
proceedings of CHI’06 in Montréal, Canada [1], CHI’11 in 
Vancouver, Canada [2], and CHI’16 in San José, USA [3]. All 
papers and extended abstracts were included in the analysis 
resulting in a material corpus of 1107 papers. Despite having 
spared to analyze all papers published between the years 
2006 and 2016, our approach enables us to i) illustrate the 
current research practice in the handling of user characteris-
tics (2016), ii) explore historical developments (2006 vs. 2016), 
as well as iii) assess continuity over the decade (2006 vs. 2011 
vs. 2016). 

Following Potter & Levine-Donnerstein [79], we chose a 
theory-driven approach for category development to ensure 
the validity of the applied coding scheme. First, we created a 
collection of diversity dimensions based on existing frame-
works and validated the collection with HCI experts. Addi-
tionally, we coded the assigned ACM CCS [9] classifcation to 
be able to draw conclusions on diferences between subfelds 
of research. Data were aggregated with papers, publication 
year, and CCS classifcation serving as units of analysis. The 
procedure is described in detail in the following sections. 

Coding Scheme 

As “[d]iversity refers to any mixture of items characterized 
by diferences and similarities” [97], we had to decide which 

“items”, or in our words diversity dimensions, to include in the 
analysis. To enable a theory-based coding scheme (the fnal 
scheme is presented in Table 1), an interdisciplinary review 
of existing diversity frameworks was done. The collection 
should serve as a heuristic view and observation scheme for 
social diferences in multidimensional and multi-perspective 
ways without essentializing identities (cf. [17]). We validated 
the collection with interdisciplinary experts. 

Dimensions in Previous Literature. In an interdisciplinary lit-
erature search, existing theoretical approaches and frame-
works for the conceptualization of diversity and relevant di-
mensions were reviewed. In doing so, we collected diversity 
dimensions and created an initial set of keywords describing 
these dimensions. In particular, we based this collection on 
four theoretical approaches and frameworks from diferent 
disciplines. 

First, the widely used framework by Gardenswartz & Rowe 
[43] on “the four layers of diversity” [43] provided an initial 
collection of potentially relevant dimensions. The frame-
work is based on Loden’s & Rosener’s [66] work and was 
developed as systematic attempt to explore diversity in work-
groups and its relation to performances. However, diversity 
management frameworks developed under the business par-
adigm show clear limitations (see e.g. [55] [101] [109] for the 
history of diversity studies). They tend i) to naturalize identi-
ties into objective entities, at the same time neglecting their 
social nature and societal context [15] [109], ii) not to take 
power (theories) into account while underestimating the his-
torically grown social structure of inequality [38] [80] [109], 
iii) distract from underlying power relations with positive 
rhetoric [7] [15] [19] [37] [109], as well as iv) mostly apply 
the (more powerful) management perspective and might not 
be applicable to other than US countries [108] [109]. 
Despite its shortcomings, most dimensions in the frame-

work indeed cover relevant dimensions that meet the re-
quirements of critical diversity studies, emphasizing axes of 
social diferentiation. In line with critical diversity studies 
(e.g. [15] [41] [55] [107] [109]), we included the dimensions 
which are related to social inequality, loaded with social 
meanings [41] and related to social realities, practices and 
structure [107] [109], especially in terms of HCI and technol-
ogy. We discuss the dimensions separately and explain the 
modifcations subsequently. 

The frst layer of the model represents the unique personal-
ity of a person. Personality, as probably the most multifaceted 
construct, has been undergone various attempts of conceptu-
alizations and operationalization founded in many sociologi-
cal, psychological, developmental theories and philosophical 
conceptions. As completeness of concepts cannot be ensured 
in our quantitative analysis, we abstained from including 
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personality to the coding scheme. In contrast, we acknowl-
edge that personality and identity formation are related to 
diversity dimensions [103]. 
The second and third layers of the model are based on 

Loden’s & Rosener’s work on [66] primary and secondary 
dimensions of diversity, whereas primary dimensions include 
Age, Ethnicity, Gender, Physical Abilities, Race and Sexual 
Orientation. Ethnicity and Race are two separate dimensions 
even though sometimes used as synonyms [43] [66]. Both 
do not refer to biological attributes but to social constructs. 
Race is based on presumptive physical characteristics such 
as skin color or facial features, general social similarities 
and formation of groupings including self-identifcations of 
individuals [13] Ethnicity captures the afliation to a social 
group characterized by nationality, culture, language, norms, 
etc., which becomes visible and socially meaningful through 
social interactions with other groups [102] [14]. Thus, we 
kept Ethnicity and Race as two separate dimensions. Also, 
we renamed the category Gender to Gender & Sex to include 
more theoretical concepts of the dimension. 
The secondary dimensions of diversity include Appear-

ance, Education, Geographic Location, Income, Marital Status, 
Parental Status, Religion, Work Experience, as well as Personal 
and Recreational Habits [43] [66]. Even though they are im-
portant for identities and infuence experiences, Personal and 
Recreational Habits as well as Work Experience do not form 
social groups based on categorizations. Hence, we decided 
to remove these three dimensions and to keep the remaining 
seven. 
Appearance describes to what extent a body is perceived 

as “normal” and/or beautiful according to social norms. In 
contrast to Physical Abilities, this dimension is more mod-
ifable and includes, for example, clothing style, garments 
and body size and weight. Geographic Locations targets rural 
areas, cities as well as a global perspective, e.g. the country a 
person lives in. Based on the extension [99] of Gardenswartz’ 
& Rowe’s [43] framework, we integrated Language & Accent 
as one separate dimension. Furthermore, we merged the di-
mension Income with Social Class as it ofers a broader view. 

The fourth layer postulated by Gardenswartz & Rowe [43] 
captures the organizational level referring to individual as-
pects in work contexts. For instance, career level within a 
company or work location are discussed. Again, these dimen-
sions were excluded as they are work specifc and relevant 
for a business perspective. 
Furthermore, social science literature was reviewed to 

identify additional dimensions or verify or modify included 
dimensions. The categories Class, Gender, and Race were 
already refected in our set of diversity dimensions. Addi-
tionally, Body must be considered. Body-related hierarchical 

systems including ageism, lookism, ableism [103] are re-
fected in our coding scheme within the dimensions Appear-
ance, Age, and Physical Abilities. Further, we added Mental 
Abilities to the scheme to fully capture ableism. 
As a next step, so-called hierarchical lines of diference 

[68] confrmed the dimensions Gender, Sexual Orientation, 
Race, Ethnicity, Class, Culture, (Able-)Bodiedness and Age. Ge-
ographical Location was merged with social development 
status, nation or state as well as geographical location (“the 
West and the Rest”). Sedentariness (“settled” – “nomadic” and 
“native” – immigrated”) was added to Ethnicity & Culture. To 
grasp migration, we integrated a new dimension. We see Mi-
gration Biographies as a distinct dimension, although, as with 
almost all dimensions, there are connections with other di-
mensions. Migration Biographies show their relevance when 
it comes to refugees or expats as study participants, for ex-
ample. On the one hand, Migration Biographies often have 
an identity-building efect and on the other hand, they are a 
matter of discrimination. Therefore, Ethnicity & Culture or 
Language & Accent would not adequately cover this dimen-
sion. 

Finally, we integrated the concept of WEIRD, i.e. Western, 
educated, industrialized, rich, and democratic, participants 
[53] [54] [92]. Foremost, this characterization describes the 
Geographic Location which was already covered by the cod-
ing scheme, but on an individual level, also the dimensions 
Education and Class are a matter of subject. 

Expert Workshop and Final Collection. To assess the valid-
ity of the collection of dimensions, the coding scheme was 
discussed with ten HCI experts in a 90 minutes workshop. 
Experts had diferent levels of research experience, ranging 
from junior to senior level. Further, the group represented the 
interdisciplinarity of the feld including diferent academic 
backgrounds, for example, psychology, social science, and 
computer science. Seven persons identifed themselves as 
males, three persons stated they are female. All participants 
were born in Austria or Germany and one person of color 
participated in the workshop, refecting limited cultural, eth-
nic and racial diversity, and all experts were able-bodied. All 
experts were familiar with researching on specifc dimen-
sions such as aging or on context infuences and/or make 
use of critical thinking and making. Participants were used 
used to the refection of their situatedness. All experts had 
experience in participatory research and user involvement, 
reporting studies and writing papers. 
After an introduction about the study purpose, the set 

of dimensions was presented on paper charts in a world 
café setting [20]. In groups of two to four, experts discussed 
the relevance of all dimensions and added more relevant 
keywords based on their experience. These keywords were 
meant to describe each dimension and served as a search 
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Table 1: Elaborated set of diversity dimensions and example keywords used for coding 

Dimension Example Keywords 

Primary 
Age 
Ethnicity & Culture 
Gender & Sex 
Mental Abilities 
Physical Abilities 
Race 
Sexual Orientation 

Secondary 
Appearance & Body 
Class 
Education 
Geographic Location 
Language & Accent 
Migration Biographies 
Parental Status 
Relationship Status 
Religion 

year, old, young, childhood, elder, teen 
Tradition, heritage, values, moral, collective[ist], individual[istic], sedentariness 
Queer, cis, male, female, feminine, masculine, man, men, woman, women 
Cognitive, IQ, MCI, disabilit[y], impairment, dementia 
vision, BVIP, hear[ing], motor, disabilit[y], impairment, muscle 
Skin color, [people] of color, white, black, African, Caucasian, Hispanic, Native 
hetero[sexual], homo[sexual], LGBT[IQ+], gay, lesbian, straight 

beaut[y], size, height, weight, BMI, fat [studies], cloth[ing], garments 
Income, earnings, ownership, labor, socioeconom[ic], employee, occupation 
School, literacy, study, university, kindergarten, college, apprenticeship 
Country, region, area, rural, urban, municipal, district, West, South, Asia, Americ[a] 
Native, tongue, dialect, jargon, speech, slang, articulat[ion] 
Migration, [country of] birth, birth[place] 
Parent, mother, father, birth, foster[parents]; indirect: child, step[child] 
Single, married, widow, partnership, civil union, engaged, girl-/boyfriend 
Belief, atheist, agnostic, Christ, Islam, Sufsm, Buddhism, Judaism, Orthodox 

strategy for the following coding procedure. The fnal coding 
scheme with assigned keywords which were used in addition 
to the dimension labels for the coding procedure is shown 
in Table 1. 

Coding Procedure 

Coding of dimensions was performed via an auto-coding 
function using the software ATLAS.ti version 8 ([4] which 
allows to search for a priori defned keywords and manually 
confrm or reject setting codes and thus, ensuring the validity 
of assigned codes. Setting the search strategy to “text” guar-
anteed that words containing the search term (e.g. “children” 
when searching for “child”) were marked as occurrences. 
The coding procedure was performed by one coder to en-
sure consistency within the analysis. As we coded manifest 
content, i.e. directly observable data, with a predefned and 
explicit coding scheme, the coding procedure did not require 
subjective interpretation applying the coder’s interpretative 
scheme as it would be the case with coding latent content. 
For these procedures, coder fatigue is the greatest risk for in-
sufcient reliability, which cannot be tested with intercoder 
reliability tests [79]. Thus, we did not need to involve a sec-
ond coder to report reliability measures. We mitigated that 
risk of coder fatigue by explicitly instructing the coder about 
the relevance of high concentration in the coding training 
and by giving sufcient time to complete the task. 

Coding training further included detailed explanations of 
the scope of the study, dimensions of diversity and coding 
procedure. Before the actual coding of the papers started, the 
coder conducted a test coding session, where all assigned 
and rejected codes were discussed. In case of doubt, codes 
were marked and double-checked with the co-authors of 
this article. Coding included the recording of the diversity 
dimensions, the publication year and the ACM Computing 
Classifcation System (CCS) (1998 version) [9]. 

Diversity codes were only assigned when the authors of a 
given publication described their own work. If keywords oc-
curred only in the description of the state of the art, they were 
not coded. Thus, only occurrences in the abstract, outline of 
the research interest and need, methods, results, conclusion 
and limitations section were included. We set an artifcial 
maximum at 30 codes per diversity dimension per paper. In 
sum, 30 codes per dimensions were reached only 81 times 
(0.78% of assigned codes). This empirical fact underlines the 
research decision that 30 occurrences of a diversity dimen-
sion refect a highly intensive examination of a dimension. 
During the coding procedure, sentences or tables served 

as coding units, i.e. a code could only be assigned once no 
matter how often it appeared in a sentence or table. For the 
analysis, papers served as units of interest. In other words, 
data refect how many sentences of a paper refer to each 
diversity dimension. 
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Figure 1: Number of diversity dimensions per year. 

4 FINDINGS 

In sum, diversity dimensions were considered 10,403 times 
in 897 papers (81.03% of 1,107 papers in total). At least one 
dimension occurred in 82.6% of the analyzed papers in 2016 
compared to 80.9% in 2011 and 75.8% in 2006. Figure 1 shows 
the number of dimensions and their distributions per year 
in box plot diagrams. 

A Kruskal-Wallis Test was applied as normal distribution 
was not given. The analysis revealed signifcant diferences 
between the number of diversity dimensions (χ 2(2) = 18.164, 
p <.001). The average of 2.07 (SD = 1.76) dimensions con-
sidered in 2006 increased signifcantly to 2.51 in 2011 (SD = 
1.93, U = -75.868, p = .033) and to 2.78 in 2016 (SD = 2.00, U 
= -119.818, p < .001). In contrast, 2011 and 2016 did not difer 
signifcantly. 
To further investigate diferences between the three con-

sidered years, a Kruskal-Wallis Test was applied for each 
of the addressed diversity dimensions. Results are listed in 
Table 2. In particular, means and standard deviations indicate 
how often each dimension has been considered, calculated by 
summing up the occurrences of the respective keywords per 
dimension per article and averaging per year. Percentages 
show the proportion of articles considering the respective 
diversity dimension in the years. In this vein, the table de-
scribes that in 2006 Age occurred on average 1.53 times per 
article (SD = 3.96) and that these occurrences can be found 
in 52.94% of the articles of 2006. 
We found signifcant diferences between the considered 

years for the primary diversity dimensions Age (χ 2(2) = 
27.246, p < .001), Ethnicity & Culture (χ 2(2) = 17.245, p < 
.001), Gender & Sex (χ 2(2) = 10.855, p < .001), and Race (χ 2(2) 
= 14.167, p = .001). Post hoc tests showed that for Age, there 
was a diference between the years 2006-2016 and 2011-2016 
(U = -127.672, U = -77.315, both p < .001), for Ethnicity & 
Culture also the years 2006-2016 and 2011-2016 (U = -43.154, 
p = .001, U = -24.918, p =.009), for Gender & Sex diferences 

Table 2: Mean occurrences (standard deviations) and 
percentages of papers (N=1107) per dimension in the 
years 2006, 2011 (n= 409), and 2016 (n=545) 

Dimension 2006 2011 2016 

Primary 
Age** 1.53 (3.96) 2.29 (5.31) 2.80 (5.74) 

52.94% 59.66% 69.54% 
Ethnicity & C.*** .01 (.08) .13 (.92) .33 (2.10) 

0.65% 3.91% 8.44% 
Gender & Sex*** 1.13 (3.03) 1.56 (3.68) 1.73 (3.13) 

53.59% 62.59% 67.52% 
Mental Abilities .08 (.51) .08 (.65) .17 (1.51) 

2.61% 2.69% 3.85% 
Physical Abilities .18 (.76) .57 (3.24) .47 (2.15) 

8.5% 9.05% 13.21% 
Race** .01 (.16) .05 (.33) .24 (1.62) 

0.65% 3.18% 6.97% 
Sexual Orientation .00 (.00) .00 (.00) .07 (1.23) 

0.00% 0.00% 0.92% 

Secondary 
Appearance & Body .03 (.32) .14 (1.59) .15 (1.33) 

0.65% 2.20% 3.49% 
Class .38 (1.40) .52 (2.08) .51 (2.44) 

15.69% 18.58% 18.35% 
Education 1.46 (4.18) 1.79 (4.95) 1.33 (3.55) 

40.52% 44.01% 40.73% 
Geographic Loc.* .24 (1.10) .72 (3.02) .76 (3.10) 

9.15% 17.60% 19.45% 
Language & Accent .07 (.32) .24 (1.70) .10 (.52) 

4.58% 8.31% 4.77% 
Migration Bio. .00 (.00) .00 (.07) .12 (1.82) 

0.00% 0.49% 0.92% 
Parental Status .41 (2.59) .90 (4.32) .81 (4.13) 

7.19% 10.27% 9.91% 
Relationship Status .41 (1.54) .38 (1.76) .45 (2.62) 

10.46% 8.56% 9.17% 
Religion .00 (.00) .00 (.05) .03 (.60) 

0.00% 0.24% 0.55% 

*** ** * p < .001, p < .01, p < .05, C . = Culture 

between 2006-2016 and 2011-2016 (U = -120.812, p < .001; U = 
-53.133, p =.023), for Race between 2006-2016 and 2011-2016 
(U = -35.057, p = .003, U = -21.297, p = .016). In terms of the 
secondary diversity dimensions there was only a signifcant 
diference for the dimension Geographical Location (χ 2(2) = 
8.836, p = .012). Post hoc tests revealed that the diference 
was between the years 2006-2016 (U = -57.125, p = .009). 
In almost all cases there was an increase in measuring the 
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respective diversity dimension. Even though not signifcant, 
only the mean occurrences of Education slightly decreased.
In a second step, we explored diferences between sub-

felds of research. Thus, we checked how these articles were 
distributed among the ACM CSS to get insights about how 
the scientifc communities investigate diversity within their 
research. In sum, 32 papers which were either not assigned 
to any CCS concept or use the 2012 scheme were excluded 
from this analysis. 

Most articles considering at least one diversity dimension 
were classifed under H Information Systems (n = 1009 articles
in total, with keyword occurrences in 816 articles). Most of 
the papers considered Age, Gender, or Education. The second
most frequently mentioned dimensions were in K Computing
Milieux (n = 120, 103 articles) followed by J Computer Appli-
cations (n = 39, 33 articles), D Software ( n = 28, 24 articles)
and I Computing Methodologies (n = 36, 23 articles). Less than
fve articles assigned to the remaining categories considered 
the diversity dimensions (B Hardware: n = 4, 3 articles; C
Computer Systems Organisation: n = 2, 2 articles; E Data: n =
1, 1 article; 0 articles in A General Literature, n = 1, as well as
G Mathematics of Computing, n = 1).
The detailed examination of the diferences between the 

classifcations was calculated only for 2016, since some occur-
rences change over the years and we are primarily interested 
in the most recent situation. Mann-Whitney U Test revealed 
signifcant diferences between certain CCS subfelds (n =
513) (see Table 3). Again, mean occurrences per paper served
as an indicator for the intensity of considerations. Results
show that H Information Systems (n = 468) shows lower mean
values for Age (U = 13,423.0, p = .020), Ethnicity & Culture (U
= 14,799.5, p = .021), Mental Abilities (U = 15,271.0, p = .030),
Race (U = 14,233.0, p < .001), and Religion (U = 15,712.0, p
= .005). Within the CCS concept D Software (n = 13), Sexual
Orientation is considered more intensively (U = 3,642.0, p
= .010) and within K Computing Milieux (n = 72), Mental
Abilities shows higher mean occurrences (U = 18,407.0, p <
.001). Given that only one paper formed the corpus in the
categories E Data as well as G Mathematics of Computing, no
Mann-Whitney U Test was computed for these classifcation
categories.

5 DISCUSSION 

In the last couple of years, there has been a call for actively 
considering user diversity in HCI research. Yet, it remained 
unclear if this call for more diversity-sensitive research is 
indeed refected in accepted publications. In this work, we 
presented a interdisciplinary collection of diversity dimen-
sions as an descriptive and evocative observation scheme 
and respective results from a content analysis of CHI publi-
cations from 2006, 2011, and 2016, revealing the following 
main fndings. 

Table 3: Signifcant mean occurrences (standard devia-
tions) of dimensions per CCS category 

CCS: Dimension Within Other 
Classification Classifications 

H: Age* 2.61 (5.41) 4.42 (7.67) 
H: Ethnicity & Culture* 0.28 (1.77) 0.71 (3.69) 
H: Mental Abilities* 0.17 (1.58) 0.22 (1.12) 
H: Race*** 0.19 (1.49) 0.62 (2.38) 
H: Religion** 0.00 (0.05) 0.22 (1.69) 
D: Sexual Orientation* 0.23 (0.83) 0.07 (1.24) 
K: Mental Abilities*** 0.53 (2.15) 0.12 (1.40) 
*** ** * p < .001, p < .01, p < .05

First, an increase in the number of published papers that 
ofer information on user diversity could be shown. The 
number of dimensions and the intensity of attention towards 
certain dimensions, refected by the average number of oc-
currences, has signifcantly increased. We conclude that re-
searchers, as well as reviewers, seem to be indeed sensitized 
about the potential impact of interindividual diferences on 
the interaction with technological artifacts. More concretely 
and referring to the third wave of HCI [18] [52], the concept 
of situatedness of users, which refers to the idea that people 
make sense of interaction and technology based on their 
physical and social situations and thus, implies the consider-
ation of diversity dimensions, is indeed increasingly refected 
in publications. 

Second, research has addressed only a small number of di-
mensions per article yet. Although the number of dimensions 
considered per paper has increased since 2006, this trend has 
fattened out between 2011 and 2016 and is still below three 
dimensions addressed per paper. In line, Schlesinger et al. 
[84] showed, that researchers consider gender, ethnicity, race,
class, and sexuality only one at a time. Thus, even though
considering multiple dimensions, the relationship among
them might not be part of the research activities.

Third, we investigated which dimensions are of interest for 
researchers. Using the collection of diversity dimensions as 
an observation and coding scheme, we are able to draw a com-
prehensive picture of the consideration of diversity within 
CHI communities. By analyzing the respective frequencies 
of keyword occurrence per dimension, we found that di-
mensions seem to have diferent relevance for researchers; 
respective research gaps despite an encouraging trend were 
revealed. 

Age, Gender & Sex as well as Education have been the most
frequently examined dimensions over the years. We iden-
tifed an increasing intensity of considerations of primary 
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diversity dimensions, in particular Age, Gender & Sex, Eth-
nicity & Culture, and Race. In contrast, reporting information 
about Education has been more common and the practice 
has been quite stable. This might refect the long history of 
students as research participants [8] [22]. Discussing such 
research practices might have led to a broader consensus on 
reporting Education levels of users. 
In addition, Age and Gender & Sex seem to be built on a 

certain research tradition, but Ethnicity & Culture and Race 
showed low numbers in all three years. A closer look reveals 
that the trend for all four dimensions is determined by the 
increase between 2011 and 2016 as no signifcant diferences 
were found for 2006-2011. Thus, this development is more 
recent and will possibly gain even more momentum. 
Physical Abilities have been addressed more often than 

Mental Abilities. In contrast to the multitude of subfelds 
dealing with e.g. Accessibility, Health, or Learning and Edu-
cation, both primary dimensions seem to have not received 
much overall attention in HCI studies yet. Beside their long 
history of stigmatization, people with mental disabilities are 
hard to reach and to convince for participation in a user 
study [59]. However, research on abilities is increasing, al-
beit non-signifcantly, and not only deals with disabilities 
but also includes this dimension in a broader, more general 
sense. 

In case of the secondary diversity dimensions, solely the di-
mension of Geographic Location increased signifcantly over 
the considered years, while others remain nearly unexplored. 
The interest in information related to the Geographic Loca-
tion has increased slowly, as only after a decade, i.e. between 
2006 and 2016, a diference has become apparent. Keeping 
in mind the ongoing discussions about the WEIRD nature of 
HCI [92] and facing expanding digitalization over the globe, 
we expect the interest in this dimension will keep rising. It 
remains to be hoped that this will foster an increase in the 
attention for other, less considered, secondary dimensions 
such as Class, Language & Accent and Migration Biography. 

Parental Status occurred in a rather low number of articles 
but a higher overall number of occurrences, implying that if 
the dimension is a matter of interest, it is considered in-depth. 
Mentioned in almost the same number of papers, Relationship 
Status is investigated in less intensity and thus, receives less 
attention. Migration Biographies and Religion show very low 
numbers in terms of papers as well as mentions. In addition, 
Appearance & Body do not receive in-depth investigations 
from a meta-perspective. These dimensions seem to be only 
side issues in HCI. 

Thus, although the number of diversity dimensions occur-
rences increased, yet only a specifc set of diversity dimen-
sions is considered. We assume that these increases can be 
explained by a broader awareness of the concerns attributed 

to socio-political movements such as feminism and anti-
racism (global and local), as well as demographic changes 
related to the average age of WEIRD societies. 
Nevertheless, we have not yet reached the point of a full 

human-centered view on technology as only a limited set 
of dimensions is concerned in research – the roots of the 
discipline with its technology-centered perspectives are still 
observable. Even though the mentioned discussions seem to 
have had an impact on research, there is no broad consid-
eration of all diversity dimensions from a meta-perspective. 
This assumption is underlined by the fnding that within 
the analyzed body of CHI publications some dimensions 
have not even dealt with once. Of course, there is no way of 
considering all dimensions in one study or project, but as a 
research feld as a whole, all dimensions and qualities should 
be addressed, regardless of their frequency [104], both at 
the theoretical and methodological levels. This consensus 
does not yet seem to have been achieved for the scientifc 
discipline of HCI. 

Fourth, our analyses showed that specifc dimensions be-
yond those generally underrepresented in the HCI research 
received little attention especially in H Information Systems, 
which includes most papers. For example, even though the 
consideration of Age or Ethnicity & Culture has increased 
in terms of numbers of papers as well as occurrences, pa-
pers classifed as H Information Systems do not keep up with 
this trend considering specifc dimensions signifcantly less 
intensive compared to the other subfelds. General trends 
for more awareness are not caused by specifc subfelds but 
overall developments. However, there is no clear relation-
ship between the nature of the subfelds and the diversity 
dimensions that fnd less attention. For example, Race or 
Mental Abilities, in fact, are as important to H Information 
Systems as for other subfelds. Hence, we recommend that 
researchers take a close look at the particularities of their 
subfelds and learn from other subfelds. 

6 RESEARCH IMPLICATIONS: WHAT AND HOW 
TO CONSIDER 

In our attempt to assess how user diversity is addressed 
in research papers, our fndings reveal both, an encourag-
ing trend and at the same time a considerable backlog. We 
assume that in empirical studies and user involvement activ-
ities, the complexity of diversity and certain methodological 
challenges stand in the way of working diversity-sensitive. 
Yet, only few practical guidelines (e.g. [84]) exist on how to 
proceed with diversity aspects in user-based technology de-
velopment and studies. We point to the need for progressive 
critical diversity research that goes beyond mere analysis 
toward creative methodological and theoretical implications 
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for diversity-sensitive research [7] [15] by refecting on im-
portant questions including how to identify which dimen-
sions are relevant and how to empirically capture these di-
mensions by drawing on interdisciplinary insights, foremost 
from sociological and psychological research, critical social 
theories, and best practice HCI research. 

Identifying Relevant Diversity Dimensions 
How to identify and select relevant diversity dimensions 
for a project is one of the biggest challenges when dealing 
with the complexity of diversity. Given that there is no uni-
versal answer to these questions, the elaboration process is 
highly depending on the scientifc and technological context 
and is further modulated by individual research interests 
and circumstances. Diversity is characterized by multidimen-
sionality, fexibility with regard to theoretical, empirical and 
practical applications, and multi-scalarity, i.e. exploring dif-
ferences on a micro-, meso-, and macro-levels [17]. In line, 
exploring solely one dimension bears the risk of oversimpli-
fcations and of missing empirical facts [49]. Similarly, this 
might promote tendencies towards universalizing users and 
negating hierarchies and diferences within a group (cf. [107] 
[109]). In line, simple additive analysis of diversity dimen-
sions is not sufcient, because individuals experience social 
identities, e.g. being female and a person of color, not sepa-
rately in everyday live [29]. Further, HCI research, which is 
committed to the tradition of critical diversity studies, has 
to explore diferences between and within groups [17] and 
diferences as well as similarities [97]. 
Although we are aware that it is practically not possible 

to consider all diversity dimensions explicitly when realizing 
HCI research and development, we stress that procedures for 
diversity-sensitive analyses are needed. In keeping distance 
from falling into stereotypes, it should be explained who is 
part of the user group(s) and which dimensions cannot be 
covered. Such understanding in the frst place might lead to 
greater diversity of involved users, especially regarding the 
more neglected groups, and as a consequence, better quality 
of data. 

Dimensions of relevance should be considered in all stages 
of a research and human-centered design process. Researchers 
and developers must explicitly ask themselves: which char-
acteristics come to our mind when we imagine who we de-
sign for – and which characteristics are not refected by our 
understanding of “the user(s)”. Identifying ideas and needs 
for technological innovations might even start with users 
typically not in the focus of technology development. The 
collection of diversity dimensions presented in this paper 
can serve as a starting point for refections. 
Understanding and specifying the context of technology 

use is deeply interwoven with understanding people’s every-
day practices and identities. Contextual data should support 

the decision process at every stage of a human-centered de-
velopment process. The strength of HCI researchers – who 
are familiar with iterative procedures and used to deal with 
unexpectedness – can also be applied to the consideration 
of diversity. 
When specifying user requirements, we must ask for the 

relationship between diversity dimensions and technology 
usage. Even though asking for specifc needs, we must keep 
the heterogeneity of social groups in mind, be careful when 
setting standards to avoid othering processes and to not 
reproduce hierarchical perceptions of what is the norm by 
e.g. comparing to “normal” users. Also, in the co-design and 
evaluation phase, we have to thoroughly review who takes 
part in user involvement activities. Thus, the question of 
how to collect diversity information in a diversity-sensitive 
way arises. 

Collecting Diversity Information 

HCI researchers are used to thinking in experiences when it 
comes to technology. Similarly, diversity can be thought of 
as lived experience [16] [78]. Therefore, we should consider 
the perspective of the group being studied [27]. Qualitative 
approaches can contribute to such non-a-priori defnitions of 
dimensions including their quality and relevance. By aiming 
at understanding users, multidimensional contributions of 
diversity dimensions can be met. However, such a recommen-
dation does not neglect quantitative or mixed-method ap-
proaches [94]. Multi-method designs are necessary to deeply 
account for the complexity. Dimensions can be operational-
ized by a mix of bottom-up, e.g. qualitative data by the user, 
and top-down decisions, e.g. theory-based defnitions by 
researchers [78]. 

Analyzing data in a diversity-sensitive way means to iden-
tify diferences without overemphasizing, naturalizing and 
homogenizing [25] [107]. We should seek for similarities to 
other groups as well as diferences within a group [27] [97], 
especially if we aim to give voice to marginalized groups [25]. 
For quantitative research, this means not solely assuming 
main efects, but to search for interactions [25]. Explorative 
data analysis and multilevel models can account for such 
strategies [25] [71]. 
In the following sections, we recommend strategies for 

diversity-sensitive data collection. The list does not claim to 
be exhaustive but is intended to stimulate research. 

Draw Atention to Self-Definition and Practices of Users. In 
user interviews, we recommend drawing attention to users’ 
self-defnition and practices instead of providing them pre-
determined answering options. To give an example, in an 
adapted version of the Multigroup Ethnic Identity Measure 
applied in [77] participants answered questions about their 
cultural afliation. Items included, “I participate in cultural 

CHI 2019 Paper CHI 2019, May 4–9, 2019, Glasgow, Scotland, UK

Paper 490 Page 10



practices of my own group, such as special food, music, or 
customs” and thus refer to the practice of Ethnicity & Culture. 
In case multiple choice questions are the preferred for-

mat, minor adaptations can be made to enhance data quality. 
For instance, in a study on social media challenges for indi-
viduals during gender identity transitions [47], participants 
could choose multiple binary as well as non-binary gender 
identities to describe themselves. In another study, Hogan 
et al. [56] did not only ask participants if they are “gay”, 
“bisexual” or “queer” but also gave the option to state that 
they had sex with other men. By this, people who do not 
see sexual practices as an explicit part of their identity (“be-
ing something”) are addressed. In addition, when applying 
closed-ended questions, we advise providing answering op-
tions such as “unsure” and free text entry options to favor 
the collection of self-defnitions. 

Look at Diversity in Context. Conducting research that is 
diversity-sensitive implies researching context-aware [17]. 
For example, the dimension of Race can be operationalized 
by means of the Multidimensional Model of Racial Identity 
[85] which suggests salience and centrality in addition to re-
gard and ideology as dimensions of African American racial 
identity. Thus, the social environment might be included to 
cover such aspects [49]. Similarly, so-called other-referent 
age scales (e.g. asking participants to assess if they are older 
or younger compared to other persons of their age) show 
better validity in cross-cultural studies [11]. 
Social context and geographical environment might also 

be relevant in a closer matter. Investigating device and ac-
count sharing, Matthews et al. [70] focused on households, 
parent-child relationships, and children’s age. Household in-
comes also serve as a better indicator than individual income 
[89] for Class. Interdisciplinary research shows that Class 
could be also explored covering data on how individuals see 
themselves in comparison to others in terms of having more 
or less money, education, and respected jobs [6]. 
Thus, context might refer to the physical environment, 

generalized other persons of a society, or family, friends, and 
peers, but also to non-local, even transnational dynamics, 
connections and interrelations [16]. 

Detail dimensions along their multifaceted qualities. We rec-
ommend exploring relevant dimensions in detail, respec-
tively including multiple layers and describing exactly what 
is intended to capture. This may seem trivial but is espe-
cially of relevance when dealing with supposedly obvious 
dimensions. For example, applying the typical dichotomy 
male-female to characterize study participants leads to ne-
glect the larger spectrum of the dimension, but favors the 
generation of biased empirical insights by passing on stereo-
types about (cis)gender and underestimating other factors 
and relations [34]. Age is usually defned as the number of 

years a person is living but should be described as a quadru-
plicate process (i.e. chronological, biological, psychological, 
social Age) [57]. Similarly, Johnson and colleagues [60] frst 
investigated what localness, an aspect of Geographic Loca-
tion, means in geotagged social media, and proposed four 
detailed localness approaches. 
Moreover, we agree with Hancock [49] who advise ap-

plying fuzzy set logic, i.e. understanding membership as 
continuous degrees of afliation. In line, focusing on spe-
cifc qualities of dimensions can lead to a reproduction of 
worldviews that place male, white, heterosexual etc. persons 
at the center. For example, if women are studied solely, this 
might convey the impression the diversity dimension Gender 
does not matter to men. In this way, humans with certain 
characteristics might be regarded as the norm or “normal”. 
As for HCI, such practices should be omitted to beware from 
designing gender biased technology in future generations 
[12]. Similarly, when privileged individuals research, apply-
ing categories can bear the risk of labeling users as “the 
other” [93] and thus, reproducing paternalistic views and 
hierarchical lines of diference instead of amplifying voices. 
Altogether, it is not only important which dimensions 

receive attention but also how these categories are applied. 
Especially when working in areas or with users that are 
inherently foreign to the researchers requires deep refection 
eforts on the personal backgrounds and biases [33]. 

Be creative and seek for indirect ways of data collection. In 
some methodological designs, the acquisition of certain data 
is not foreseen or easily feasible. In such cases, researchers 
are encouraged to be creative and seek for indirect means 
for the identifcation and capture of dimensions. For exam-
ple, Geographic Location can be identifed by screening IP 
addresses in online surveys [95]. Sometimes, participants 
are willing but not able to report desired information. For 
instance, investigating experiences of memory loss, Ramos et 
al. [81] applied a sophisticated research design for investigat-
ing this aspect of Mental Abilities: diaries served as indirect 
observation methods, discussion rounds were organized to 
give participants voice and gather perceptions, and a lot of 
efort was spent on supporting participants in feeling com-
fortable, at ease and safe. 

Explore relationships to concrete technology. The results of 
the content analysis clearly show that some diversity dimen-
sions are hardly considered at all. One reason might be that 
sometimes, as noted by Haimson et al. [46], the sensitivity of 
a research topic causes hesitation among researchers to ask 
for personal information. Consequently, no data is collected 
despite the relevance of a diversity dimension for answering 
the research question and essential questions remain unan-
swered. Working with human participants, scientifc practi-
tioners need to be aware of and respect people’s willingness 
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to disclose personal information. We emphasize that only 
information that is needed for answering research questions 
should be gathered. Nevertheless, we have to pay attention 
to underexplored dimensions to enable empirically grounded 
decisions on what might be meaningful and important. 
The relevance of diversity dimensions needs to be elab-

orated along their relationship to concrete technology use. 
For instance, considering Physical Abilities, for some studies, 
visual abilities might be less important compared to the fact 
if participants use a screen reader [75] or use Braille [86]. In 
general, instruments could be used to screen a study sam-
ple for Mental and/or Physical Abilities, e.g. by performing 
a hearing screening when evaluating speech interfaces, or 
a vision test to minimize interferences of vision acuity in 
relation with graphical interfaces. 

7 CONCLUSION 

We propose a collection of diversity dimensions for a more 
comprehensive perspective on the representation of user 
diversity. Our results show, that despite an encouraging trend 
regarding more in-depth considerations of users, researchers 
still examine a limited number and set of dimensions. Thus, 
we still have to work on the development from a technology-
centered towards a more human-centered view on HCI. 

Taking diversity-sensitive research practices into account 
enables comprehensive insights and enhanced validity of 
empirical results. Such approaches serve as a corrective for 
overemphasizing generalizability [49]. Diversity-sensitivity 
puts the user including facets of identity, context of use and 
everyday experiences in the center of HCI and thus enables 
human-centered and context-aware technology design. To 
achieve this, we argued that refection is essential. We can 
build on our approaches to be simultaneously creative and 
strategic in our work and apply iterative processes. By that, 
researchers can fgure out which methodology and theory 
make sense for them, their objectives and, more importantly, 
why specifc considerations are meaningful for their purpose. 

The presented approaches should contribute to overcome 
the identifed research gaps. Nevertheless, we do not claim 
completeness but acknowledge that a collection of diversity 
dimensions is – just like identity – “a ‘production’, which is 
always in process, and constituted within, not outside repre-
sentation” [48]. Therefore, we must proceed with refection 
and continuously supplement and revise our understanding 
of diversity. By providing a collection as a starting point, we 
encourage authors to critically review the dimensions from 
theoretical, practical and activist movement perspectives. 
In this paper, we focused on established and general di-

mensions, without considering technology-related facets. For 
future research, we plan and suggest adding new layers to 
the collection including, for example, dispositional factors 
such as technology afnity and experience with technology. 

To capture the examined dimensions, a selected set of 
respective keywords was used for the coding procedure. 
The involvement of HCI experts with publication experi-
ence in an validation workshop reduced the risk of missing 
relevant keywords and aspects. Even though the analysis 
revealed viable insights on whether dimensions have been 
considered, we did not analyze which theoretical approaches 
were applied. Accordingly, future research should assess if 
the applied theories and operationalizations account for the 
complexity of the dimensions. 

The analysis comprised publication year and HCI subfelds 
as independent variables. Being aware that HCI is not an 
isolated system, there are theoretically more elaborate ways 
of investigating research practices. Discourse theories [42] 
could be applied to think about power-knowledge relation-
ships or system theories [67] might ofer insights regard-
ing patterns, self-regulation, and adaptations. Future work 
should also strive to analyze the relationships between occur-
rences of diversity dimensions in research, as well as to iden-
tify clusters of diversity dimensions in order to learn more 
about whether and which dimensions are predominantly 
addressed together. Such in-depth analysis could encourage 
the adoption of a more diferentiated understanding of the 
diversity of user populations within the HCI community. 
Finally, dealing with diversity, we have to refect on our 

own situatedness [51] and resulting perspectives. As the 
authors of the current research, we regard ourselves as priv-
ileged individuals in terms of most of the proposed diversity 
dimensions. In our research activities, we follow the prin-
ciple that human existence and human dignity regardless 
of the quality of the proposed diversity dimensions must be 
regarded as meaningful and defensible and thus, technology 
must account for all user groups and contribute to limiting 
inequalities. Nevertheless, we have been shaped by living 
in WEIRD areas. Thus, we foremost are aware that diversity 
dimensions which are regarded as important in this work 
are infuenced by our social context. We hope non-WEIRD 
researchers critically revise the collection of dimensions. 
Overall, we are aware that HCI research practice itself is 

diverse and this is a strength of the interdisciplinary feld. 
Hence, we do not regard our approach as the only way of 
diversity-sensitive research. In contrast, we hope to learn 
more about other views and that our investigation contributes 
to the ongoing refection and discussion. 
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