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ABSTRACT 
A growing body of work in InfoVis explores its user experience 
(UX), however, emotions remain underexplored. Our study reveals 
barriers for investigating personal connection and emotional reac-
tion to visualisations. This provides an explanation for why the role 
of emotions so far received little attention in InfoVis. Twenty-four 
participants viewed two traditional data visualisations, answered 
UX questionnaires for each, and were interviewed about their ex-
perience. Our fndings show that traditional visualisations are seen 
as ‘just a graph’, that represents neutral information. Participants 
referred to aesthetics, legibility, and usability, instead of the actual 
topic. Moreover, to make sense of the data, emotions have to be 
separated from it. We found four possible explanations underlying 
this belief and argue that a form of post-hoc rationalisation takes 
place, which obscures people’s initial connections and afective 
responses to visualisations. Based on these fndings, we discuss 
implications for future research on the UX of visualisations. 
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• Human-centered computing → Empirical studies in visu-
alization. 
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1 INTRODUCTION 
Concerned with visually representing abstract data [16], Informa-
tion Visualisation (InfoVis) plays an increasingly important role in 
the everyday lives of non-experts, with visualisations that focus on 
storytelling [56], personal reminiscing [61], edutainment [28], and 
much more; resulting in a wide range of visualisations, from more 
complex interactive visualisations, to artistic ones, to classic data 
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visualisations, such as bar graphs. While InfoVis research tradition-
ally focused on assessing usability and efectivity [54, 66], a grow-
ing body of work explores User eXperience (UX) [53]. Through a 
method of deep interviewing (micro-phenomenological/elicitation 
interviews), Hogan et al. [29] investigated the experience of in-
terpreting classic data visualisations (graphs). Here they found 
that people reported connecting to them on a personal and emo-
tional level, and empathised with the data. From other felds, such 
as Human-Computer Interaction (HCI) and cognitive science, we 
know the importance of emotions. In particular, the ability to evoke 
emotional responses and engagement is seen as a strength of data 
physicalisation [66]. However, emotional experience and afect have 
not received much attention yet within InfoVis [34, 66]. Only very 
recently does InfoVis consider emotional engagement as contribut-
ing to the value of data representations, e.g. [6, 14, 34, 46]. 

We conducted interviews with twenty-four participants about 
their experience of two data visualisations. Our study reveals that 
people tend to be biased towards seeing visualisations as neutral 
and requiring an emotionless reaction, and thus rationalise their 
experience. We found that these data visualisations are seen as 
‘just a graph’, which portrays objective information. Moreover, 
participants reported separating their emotions from the data, as 
emotions should not play a role in understanding objective informa-
tion. When encountering data visualisation in a user study, people 
disassociate the content from the representation and focus on its 
legibility or aesthetics. This makes it hard to gain access to people’s 
emotional responses to visualisations. 

These fndings are in stark contrast to Hogan et al.’s observations 
[29] and indicate that post-hoc rationalisation takes place, a process 
where initial emotional responses to traditional data visualisations 
are rationalised and obscured. We found four possible explanations 
for this post-hoc rationalisation, which hint that participants could 
(1) consciously remove their subjective experience to be as analyti-
cal as possible, (2) subconsciously forget and supress any emotional 
connection, as such rationalising their process, or (3) believe emo-
tional response do not interest the researchers. We therefore argue 
that dedicated methods, such as the micro-phenomenological inter-
view technique, are required to uncover responses which normally 
tend to be rationalised post-hoc, are not noticed, or which might 
be suppressed from memory. We further argue that non-traditional 
data representations, such as data physicalisations or artistic Info-
Vis approaches allow people to notice their afective responses, as 
we have not yet formed stereotypes about them and are not used to 
analyse these types of data representations. Our work thus helps to 
explain why emotions are underexplored in InfoVis and why other 
studies have not been able to fnd similar insights as studies using 
the micro-phenomenological interview. 
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2 THEORETICAL BACKGROUND 

2.1 User Experience, Emotions, and InfoVis 
In the past, a design was regarded successful when it met all usabil-
ity goals [48, 49]–such as being efective, efcient, and easy to learn 
[13, 27]– and emotions were seen as hindering rational reasoning 
and decision making [4, 38, 52]. Nowadays, the narrow focus on 
usability is not enough: design should account for user experience 
(UX) as well [36, 53]. Past research shows that it is difcult to for-
mulate an exact defnition of UX, e.g. [3, 24, 55], and that diferent 
approaches exist [21, 55]. However, a recurring theme is that UX ex-
pands the focus from solely exploring practical goals (also known as 
pragmatic qualities, do-goals), to exploring non-utilitarian aspects 
of design –such as beauty, afect, engagement, and enjoyment– 
as well (hedonic qualities, be-goals) [23]. This multidimensional 
perspective [41, 63] aims to ensure that a design is meaningful, 
valuable, and fulfls human needs [3, 25, 40]. Regarding emotions, 
we have learned that they play a crucial rule in human decision 
making processes [10, 39]. Furthermore, emotions infuence our 
attention, as such afecting memorability and learning [64], and 
determine our behaviour, often being more powerful in doing so 
than our brain’s logical and rational processes [60]. 

A similar evolution can be seen in InfoVis, which historically fo-
cussed on evaluating usability, often via quantitative methods [54]. 
The main emphasis of what makes a successful visualisation was 
placed on performance: creating visualisations with the primary 
goal to efectively communicate the represented data [53]. However, 
there is increasing awareness that usability is not enough. As de-
scribed by Faisal et al. [17], InfoVis is a subjective experience, which 
requires methods that allow us to explore and evaluate UX. This 
can be seen in the BELIV workshop, which explores new evaluation 
methods for InfoVis. Aspects such as enjoyment and engagement 
are increasingly considered important to evaluate [22, 32, 53, 54]. 
Moreover, there is work on the creation of UX guidelines for visual-
isations, for example healthcare visualisations [57]. Another trend 
is usage of qualitative methods on data visualisations [17, 54], for 
instance: reaction cards [45], the microphenomelogical interview 
[8, 29, 50], expert reviews [62], observation techniques [16], and 
focus groups [44]. Another area explores what insights and knowl-
edge people obtain from visualisations, and how to evaluate these. 
For example, Stasko [59] proposes value-based evaluation, which 
besides usability, takes the generation of insights, conveying the 
essence of data, and creation of confdence into account. Wang et 
al. [66] recently proposed enhancing this model with other factors, 
such as social and afective engagement. Furthermore, previous 
research found that people’s reaction to visualisations depends on 
their perspectives and experience, making data a personal matter 
[33, 51]. Lastly, there has been research exploring how insights 
relate to the user’s mental model [5, 16], and research that shows 
people not only critically assess the visual qualities and content of 
InfoVis, but the context as well [31]. 

For long, emotional experience and afect have not received 
much attention in InfoVis. InfoVis research that does explore this, 
has been very recent, e.g. [6, 14, 29, 34, 46], or stems from related 
felds, such as data physicalisation [66]. As stated by D’Ignazio and 
Klein [12], emotion and afect are purposefully excluded from data 
visualisations. However, this does not make emotions useless to 

data representations [12, 29, 34, 66] and does not mean that they are 
not present in the design or perception of data visualisations. The 
work of Hogan et al. [29], and Kennedy and Hill [34] shows that 
emotions play a role in the assessment of both traditional and more 
artistic Infovis. Moreover, emotions are one of the key strengths of 
data physicalisation, data storytelling [66], and data visceralisation 
[37]. Since these related felds do utilise and research the role of 
emotions and studies found that they play a role in InfoVis [29, 34], 
it is an open question why InfoVis has paid little attention to them. 

2.2 Standard UX Evaluation Methods: the 
AttrakDif, UEQ, and PANAS 

The most common methods for investigating UX are standardised 
questionnaires [42]. One of the initial goals for our study was to 
identify which questionnaires might be best suited for assessing 
visualisations. Only few studies so far have used standardised ques-
tionnaires to evaluate the UX of InfoVis, e.g. in [19, 47], and it 
is yet unknown what insights we gain with these questionnaires. 
Such questionnaires are cheap to deliver, easy to use, and reliable 
[11, 20]. For our study, we selected three commonly used ques-
tionnaires, namely the AttrakDif [26], UEQ [35], and PANAS [67]. 
The AttrakDif and UEQ explore the attractiveness, hedonic, and 
pragmatic qualities of a product through semantic diferentials. On 
a 7-point scale, users select which word of the opposing word pair 
best describes the product. As emotions play a role in the assess-
ment of data [34, 66], we chose the PANAS questionnaire to assess 
the emotional aspects. It consists of two 10-item scales: one for 
positive valence and one for negative. Each item has to be rated on 
a 5 point Likert-scale. 

3 STUDY DESIGN 
Our study consisted of two parts: the frst part was an online survey, 
where participants had to engage with two standard data visualisa-
tions, flling out the AttrakDif, UEQ, and PANAS after each. Having 
completed the survey, participants took part in a semi-structured 
interview about their experience with the visualisations and ques-
tionnaires. Since the study was online, it could be flled out when 
and wherever it suited them. 

The initial aim of our study was to explore what insights regard-
ing UX are gained with standardised questionnaires. We hoped that 
standardised questionnaires would ofer a cheap, quick, and reliable 
way to gain insights, unlike the amount of training and efort that 
micro-phenomenological interviews require. However, during anal-
ysis, it became clear that the interview data ofers more insights, 
which is why we focus on the qualitative data in our Results section. 

For our study, possible participants received a link to the online 
survey created with SoSci [58]. Participants were recruited via con-
venience sampling and snowballing, with emphasis on recruiting 
people with diferent occupancies, from outside the HCI and re-
search community. In order to take part, participants had to be aged 
eighteen years or older, be able to read English, have access to the 
Internet, and should not have a visual impairment. In total, twenty-
four participants were recruited, with an average age of 35.21 years 
(SD = 15.05). Ten participants identifed as female and fourteen as 
male, all had a European nationality, of which twenty-one Dutch. 
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By opening the aforementioned link, participants were directed 
to the survey, which started at the consent form, that participants 
had to agree to. Once opted in, participants got to see the frst 
visualisation. The visualisations were accompanied with the fol-
lowing instruction: “Please take your time studying the information 
until you feel confdent you understand the visualisation. Once you 
feel you are done studying the visualisation, you can move on to fll 
out the questionnaires”. Then, participants could move on to the 
questionnaires. In total, two data visualisations (see Figure 1) had 
to be reviewed and three questionnaires flled out for each. 

The data visualisations were chosen as they are similar to those 
used by Hogan et all. [29], and we believed that they present infor-
mation which people can relate to and would probably fnd inter-
esting, but which is not too sensitive or controversial. Furthermore, 
they have similar information density -meaning it takes roughly 
the same amount of time to comprehend-, use commonly used for-
mats, and were retrieved from reputable organisations [9, 15]. The 
order of visualisations and questionnaires was counterbalanced: 
reverse counterbalancing [1] of the UEQ and AttrakDif, as well 
as complete counterbalancing [2] of these two questionnaires and 
visualisations. This resulted in eight possible versions of the online 
survey. Participants were assigned to one of the versions at the 
start, with each version being assigned to three participants. 

Figure 1: The data representations used for this study. Left, 
the number of live-births per age group in the Netherlands, 
retrieved from [9]. Right, the share of non-nationals in the 
resident population, retrieved from [15]. 

Once both visualisations were analysed and all questionnaires 
had been flled out, participants reached the contact page. Here 
they could enter their preferred medium for the follow-up interview 
(phone call, Skype, Teams, video call via WhatsApp, and Zoom) and 
schedule a timeslot. The longest time between flling out the survey 
and the interview was nine days, and the shortest directly after 
flling out the survey. To help participants refresh their memory, 
they were sent a booklet with the graphs and questionnaires. The 
booklet was only given at the start of the interview, to prevent 
participants from overanalysing the material. During the interview, 
participants were asked: (1) whether and how they related to the 
data visualisations, (2) how they approached the visualisations, (3) 
if and how the visualisations infuenced how they answered the 
questionnaires, (4) how they experienced the questionnaires, (5) 
what they believed the aim of the questionnaires was, (6) what 
the questionnaires helped them to realise or look for, (7) which 
questionnaire they believed was the most applicable, and (8) if 
there were items or elements which did not make sense. With the 
participant’s consent, the interview was audio recorded, so it could 
be transcribed and analysed using thematic analysis [7]. 

The thematic analysis was conducted by two researchers, fol-
lowing an inductive approach. Both researchers individually fa-
miliarised themselves with the transcripts and each researcher 
independently selected initial codes and themes, based on a pri-
mary open coding approach. These were then brought together 
and iterated upon by the two researchers, a process which resulted 
in a revised set of 104 codes and ten themes. A coding sample can 
be found with the supplemental materials. During this iteration, 
the themes received an initial naming. After a period of refec-
tion, the researchers returned to the analysis and performed the 
fnal iteration, in which they distinguished between the major and 
minor themes, fnalised the naming, and created a thematic map 
(see Figure 3), to capture how the six themes and four subthemes 
interdepend. 

Prior to the real study, a pilot test with four people was con-
ducted, to check our protocol and fnd out whether the PANAS 
questionnaire should be frst or last. This was done as the PANAS 
focusses on valence, instead of the attractiveness, and hedonic and 
pragmatic qualities, as done by the AttrakDif and UEQ. Having 
the PANAS as the frst questionnaire would ensure minimal time 
between experiencing and recalling the felt emotions. However, 
the PANAS was also the most abstract and hence the most difcult 
to respond to. Therefore, the PANAS was put last in the series of 
questionnaires given out. 

4 RESULTS 
The focus of this paper lies on the insights from interviews on 
how the visualisations were perceived, analysed, and possibly ra-
tionalised. Prior to each quote, the participant number is indicated 
with P. Six interviews were conducted in Dutch, the native lan-
guage of most participants. Selected quotes have been translated as 
literal as possible and are indicated with a ‘-D’ after the participant 
number. The other interviews were conducted in English. 

Figure 2: Mean score per category in UEQ (left) and AttrakD-
if (right). The bars on the left (coloured orange) show mean 
scores for live-births in the Netherlands and the bars on the 
right (coloured pink) the scores for the graph on the share 
of non-nationals in the resident population. 

4.1 The Questionnaires 
Four participants preferred the AttrakDif, four the UEQ, for two 
participants either the UEQ or AttrakDif would work well, and two 
preferred the PANAS. The others did not have a preference. The 
UEQ and AttrakDif were preferred for their terms, which ftted 
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Figure 3: Overview of how the themes (the six bigger circles) and subthemes (the four smaller circles) from the thematic 
analysis interdepend. Double arrows mean that the themes interplay, a single arrow indicates a one-sided relation. Beneath, 
the corresponding text section of the themes is indicated. 

the graphs. Contrary, the PANAS questionnaire was experienced as 
‘too emotional’ (P8): P24: “The PANAS questionnaire in its entirety 
didn’t make a lot of sense to me. [. . . ] Because I associate graphs to be 
very technical and functional”. This is also refected in the scores: 
almost all terms score around 1 and 2, on a fve-point Likert scale. 
The maximum average score is 3.1, for the term ‘interesting’. Other 
terms which scored above 2 are ‘alert’, ‘attentive’, and ‘active’. 

While the diference between the PANAS and other question-
naires was clear, ffteen participants did not notice a diference 
between the AttrakDif and UEQ. It thus seems that both question-
naires were suitable. However, the UEQ had more applicable terms: 
P13: “I felt like the statements in the UEQ questionnaire also ft more 
with the graphs than the AttrakDif” and participants mentioned 
its focus on usability: P24: “the UEQ. Defnitely, because it is about 
usability, which I associate with graphs”, stating that this makes it a 
better ft. 

Results for AttrakDif and UEQ show that the visualisation of 
the share of non-nationals in the resident population scores slightly 
higher in all categories (see Figure 2). Both visualisations scored 
low on hedonic qualities and were not seen as attractive. In the 
AttrakDif, the graphs were scored as ‘technical’, ‘isolating’, ‘conven-
tional’, ‘unpredictable’, ‘separates me from people’, ‘unimaginative’, 
‘cautious’, ‘conservative’, ‘dull’, ‘demanding’, and ’ordinary’. UEQ 
terms with a negative score were ‘annoying’, ‘dull’, ‘boring’, ‘con-
ventional’, ‘usual’, ‘unpleasant, ‘demotivating’, and ‘conservative’. 
Overall, the questionnaire scores align with the descriptions partic-
ipants gave during interviews, as can be seen in Figure 4. Plots of 
all the questionnaire results can be found with the supplemental 
materials. 

4.2 Thematic Analysis of the Interview Data 
The thematic analysis of our interviews resulted in six themes. 
These themes and how they correlate, can be seen in Figure 3. From 
our analysis, we found that participants thought the study would be 
about usability and aesthetics, and that the visualisations were seen 
as abstract and objective. Participants rarely referred to the actual 
topic of the visualisations. Instead, they focussed on the design, 
legibility, and usability. If these elements were regarded chaotic or 
ugly, it resulted in annoyance towards the visualisation. Besides 
being abstract and objective, the visualisations were seen as ‘just a 
graph’ that should fulfl its purpose of explaining data. Participants 
expressed feeling as if they are not allowed to feel anything and 
stated that in order to make sense of the data, emotions have to 
be separated from it. This absence of emotional connection was 
refected in participants not relating to the PANAS questionnaire, 
which was considered ‘too extreme’. Methods that were used to 
make sense of the visualisations, were looking for the message they 
portrayed or for personal information. The latter was rarely found, 
which could explain why the visualisations were seen as ‘just a 
graph’. In this section, we will discuss these themes in depth. For 
clarity, we have grouped the themes in three clusters: (1) usability 
and aesthetics, (2) sense making, and (3) the absence of connection. 

4.2.1 Usability and Aesthetics. 
Participants focussed on easiness and aesthetics of the visualisa-
tions, arguing that these are most important: P4: “For me it is most 
important that the graphs are logical and easy to interpret, profes-
sional and a little bit stylish”, as they determine what you think of a 
visualisation: P15: “I think I reacted more emotionally to the choice of 
colours [. . . ] and the fact that it is difcult to read, then the fact that 
it is a chart”. Beneath, we highlight three themes for this topic: 
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Figure 4: Overview of the terms used to describe the data visualisations. On the left are the negative terms and on the right 
the positive terms. Conventional has been placed in the middle. The dimensions of the circles represent how often a term was 
mentioned, the exact number of times is stated next to the term. The distance between the circles indicates similarity between 
terms: a small distance indicates high similarity. 

1. What participants thought the study was about. Despite 
using questionnaires which assess hedonic and emotional aspects, 
and asking participants to analyse the visualisations until they 
understood the information, seven participants thought the study 
was about ‘how graphs look’, while three extended this to usability 
and aesthetics (and used these terms), as illustrated by these quotes: 
Interviewer: “What did you think are the diferences between the 
questionnaires?” P5: “[. . . ] what’s the best way to show data in a 
graph.” and Interviewer: “What did you think was the aim of each 
questionnaire?” P21: “[. . . ] Which aspects were good about a graph 
and which aspects were maybe, could be improved”. This resulted in 
decreased interest in the message of the visualisations: P1-D: “Yeah, 
that graph, I don’t really care what it is saying”. Another confessed 
to having focused on the content of graphs, since they thought the 
study was about visualisation as such, and explained they were 
used to doing so, because of exams: P12-D: “I really thought: “ah, 
the questions will be about the details”, but it of course wasn’t an 
exam.” This reason was stated by one other: P1-D: “It reminded me 
a bit of the CITO-exam” (the fnal examination in the Netherlands). 
However, most participants commented extensively on the graphic 
design of the graphs, use of colour, and whether they preferred a 
certain style. 

Interestingly, the UX questionnaires reinforced the above men-
tioned focus on aesthetics: P22: “But then the questionnaires made 
me really think about not the information that they tried to convey, 
but more about how the information was portrayed.” 

2. The importance of aesthetics. Besides believing the study 
was largely about aesthetics, aesthetics also played an important 
role in how the visualisations were perceived. Participants described 
the graphs as ‘conventional’ (P4, P7, P17), ‘boring’ (P10, P23), and 
‘not creative’ (P23). An overview of all the terms used to describe the 
visualisations and how often they were used, can be seen in Figure 4. 
Although some had a preference for one of the visualisations, they 
were both described using the same or similar terms. Therefore, 

Figure 4 focuses on the terms used for both visualisations. Despite 
this, it was a debated topic: some participants mentioned that aes-
thetics infuence how likely they are to look at a visualisation: P4: 
“If it is not attractive, I am not going to look into it”, and infuence 
whether you relate: Interviewer: “You got to see two visualisations 
and did you relate to them?” P15: “How do you relate to a chart? I 
think it is a question of taste, if I prefer [. . . ] column charts, or line 
charts”. Moreover, it was questioned whether traditional informa-
tion representations (such as bar charts) are the best way to present 
your data: Interviewer: “What did the questionnaire make you realise 
or look for?” P17: “[. . . ] If you have something new to present, is then 
the conventional method the best way?” 

On the other hand, some participants wondered if it is possible 
at all for a graph to be beautiful: P3: “How can a graph be stylish?” 
and P24: “I don’t think they ever are very beautiful.”, or even stated 
that aesthetics do not matter: P17: “I am not that much interested in 
‘does it look attractive?’, I just want to understand it”. 

3. Graphs should be easy. This brings us to the third cluster: 
what did matter to most participants was whether they understood 
the message of a visualisation: P24: “I associate usability with graphs”. 
In order to facilitate this, eight participants mentioned that visu-
alisations should be easy: P3: “Easy to learn, if you have to take 5 
minutes to even understand what the graph is showing, that it is a 
waste of time”. If a visualisation was easy to analyse, it received a 
positive rating: P9-D: “I found the second one a lot easier, so I have 
rated the second one a lot more positive”. Whereas a negative rating 
was given, if it was hard(er) to analyse: P23: “both were horrible. Both 
of them for me were like a 1 out of 10 in intuitiveness and creativeness 
and [. . . ] a 1 out of 10 on easy to interpret”. 

Interestingly, when the easiness or aesthetics did not align with 
the participants’ standards or mental model, it resulted in frustra-
tion and annoyance: P20: “And then I found it that I didn’t understand 
it the way I thought I would, and I got frustrated and kind of angry at 
the graph”. One participant stated that this has a negative efect on 
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how you perceive the visualisation and the insights you take away 
from it : P3: “If it is an annoying graph, which they were, then you 
are getting frustrated. And there is the change that you are making 
errors, because it is so frustrating and not easy to read.” 

4.2.2 Sense Making. 
We also looked at how participants described their sense making 
process of understanding the graphs. This uncovered various strate-
gies with two main approaches. Seventeen participants mentioned 
following the classic approach of looking at the title, axis, and leg-
end. Two people asked themselves questions about the data, fve 
mentioned ‘concentrated looking’, and two looked for things that 
stood out (such as crossover points). A few participants tried to 
fnd their own viewpoint in the visualisation, checked numbers, 
interpreted percentages, tracked the lines, or tried to fnd more in-
formation. All this was done in order to P13: “Get a grasp” and P22: 
“[Understand] what it is telling”. Most participants expressed they 
thought the visualisations had a message, and expressed wondering 
what ‘it’ (the graph) was telling them: P20: “What is it telling me?” 
and P4: “Can I relate the information to the message it gives?” 

On the other hand, eight participants mentioned looking for or 
needing something personal, in order to make sense of or relate to 
the visualised data. Two participants looked for information that 
related to them and three realised that you could relate to graphs 
through flling out the questionnaires, but only three participants 
found a personal relation: P19: “when I look at my family or friends 
[. . . ] I can understand where it is coming from”. 

Despite our expectation that people could relate, especially to 
data on birth rates, the majority reported not fnding a personal 
connection, so that the visualisations and portrayed information 
remained distant: P13: “they do show demographics of people, but 
that didn’t really relate to me in a sense that I actually envisioned 
people or a group of people or people I know.” and P3: “They were just 
graphs and they were not anything related to me personally, so it was 
quite objective.” 

4.2.3 The Absence of Connection. 
As mentioned above, some participants thought it would require 
something personal in order to relate to the data. Without it, visu-
alisations remain ‘just a graph’ that portrays objective information. 
Our opening question for the interviews was ‘did you relate to the 
graph?’. This was asked as the graph gives access to the data. Strik-
ingly, ten participants overheard and did not respond to this at all, 
instead six discussed whether they liked or disliked the aesthetics, 
and four started to discuss usability aspects. Furthermore, four par-
ticipants explicitly said that they could not fnd a personal relation 
P3: “I have no emotional bonding to the data”. While in Hogan et al.’s 
study [29], which uses similar simple data visualisations, almost all 
participants created personal connections in order to analyse and 
contextualise graphs (e.g. placing personal or family events on the 
timeline, thinking of a relative as an example for a data case), only 
three of our participants mentioned being able to relate to the data 
and two of these said they looked for their own home country in 
the graph about the share of non-nationals. 

Overall, eighteen participants did not connect to the information 
represented by the visualisations and explained separating their 
emotions from the objective data. Although participants mentioned 
not feeling anything themselves and deemed having to think about 

it unusual, they did wonder how it would be for others: P7: “I guess 
ashamed makes sense if you don’t get it and you feel ashamed of 
your inability to understand.” and P4: “It might make you think more 
about: ‘Oh, what would others, that have maybe a worse education, 
how do they feel about these graphs?’”. Yet this concern for what 
others might feel, again only relates to usability aspects and the 
visualisation’s purpose of explaining data. We discuss two themes 
which elaborate on these notions: 

1. It’s just a graph. When asked what the visualisations made 
participants realise, what items of the questionnaires did not make 
sense, how participants experienced the questionnaires, and whether 
they related to a visualisation, several participants stated that the 
visualisations were just a graph: P3 & P13: “It is just a graph”, P23: 
“just dead graphs, just lines on a paper”, and P3: “Just data in a line”. 
These graphs were seen as functional: P24: “I associate graphs to be 
very technical and functional”, and not meant to be interesting: P7: 
“A very, very conventional visualisation that is just not meant to be 
interesting [. . . ] just meant to get a point across”. They are simply 
there: P2: “A graph is not ashamed or shamed or whatever for me. It 
is just, it’s just there”. Besides, the visualisations were labelled as 
factual: P7: “This is very factual” and clear: P8: “They are just clear 
pictures”, providing you an objective overview: P20: “An objective 
kind of overview of information”. Graphs are associated as technical 
and functional (P24), objective (P20), and purposeful (P17). Accord-
ing to participants, this facilitates clinical analysis: P17: “You can 
make a rather clinical analysis”. 

Since the visualisations were seen as ‘just a graph’ and as factual, 
all they should do is fulfl their purpose: P15: “They should do what 
they are meant to do: explain data in a way that makes it more 
understandable”. Note how this connects to the focus on usability 
or legibility that many participants emphasised. Even the user is 
not important, as stated by two: P17: “You never think about the user 
experience. This is how the graphs are build.” and P23: “Why does it 
matter if I can relate or cannot relate to the graph?”. 

2. Separating emotions and graphs. The fact that the visuali-
sations were seen as ‘just a graph’ could play a role in why eighteen 
participants mentioned not connecting to the visualisations and 
represented data. Participants stated that they did not relate or feel, 
and could not imagine doing so, as stated by P15: “How do you relate 
to a chart?”, P3: “Emotions and graphs is not something I relate”, and 
P24: "I don’t think graphs are very human, ever". Related statements 
occurred during various parts of the interview, after diferent ques-
tions. For example, when asked what elements of the questionnaires 
did not make sense, P10 responded on the PANAS questionnaire: 
P10: “I didn’t really feel so much, to be honest”. This was shared by 
nine others, who stated that the PANAS asked for feelings that do 
not suit the visualisations: P6-D: “Of multiple terms, I just could not 
imagine anyone having that feeling with these visualisations” and 
P23: “A feeling that I [. . . ] never thought I could feel with a graph”. 

Here participants regarded the information of the graph as sepa-
rate from the graph itself. A reason for the emotional disconnect 
was given by seven participants, who indicated that in order to 
make sense of visualisations, feelings and the portrayed informa-
tion are separated from the visualisation: P3: Emotions and graphs 
is not something I relate. [. . . ] I feel like the emotions come maybe 
from the actual data instead of the graph?” and P16: “The graph 
itself doesn’t annoy me, the topic kind of annoy (sic) me”. Participant 
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20 phrased this separation the clearest: P20: “I separate or try to 
separate how I feel and, and the objective information on the graphs”. 

Going even further, participants implied that you are not allowed 
to feel or connect emotionally, when analysing data visualisations: 
P5: “Kinda weird if you feel that if you are looking at a graph”. Stating 
that it is not something you normally do: P7: “Maybe a bit difcult 
questions, to say how you feel about a graph. It is not something you 
usually are expected to say.” and remained something you do not do: 
P12-D: “with the second one, I didn’t necessarily think about my feel-
ings. Even though I knew those questions would come”. Even if people 
experienced an afective reaction to the data conveyed, they did 
not think this was relevant to our study or to visualisations. Thus, 
possibly, studies exploring people’s reactions to visualisations do 
encounter the implicit expectation of participants that researchers 
are interested in the visualisation itself (e.g. its aesthetics and us-
ability), not their response to the data. For three participants, the 
questionnaires in retrospect made them realise that there are ways 
to connect to visualisations: P11-D: “I answered this, but actually, 
when I think about it, there is indeed something happening with my 
feelings when looking at those infographics.” and P20: “I stopped fo-
cussing on the objective base and I really just listened to how it made 
me feel”. 

5 DISCUSSION 
The fndings of this study might indicate why InfoVis research 
so far has not shed light on the role of emotional connection and 
afect for engaging with data visualisations. In this section, we 
discuss our fndings, hypothesise why only studies using the micro-
phenomenological interview have found emotional connections to 
traditional data visualisations, provide suggestions for future work, 
and discuss the limitations. 

5.1 Emotions and Data Representations 
Our main fnding is the emotional disconnect which participants 
appeared to experience when analysing the visualisations. Partic-
ipants kept focussing on the usability and aesthetics, which was 
refected in the preferred questionnaire: the UEQ. Besides, the visu-
alisations were described as ‘just a graph’, which represents objec-
tive information. In order to analyse them, one needs to separate 
emotions from the objective data. These statements align with the 
origins of visualisation, which can be traced back to the Enlighten-
ment [18, 43]. According to the logic of the Enlightenment, emotion 
obstructs judgement [34]. From our results, it seems that we try to 
analyse data visualisations as objectively and clinically as possible, 
and believe we need to discount our possible connection and feel-
ings. Moreover, two participants mentioned that having to answer 
questions about visualisations reminded them of exams, where you 
have to analyse the information carefully in order to answer the 
question correctly. This could be another reason for why partici-
pants focussed on being analytical. Nonetheless, these fndings are 
contradictory to previous work with the micro-phenomenological 
interview technique. Studies using this technique show that people 
do connect to data represented by visualisations on an emotional 
and personal level, relating them to their own lives and experiences 
[29, 50]. This contrast in fndings reveals that questionnaire study 
approaches are not sufcient to get beyond the participants bias, e.g. 

feeling they should not feel emotional about graphs, and the post-
hoc rationalisation of their experience, as we will further explain 
in the fnal paragraph of this section. 

Next, both in our study and the work of Hogan et al. [29], par-
ticipants had a dialogue with the visualisations. As described by 
Hogan et al. [29], participants discussed what ‘it’ (the visualisation) 
and ‘they’ (the makers of the visualisations) wanted to tell them. 
However, in our study, the dialogue was limited to ‘it’, with partici-
pants wondering what the visualisation was telling them, not what 
the makers might want to tell. Moreover, Nowak et al. [50] describe 
that participants connected to the “humans-behind-the-dots”. This 
was absent in our study, where participants did not wonder what 
the consequences of the data would be to the humans behind it. 

The diferences in fndings highlighted above, could be explained 
through post-hoc rationalisation: a common side-efect of introspec-
tive interview techniques. The micro-phenomenological interview 
was designed to minimise such biases, by guiding participants to 
recall their lived-experience [65]. This would explain why we only 
found hints of certain results, instead of the richer experiences 
described by Hogan et al. [29] and Nowak et al. [50]. We found 
four possible explanations for why post-hoc rationalisation would 
take place: (a) participants expressed separating their emotions 
from the objective data, (b) stated that it is weird to feel something 
when analysing data, (c) described feeling not being allowed to 
emotionally connect to visualisations, and (d) thought that our 
study only concerned their reaction to the visualisations (regard-
less of the content) and that their reaction to the portrayed data 
was irrelevant. These reasons hint that (1) participants consciously 
remove what they believe is subjective, in order to be able to anal-
yse the data, or (2) that they subconsciously forget and suppress 
memory of emotional engagement and personal relation, in efect 
rationalising their analysis process, or (3) think it does not interest 
the researchers. This would explain why emotions have not yet 
received a lot of attention in InfoVis, as they are obscured through 
post-hoc rationalisation. 

The work of Hogan et al. [29] reveals how much is going on in 
terms of emotional connection to (simple) data visualisations. As 
indicated by our own study, such connections tend to be obscured 
by post-hoc rationalisation or participants believing a study con-
cerns mostly Usability and Aesthetics. This makes it difcult for 
researchers to gain full insight into what is going on when review-
ing, looking at, or analysing visualisations. It is therefore important 
to explore methods and approaches that shed insights into how 
emotions might play a role -even if people ignore these. Of course, 
for some areas it is benefcial to use visualisations that do not evoke 
emotional connection, e.g., safety-critical work. However, in others 
this might be desirable, for example when trying to communicate 
the impact of certain phenomena. In both cases, we need to know 
more about the role of emotion. 

5.2 Future Directions 
Our fndings indicate that UX questionnaires are mostly suited to 
assess usability and aesthetics of traditional visualisations, but do 
not go deeper. This highlights the need for dedicated methods able 
to remove the bias of post-hoc rationalisation. Our work reveals 
both the strength of the micro-phenomenological interview (which 



C&C ’21, June 22–23, 2021, Virtual Event, Italy van Koningsbruggen & Hornecker 

uncovered what our more traditional user study approach could 
not) and the limitations of the used visualisations. Based on these 
fndings, we have summarised directions which we believe are 
important to further research. 

Firstly, we think it is fruitful to deepen our understanding of 
using the micro-phenomenological interview technique in Info-
Vis. Future work should include studies which compare the micro-
phenomenological interview to other UX-methods, and that have 
participants do both UX questionnaires or interviews and a micro-
phenomenological interview for a direct comparison. Furthermore, 
it would be interesting to see how the micro-phenomenological in-
terview can be used for diferent kinds of data representations, such 
as physicalisations, sculptures, or artistic visualisations, and the 
insights it brings to light. Lastly, since the micro-phenomenological 
interview is not easy to use, we should explore whether there are 
other techniques which provide us with similar deep insights. 

Further, we believe the emotional disconnect from the data vi-
sualisations could be a disadvantage. As stated by Norman: “only 
through our emotions do we unravel problems, as the human emo-
tional system is intertwined with our cognitive abilities” [49]. If peo-
ple feel positive towards an object, they are inclined to explore it 
creatively, in order to solve problems it might present [8]. Since 
the only reported emotions that participants felt towards the visu-
alisations were frustration and annoyance, it seems this prohibits 
us from exploring and analysing the information fully. This was 
also stated by participants, who mentioned losing interest when 
they disliked the aesthetics or if it took more than fve minutes 
to understand the visualisation. These fndings might indicate an 
advantage for artistic visualisations and data physicalisations, of 
which people have not yet formed a stereotypical image, possibly 
allowing them to bond and empathise with the data. The work of 
Kennedy and Hill [34] already shows that emotions play a crucial 
role in more artistic visualisations. Therefore, we believe it is im-
portant to keep exploring these directions and evaluate whether 
these representations allow us to connect with the data, as done by 
Hogan and Hornecker [30], and Kennedy and Hill [34]. Moreover, 
we think it would be valuable to conduct such a study, where the 
micro phenomenological interview is used to assess artistic data 
visualisations, in order to explore whether people bond deeper to 
this type of representation. 

5.3 Limitations 
This study has several limitations, of which the frst is the online 
setup. The benefts of this were that participants could do the study 
whenever it suited them and participants with diferent geographic 
locations could be asked to participate. However, a disadvantage 
of this was that the interview did not always directly follow after 
flling out the questionnaires. In order to help participants recall the 
visualisations and questionnaires, they were given a refresher at the 
start of the interview. However, the passing of time –which ranged 
from directly after flling out the questionnaire to nine days later– 
could have infuenced results. Secondly, some participants flled 
out the questionnaires on their mobile phone. Two participants 
mentioned that they had to scroll more, which created a feeling 
of annoyance, completely separated from the aesthetics of the vi-
sualisation or the topic. Something which could have infuenced 

the participants’ questionnaire answers and preferences. Lastly, 
despite our efort to get a varied sample, most participants have 
fnished a higher education, and all but one felt comfortable reading 
and analysing data visualisations. Both elements which could have 
infuenced our results. 

6 CONCLUSION 
The presented work describes an argument for why emotions have 
received little attention in InfoVis research. In this study, twenty-
four participants had to review two traditional data visualisations 
and fll out the AttrakDif, UEQ, and PANAS questionnaire for each. 
Our study shows that participants saw the visualisations as ‘just a 
graph’ and separated their emotions from the data, when analysing 
it. Our contribution focusses on the argument that post-hoc ratio-
nalisation takes place during the evaluation of data visualisations, 
for which we have found four reasons: (a) participants tried to 
separate their emotions from the objective data, (b) stated that it is 
weird to feel something when analysing data, (c) described feeling 
as if they are not allowed to emotionally connect to visualisations, 
and (d) thought that our study only concerned their reaction to 
the visualisations (regardless of the content) and that their reac-
tion to the portrayed data was irrelevant. Based on these fndings, 
we recommend future research to further explore the efect of the 
micro-phenomenological interview, what other methods can be 
used to circumvent post-hoc rationalisation, and data representa-
tions which allow people to emotionally connect to the portrayed 
information. 
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