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- The growth of data-driven storytelling makes visualization reach a broad audience

Data Stories

- The need of understanding user experience with data stories
- e.g., How do people read / interact with data stories?

- e.g., How do people respond to data stories?

- e.g., What is a good data story?

- e.g., How to communicate data effectively?



Data Stories

- The need of understanding user experience with data stories

Beyond usability and performance: A review of user experience-focused 
evaluations in Visualization

An Emotional Response to the Value of Visualization



Data Stories

- How people feel data stories? 

- How to design data stories that appeal 
to people’s subjective feelings?  

- Let’s examine these questions from 
two aspects: visuals and narrative



Smile or Scowl? Looking at 
Infographic Design Through 
the Affective Lens

Lan, X., Shi, Y., Zhang, Y., & Cao, N. (2021). Smile or Scowl? Looking at Infographic Design Through 
the Affective Lens. IEEE Transactions on Visualization and Computer Graphics, 27(6), 2796-2807.



Looking at Infographic Design From the Affective Lens

Infographics, as visual communication devices that use visualizations, texts, and embellishment to 
convey data, knowledge, and insights, have been increasingly applied to various domains to attract, 
persuade, or educate the audience. 



When designing infographics, designers often 
seek to trigger affective responses (people’s 
emotion, mood, or feeling) from viewers.


An affect-inducing infographic is felt more 
interesting, attractive, and thought-provoking, 
and can catalyze learning and actions.


Sonja Kuijpers, A view on despair
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To facilitate the creation of affective infographics, we still lack knowledge on:

(1) what affective responses can be triggered by infographics,

(2) why they occur.

Given such motivations, this work makes an initial attempt to understand the affects elicited by 
infographics and the design-relevant factors that contribute to such affects. 


We collected a corpus of 976 infographics, based on which two crowdsourcing studies were conducted:
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Experiment I: Identifying Affective Responses


Experiment I was used to identify the typical 
affective responses to infographics.


Procedure: 
We recruited 245 native English speakers from 
AMT. Each participant viewed 10 infographics 
randomly and wrote down words that best 
described their feelings freely.
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Experiment II: Infographic-Response Mappings

Experiment II was used to map the identified affects to 
infographics and collect user feedback explaining why 
the identified affects were triggered.


Procedure: 
We recruited 490 native English speakers from AMT. 
Each participant viewed 10 infographics randomly and 
rated the infographics using the 12 identified affects.


Analysis: 
(1) Can people form consistent judgment on affective 

responses?

(2) How is the distribution of affective responses?

(3) How affective responses relate to design?
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(1) Can people form consistent judgment on affective responses? 

We used intra class coefficients (ICC) to assess the consistency in ratings. In general, there is 
a good agreement in ratings on the affective responses.
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(2) How is the distribution of affective responses?

We analyzed the distribution of affects using Correspondence Analysis (CA).

https://affectiveinfographics.idvxlab.com
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(2) How is the distribution of affective responses?

We analyzed the distribution of affects using Correspondence Analysis (CA).

https://affectiveinfographics.idvxlab.com
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We collected more than 9,000 pieces of user comments explaining what 
triggered affective responses in the infographics from Experiment II.


We found that affective responses can be triggered by many reasons.


We then distilled user comments about design and coded the comments 
using iterative random sampling.


(3) How affective responses relate to design?
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Developing Design Heuristics


Finally, we built a taxonomy of design 
heuristics that exemplifies the affect-
related design factors in infographics.


Design heuristics are a series of 
design guidelines that help designers 
ideate or assess their work 
systematically and efficiently.
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The heat map indicates 
the empirically observed

distribution of the design 
heuristics among the 12 
identified affects.
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Evaluation


Last, we conducted an online workshop with 15 
designers where the participants used the design 
heuristics to redesign the infographics to augment 
intended affect(s).


The results indicated that our design heuristics can 
support assessing affective design in infographics and 
inspire the creation of infographics that elicit affective 
responses.
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Discussion & Future work


We see measuring affective responses to visualization as a promising research direction;


Measuring affective responses is still challenging; to capture affective responses more 
precisely, building more standardized measurements / instruments is desired. 


Visual communication is a vital skill in affective design; how to achieve a balance between 
usability and expressiveness is worthy of investigation.


More controlled experiments should be done to quantify the relationships between certain 
design factors and affective responses.
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Understanding Narrative 
Linearity for Telling Expressive 
Time-Oriented Stories

Lan, X., Xu, X., & Cao, N. (2021). Understanding Narrative Linearity for Telling Expressive Time-Oriented Stories. 
In Proceedings of the 2021 CHI Conference on Human Factors in Computing Systems (pp. 1-13).



Background & Motivation
- What is Narrative Linearity?

“时间总是按照线性流逝的，但故事不不⼀一定”

Exploring Narrative Linearity in Time-Oriented Stories



According to narratologist Gérard Genette, every story has two orders: the natural 
order of the story (which is always chronological) and the order in which it is narrated.


The narrative can either follow the linear order of story events (chronology),  
or deviate from linearity (anachronies).
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- What is Narrative Linearity?

Background & Motivation



Creating expressive data stories often requires choosing a well-planned narrative order.

Does the manipulation of narrative linearity also exists in data stories? 

Evidence exists that anachronies in novels and films can enhance story expressiveness.

But how can anachronies be incorporated into data stories?

- Incorporating Narrative Linearity into Data Stories
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Thus, we examine one specific type of narrative visualization, that is time-oriented stories.
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- Incorporating Narrative Linearity into Data Stories

Background & Motivation



More specifically, we are interested in:


(1) What are the regular patterns of manipulating narrative linearity in time-oriented stories; 

(2) Whether different narrative order patterns help improve story expressiveness. 
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- Incorporating Narrative Linearity into Data Stories

Background & Motivation



Step I: Preliminary Interviews 
First, we conducted preliminary interviews with seven experts to understand the motivations and challenges 
of manipulating narrative linearity in time-oriented stories.
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Step II: Corpus Collection & Analysis 
Then, we collected a corpus of 80 time-oriented stories.
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By coding the 80 stories, we identified six most salient patterns of narrative orders, including 
chronology and 5 anachronies.
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Chronology
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Trace-back
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Trailer
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Recurrence
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Halfway-back 
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Anchor
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Step III: Evaluation 
Next, we conducted a crowdsourcing study with 221 participants to evaluate and compare the six patterns.


Hypotheses: 
H1: We will observe substantial differences in the learning outcome between the six narrative order patterns. 

H2: We will observe substantial differences in user engagement between the six narrative order patterns.

H3: We will observe substantial differences in the tension between expressiveness and comprehensibility 
between the six narrative order patterns. 


Stimuli: 
3 time-oriented stories visualized with timelines ✕ 6 narrative order patterns
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H1: We will observe substantial differences in the learning outcome between the six narrative 
order patterns. 


Measurement: 
Immediate recall


Result: 
No significant difference in recall was found between chronology and anachronies or between the 
six patterns.
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H2: We will observe substantial differences in user engagement between the six narrative order patterns.

Measurement: 7 metrics of user engagement (7-point Likert scale)
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Overall, the results indicated that 
anachronies have the potential to make 
time-oriented stories more expressive 
without hindering comprehensibility.

H3: We will observe substantial differences in 
the tension between expressiveness and 
comprehensibility between the six narrative 
order patterns.


Measurement: 
Grid evaluation
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Takeaways & Future Work 

Our work have shed light on some archetypal structures of time-oriented stories. Such story 
templates have opened up the potential for generating expressive narrative visualization 
automatically or semi-automatically. 


We found that manipulating narrative linearity is common in time-oriented data storytelling.

To increase story expressiveness, people may intentionally add extra turns or jumps (i.e., 
bigger transition cost) to the narrative order to inject a climax or tension into a data story.


Our evaluation suggested that anachronies (trace-back, trailer, and halfway-back, especially) 
have the potential to increase user engagement and lead to expressive storytelling.

Exploring Narrative Linearity in Time-Oriented Stories



Thanks :)
Xingyu Lan


xingyulan@tongji.edu.cn


olivialan.github.io

mailto:xingyulan@tongji.edu.cn
http://olivialan.github.io
mailto:xingyulan@tongji.edu.cn
http://olivialan.github.io

