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Marshall et al.

Surveys of visually impaired Braille readers show preferences for 

di�erent technologies in di�erent contexts: audio books for leisure 

reading; screen readers for on-line resources; Braille for digesting 

challenging content, while �nding information in public spaces and 

packaging still lacks e�ective reading supports.

Braille in an evolving 
technological world

implications for designing for the 
visually impaired

Peterson et al.

Eye-tracking technology as a mode of user input is explored 

through a novel framework, the “tech receptivity interval, which 

distinguishes infancy versus maturity levels of acceptance of 

emerging technologies.

Gaze-based 
HCI applications

implications for designing for 
emerging technologies

Lonsdale et al.

Integrating text and visualization using research-based 

information design principles and user-centered methods 

signi�cantly improved the accessing, �nding, and understanding 

medical  information than a text-heavy presentation of the 

same information.

Enhancing Bowel 
Cancer Surgery 
Recovery

implications for designing 
information, particularly for 
healthcare

Kuraitytė et al.

Kinds of kinetic (moving or morphing) type are compared using 

eye-tracking to assess which aspects of kinetic type better attract 

readers’ attention.

Impact of Kinetic 
Typography on 
Readers’ Attention

implications for design of kinetic 
type to attract and manage 
attention  

Parhami

Presentation of features of Persian script that made it di�cult to 

implementation on modern technologies including discussion of 

the interplay between centuries-old Persian culture/lan-

guage/script and modern technology �nding that the same 

features that it di�cult to design legible and aesthetically pleasing 

Persian printouts/displays also lead to challenges in automatic 

text recognition.

Writing in Persian: the 
Intersection of culture 
and technology

implications for  type design and 
design’s role in culture/technology 
con�icts  

Nonaka et al.

Historic evaluation of the design of Japanese sign language a�rms 

the superiority of user-centered design methods that appreciate 

language di�erences, particularly the di�erence between sign 

language and signed expressions of spoken language.

Linguistic and cultural 
design features of sign 
language in Japan

important for designers of 
sign-to-voice/voice-to-sign 
technologies and for designers of 
visual symbols versus visual 
representations of spoken language

Serin et al.  

Surveys of educators of Autistic children supported by literature 

review guided the design of a typeface to support teaching Autistic 

individuals to read. implications for typeface design 
and user-centered    inclusive design 
methods

A Latin-script typeface 
for education of 
individuals with Autism

0 6  •  2 9

3 0 •  6 5

6 6 •  9 7

Drawing characteristics that impact correct image recognition are 

drawing detail, cropping, & point-of-view: 

i m p l i c a t i o n s  f o r  i l l u s t r a t i o n  a n d  i c o n i c  v i s u a l  c o m m u n i c a t i o n

Reymond  /  Müller  /  Grumbinaite

Typographic characteristics of boldface, extended, & baseline shift  led 

children to increase volume, duration, & pitch when reading aloud: 

i m p l i c a t i o n s  f o r  t y p e f a c e  d e s i g n  f o r  t e x t  m e s s a g i n g

Bessemans  /  Renckens  /  Bormans  /  Nuyts  /  Larson

Con�rmed greater letterspacing, letter width, & thicker strokes 

positively impact reading, while �nding uneven distribution of vertical 

spaces in letterforms results in faster reading speeds in older adults: 

i m p l i c a t i o n s  f o r  t y p e s e t t i n g

Beier  /  Oderkerk50

Each letterform skeleton of the Latin alphabet activates a di�erent basic 

visual feature or combination of basic visual features of perception: 

i m p l i c a t i o n s  f o r  l e g i b i l i t y ,  t y p e f a c e  d e s i g n  a n d  l o g o t y p e  d e s i g n

Zender70
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Reading is one of the most complex cognitive processes requiring attention. In this research, 
we investigated the differences in attention duration, measured as fixation duration, of the 
different sub-categories of Kinetic Typography when compared to Serial Presentation. We 
used an eye-tracking system to record eye movements of controlled stimuli. Each stimulus 
consisted of a match between a different word and sub-category of Kinetic Typography. The 
data collected revealed significant differences between Fluid Typography and Serial Presen-

tation in attention duration. 

These results are a starting point to understand better Kinetic Typography readers’ attention, 
which might lead to a better digital reading experience.

K e y w o r d s :

Kinetic Typography, 
Attention, 
Eye tracking, 
Digital Reading

1 7 0 1 7 1
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I n t r o d u c t i o n
This research on Kinetic Typography, conducted with the use of an eye-tracking system, 
investigates how movement in the different categories of Kinetic Typography affects the at-
tention patterns of a reader and the reading experiences it induces.

Within the field of typography, the term Kinetic Typography describes everything that moves 
utilizing micro and macro typography. However, in this study we focus on the analysis of a 
single word. The experience of reading on screen has become a day to day activity for the 
majority of the reading public. Typography on screen appeared together with the cinema at 
the turn of the 19th century. The screen, by its nature, is a dynamic platform, and this induced 
typography to move as well. Matt Woolman and Jeffrey Bellantoni state that Georges Méliès 
was the first to experiment with “animated letterforms” by using the principle of stop motion 
animation (Woolman, 1999, p.9). These experiments were done in 1899 and were used for a 
toy advertisement. By the 20th century, typography started to move on-screen in more com-
plex techniques: it scrolled, spun, or was constructed in time. In the fifties, Saul Bass became 
the star of Kinetic Typography. Bass’s titles for Psycho and North by Northwest became iconic. 
They played a crucial role in both Kinetic Typography and the art of cinema titles, illustrating 
Brownie’s statement that Kinetic Typography is not an invention of the digital age (Brownie, 
2015, p.4). Later on, rapid technological changes took typography to the computer screen. 
Noticing the lack of systematic studies of typography on screen, in 1995, Yin Yin Wong laid 
the groundwork for the field of typography on screen, called Temporal Typography (Wong, 
1995, p.6). In her research, Wong identified different movements and helped define the con-
cept of moving type on screen.

One of the factors affecting the legibility of a typeface displayed on-screen is its vector 
outline. While some font formats such as PostScript allow the operating system to figure out 
the vector outline, other formats, such as the widely used TrueType, require hinting, which 
is still lacking for many fonts (Lupton, 2014, p.14), leading to poor legibility on screen. Even 
though the most significant advantage of typography on-screen versus print is that typogra-
phy on-screen can have movement involved, it is important to mention that the introduced 
movement has an impact on the vector outline, and so might influence the legibility of the 
typeface. Therefore, further and more profound research of typographic movement on screen 
can deliver us an improved Kinetic Typography reading experience.

T a x o n o m y  o f  T e m p o r a l  T y p o g r a p h y
In 2015 Brownie published a taxonomy of Temporal Typography (Brownie, 2015), in which 
she classified all possible movements of typography (see figure 1). This taxonomy is the 
foundation for our experiment design. In this experiment, we will compare the stimuli of 
Kinetic Typography using experimental moving type designs. All of the stimuli are classified 
under the different Kinetic Typography categories and sub-categories as set out by Brownie. 
The sub-categories of Kinetic Typography are compared to Serial Presentation, the category 
where no movement is involved.

According to Brownie’s taxonomy, Temporal Typography has two main categories: Serial Pre-
sentation and Kinetic Typography. As there are many ways of making typography on-screen 
to move, there are many categories within Kinetic Typography.

F I G U R E  1

T a x o n o m y  o f  K i n e t i c  T y p o g r a p h y 

( B r o w n i e ,  2 0 1 5 ) .

Kinetic Typography has two main categories: Global Motion and Local Kineticism. In these 
terms, the words local and global represent the location of the movement. In Global Motion, 
the change occurs in the whole sentence or word, while in Local Kineticism, the change is in 
a specific place of the sentence, word, or, more commonly, letter. Local Kineticism is the more 
complex of the two as letterforms are constructed in time or have a changing movement in 
the outline of the letterform.

Global Motion is divided into the sub-categories Scrolling Typography and Dynamic Layout. 
Scrolling Typography is a set of words or piece of text that scrolls through screen. Three sub-
subcategories of Scrolling Typography are: Scrolling Vertical Typography, Scrolling Horizontal 
Typography and Three-dimensional Typography. Scrolling Vertical Typography is the one that 
scrolls from the bottom of the screen to the top or vice versa. Scrolling Horizontal Typogra-
phy is typography that scrolls horizontally from one side of the screen to the other side. In 
three-dimensional Typography, text scrolls from the bottom to the top of the screen and, as 
it reaches the top, the size and perspective of the text line shrinks, leaving the bottom line of 
the text larger than the top one. Dynamic Layout is a sub-category where the letters or words 
in a composition move in relation to each other.

Local Kineticism can be further divided into the sub-categories Elastic Typography and 
Fluid Typography. Elastic Typography refers to a movement in the outline of the letter. This 
movement never breaks the outline, so the identity of the letterform remains intact. Fluid 
Typography is constructed in time and has phases when the identity of the letterforms is not 
fully revealed, which distinguishes it from the other categories (see figure 2). Fluid Typography 
has three sub-subcategories: Metamorphosis, Construction, and Revelation. Metamorphosis 
is a category where typography is constructed by the evolution of the shape of an object. In 
Construction, each letter is constructed from several pieces. Finally, the category of Revela-
tion refers to typography that appears by using colour or rotation.
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F I G U R E  2

P h a s e s  o f  F l u i d  T y p o g r a p h y

We can see 5 phases of construction of Fluid Typography’s sub-

category Metamorphosis. From top to bottom, we see screenshots of 

the stimulus at 2, 4, and 6 seconds respectively, then, screenshots at 8 

and 10 seconds. We can notice that the identity of the letterforms is not 

revealed until the last seconds.

A t t e n t i o n  a n d  E y e - t r a c k i n g
Reading is a complex cognitive process (Hong, Kim, Y., Goetz, E. T.,( 1991-2004), p. 205.). In 
comparison with Serial Presentation, the movement in Kinetic Typography introduces an extra 
factor for the brain to address while reading, which can make this process more demanding.

Kinetic Typography requires new approaches of analyzation and, thus, a different method 
than those used when analyzing Serial Presentation. To better assess the differences in 
reader’s attention between the categories of the taxonomy of Temporal Typography, we 
propose to use eye-tracking technology. There are three main reasons for using eye-tracking 
technology in our study. First of all, eye tracking is traditionally used for reading research on 
screen. Also Kinetic Typography can only exist within its medium which is a screen. Secondly, 
eye tracking provides quantitative results and dynamic visualisations fitting the dynamic 
nature of Kinetic Typography. Finally, studies such as Deans, O’Laughlin, Brubaker, Gay, and 
Krug (2010) or Bojko (2013, p.14) reveal how eye tracking data provides us insights on visual 
attention due to, for example, the close connection between attention and fixations. By tak-
ing this into account, we hope that the eye-tracking data can shed a light on which elements 
of Kinetic Typography attract attention.

F I G U R E  3

S a c c a d e

A saccade is a short ballistic eye jump. In this Scan Path Visualisation, 

we can see saccades represented by the lines connecting fixations 1 to 

2, 2 to 3, etc.

F I G U R E  4

F i x a t i o n

Fixation is a stop between saccades. In Figure 4, we see saccades 

represented by circles. Larger circles represent longer fixation duration. 

In this example, we see eight different participants, represented by 

eight different colours, watching the same stimulus. The number inside 

the circle refers to the number of fixations each participant has made 

since the start of the stimulus.
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While we are reading, our eyes make short ballistic jumps to find objects. This movement is 
called a saccade (see figure 3), and when the eyes stop, we call this a fixation (see figure 4). 
Fixations are the stop where we process the information. The fixation location is also called 
the attention point (Bojko, A. (2013) p.14 ).  Eye-tracking systems allow us to see and analyze 
a scan path of the eye movement, represented by the series of saccades and fixations (see 
figure 5). The collected data can also be exported as heat maps, which are visualizations 
representing the duration of the fixations (see figure 6). Heat maps are relevant for researches 
focusing on either fixation duration or attention. We cannot measure the attention of a 
person directly, as attention is a subjective state of mind. Therefore, in this study, we will use 
fixation duration, measured in milliseconds, as an approximation of attention, on the basis 
that fixations are referred to as attention points (Bojko, 2013, p.19), and the assumption that if 
the eyes fixate on a location, the person’s attention is focused on that location (Rayner, 1998, 
p.375).  Note that saccades are also important in attention studies (Deans, 2010). During this 
jump, attention searches for a focus point and is not entirely absent. But it is assumed that 
attention is on another level than a level really useful for reading. Therefore, the experiment 
discussed in this paper will mainly describe the impact of typography on fixation duration 
and less on the measures regarding saccades.

F I G U R E  5

S c a n  p a t h  v i s u a l i z a t i o n

Three screenshots of the Scan Path visualization of Fluid Typography’s 

sub-category Construction. We see fifteen participants watching the 

stimulus at the same time. We can follow their fixations and saccades as 

the stimulus evolves. 
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F I G U R E  6

H e a t  m a p

In this figure, we can see a heat map, where the temperature of the 

colour (from blue to red in the original) represents the duration of 

the fixation for a given area. We see fifteen participants watching the 

stimulus at the same time. These are the heat maps at exactly the same 

moments as the three scan path visualizations of Figure 5.  

E x p e r i m e n t  D e s i g n
The experiment was designed to see what is the impact of the different Kinetic Typography 
sub-categories on attention duration, measured as eye tracked fixation duration, compared 
with the attention duration of Serial Presentation. The experiment consisted of showing a 
sequence of stimuli to a participant and recording eye movement data with an eye-tracking 
system. Each stimulus consisted of an animated 10 seconds video displaying one single word 
in one of the sub-categories of Kinetic Typography.

There were a total of 30 participants, 9 of which were non-native speakers. The participants 
were university students with an average age of 25 years. All the participants had normal or 
corrected to normal vision.  None of the participants was diagnosed with any kind of disability.

The participants were divided into two groups: A and B (see figure 7). Each group had 15 par-
ticipants, and each participant was shown seven videos of different sub-categories of Kinetic 
Typography.  Participants from different groups were shown different matches between 
words and sub-categories to avoid the impact of the specific word in the results. All stimuli 
were shown in random order, and the switch between the stimuli was made automatically. 
The only instruction given to the participants was to watch the videos.

M e t h o d
Apparatus and Stimuli: All data were collected with Eye-tracker SMI iView X Hi-Speed 1250 in 
Psycholinguistic Laboratory at Faculty of Letras, University of Lisbon in November 2017. Every 
stimulus was controlled by its language, meaning, and length.

L a n g u a g e ,  L e n g t h ,  a n d  M e a n i n g
The Portuguese language was used for the stimuli. Since the experiment was conducted in 
Portugal, we wanted to avoid deviations in results due to unfamiliarity with the language (see 
figure 7). All the words had the same length to prevent length from becoming an additional 
independent variable. As well, all stimuli consisted of grammatically comparable words. If one 
stimulus were an adjective while the other was a noun, the speech part of the stimulus would 
be an additional variable to consider in the analysis. Moreover, some of the participants may 
‘prefer’ one speech part over another, that way distorting the experiment results. Therefore, the 
same speech part was selected for all the stimuli - nouns. However, each stimulus contained a 
different noun. The objective was to avoid that the participants would initially read the word 
attentively but, due to the repetition, would not read it thoroughly in the following stimuli.

R e s u l t s
We investigated the impact of (1) sub-categories of Temporal Typography (Serial Presen-
tation, Vertical Scrolling Typography, Horizontal Scrolling Typography, Metamorphosis, 
Construction Revelation and Elastic Typography), (2) native language (3) word shown and (4) 
group on several different eye movement measures: Average Fixation Duration, Total Fixation 
Duration, Number of Fixations, Average Saccade Duration, Total Saccade Duration, Number of 
Saccades. For the statistical analyses, General Linear Models (GLMs) with repeated measures 
were built using SAS. 
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The linear models showed no significant impact of the word that was shown nor of the group 
to which the participant belonged, confirming the experience was controlled. It was found 
that being non-native influenced the fixation variables for all categories, so a correction coef-
ficient was calculated by the Generalized Linear Model for non-native speakers.

F I G U R E  8

R e s u l t s  -  A  c o m p a r i s o n  o f  e y e 

m o v e m e n t  m e a s u r e m e n t s  b e t w e e n  S e r i a l 

P r e s e n t a t i o n  a n d  t h e  c a t e g o r i e s  o f 

K i n e t i c  T y p o g r a p h y

Estimates of a Generalised Linear Model of several eye movement 

measurements depending on category and native language. The 

first row gives the estimate of eye movement measurements in 

milliseconds/counts for Serial Presentation. The other rows (except 

the last one) state for the different typefaces how much the estimates 

of the eye movement measurements differ from eye movement 

measurements of Serial Presentation. The last row shows how much 

the estimates of the eye movement measurements of non-native 

Portuguese speakers differ from eye movement measurements 

of native Portuguese speakers. Stars indicate if the estimate differ 

significantly from Serial Presentation: * = p < 0.05, ** =p<0.01,  

*** = p < 0.0001

Figure 8 can be interpreted as follows: The reference situation (in this research, Serial Presen-
tation presented to a Portuguese native speaker) has a mean Average Fixation Duration of 
443 milliseconds (see second row, column 2). The other rows are corrections on this reference 
number.  E.g., the mean Average Fixation Duration of Construction is 443 – 172 = 271 ms. This 
difference with Serial Presentation is significant (P-value  < 0.01). The correction of non-native 
Portuguese speakers is cumulative with the corrections of category. E.g. the mean of the 
Average Fixation Duration of a non-native speaker that is presented a stimulus in Metamor-
phosis = 443 (reference situation) – 108 (Metamorphosis) + 96 (non-native speaker) = 431 ms. 

Word Meaning in 
English 

Category Sub-category Group 
A  

Group B 

Chinelo Slipper Scrolling Typography Scrolling Vertical A  

  Fluid Typography Revelation  B 

Cenoura Carrot Fluid Typography Revelation A  

  Elastic Typography   B 

Pintura Painting Serial Presentation  A  

  Fluid Typography Metamorphosis  B 

Violino Violin Elastic Typography  A  

  Scrolling Typography Scrolling Horizontal  B 

Formiga  Ant Fluid Typography Metamorphosis A  

  Fluid Typography Construction  B 

Gravata  Tie Scrolling Typography Scrolling Horizontal A  

  Serial Presentation   B 

Caderno Notebook Fluid Typography Construction A  

  Scrolling Typography Scrolling Vertical  B 

 

F I G U R E  7

S t i m u l u s  p e r  g r o u p

The groups were shown stimuli with the same word but different 

sub-categories. 

Estimates  
Fixation 
Duration 
Total 

Fixation 
Duration 
Average 

Fixation 
Count 

Saccade 
Duration 
Average 

Saccade 
Duration 
Total 

Saccade 
Count 

Serial Presentation  8427 443 23,2 48,1 828 17,6 

Construction -104 -172 ** 6,4 ** -3,2 348 *** 8,2 *** 

Revelation -183 -148 ** 5,0 ** -3,7 * 230 ** 6,4 ** 

Metamorphosis -21 -108 * 2,9 -3,4 * 177 * 4,8 ** 

Scrolling Vertical 43 -70 0,6 -0,9 99 2,1 

Scrolling Horizontal -80 -42 -1,1 0,0 75 1,4 

Elastic Typography -92 -23 0,5 -1,0 68 1,7 

Non-Native Portuguese 277 * 96 ** -2,1 * -0,9 -95 -1,5 
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Some noteworthy results of Figure 8: (1) The category sub-category of the stimulus has never 
a significant impact on Total Fixation Duration. (2) The Average Fixation Duration of all cate-
gories of Temporal Typography were shorter than the Average Fixation Duration of a stimulus 
of Serial Presentation. However, significant differences only appeared in sub-categories of 
Fluid Typography: Construction, Revelation, and Metamorphosis. (3) The Total Saccade Dura-
tion of all categories of Temporal Typography were longer than the Total Saccade Duration of 
a stimulus of Serial Presentation. Significant differences only appeared in sub-categories of 
Fluid Typography: Construction, Revelation, and Metamorphosis. (4) Even if we tend to spot 
some trends, none of the variables of Scrolling Typography or Elastic Typography differed 
significantly from Serial presentation. (5) Both the number of Fixations and the number of 
Saccades differ almost always significantly from Serial Presentation for the three Fluid Ty-
pography categories: Construction, Revelation, and Metamorphosis. (6) Non-native speakers 
fixate less often but for longer, both on average as in total.

Apart from the analyses shown in the table, we also investigated the correlation between 
the Number of Fixations and Fixation Duration. There was a significant negative correlation 
between the Number of Fixations and all measures of Fixation Duration. The stimuli with the 
higher Fixation counts had shorter Fixation Durations. For Average Fixation Duration, the 
Pearson correlation coefficient equals -0.82 (P-value < 0.0001).

D i s c u s s i o n
There is a clear difference in the way participants looked at the three sub-categories of Fluid 
Typography compared to Serial Presentation. Construction differs the most from Serial Pre-
sentation, then Revelation, and finally Metamorphosis. There were no significant differences 
in Total Fixation Duration between all the categories, but with Fluid Typography, participants 
fixate for shorter durations, yet more often. Fluid Typography also resulted in Higher Total 
Saccade Duration when compared to Serial Presentation. The dynamic nature of Fluid Typo-
graphy might cause this effect. In Fluid Typography stimuli, participants are shown several 
independent objects, and therefore their eyes move more often to focus on these objects, 
leading to the shorter but more often fixations. This duality of lower Average Fixation Dura-
tion but similar Total Fixation Duration makes us wonder whether Fluid Typography could be 
a better fit than Serial Presentation for people with different reading patterns such as shorter 
fixations, a characteristic of, for example, people with Attention Deficit Hyperactivity Disorder 
(Rayner, K., (1998) p. 378.). 

Another relevant result was the lack of significant differences in any measures between Serial 
Presentation and Scrolling or Elastic Typography. These categories are less complex than Fluid 
Typography and, therefore, closer to Serial Presentation. The lack of significant differences 
here seems to suggest these are indeed good alternatives for Serial Presentation, which do 
not overly affect the reading experience of a single word, at least when measured by fixation 
and saccade measures.

A limitation of the study was the small number of participants per group. Another limitation 
was the considerable number of participants who were non-native speakers. Rayner and 
Schother have shown that non-native speakers have longer fixation times (Schoter, 2012). 
Therefore, in the future, a more controlled environment would be secured by excluding 
non-native speakers. 

In the current study, we focused on stimuli consisting of a single word. The question naturally 
arises: what would the results look like if we worked with a sentence or even a text? Analyzing 
text could provide us insight on comprehension. The text comprehension task analysis could 
be a further step of this research to understand further the participants’ experience of read-
ing Kinetic Typography and how the longer Fixation Duration or higher Number of Fixations 
could be related to comprehension. Having a group of participants with distinct characteristi-
cs, such as ADHD, could test if Fluid Typography is suitable for different reading patterns and 
also highlight limitations with the use of certain categories of Kinetic Typography.
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