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Abstract 
A screencast is a digital recording of computer screen output. The 

format is frequently used to demonstrate and teach the usage of software 

functions, and is then often accompanied by narrative audio. In order for 

a screencast to be considered effective in these cases, it is required that it 

clearly conveys the interaction between user and computer program. 

This is problematic in the case of gesture based user interfaces since 

input by touch gestures lack visual representation other than feedback 

from the user interface. Thus, from visual information only, it is hard for 

the audience to interpret which specific gesture, such as touch, long 

touch and double touch, is used for a specific program function. Instead 

they have to rely on the producer communicating the information in 

some other way. 

In this master’s thesis, a pictorial language with the purpose of 

visualizing touch gestures in screencasts is designed, since it could be a 

potential solution to the above dilemma. This is done by combining an 

autobiographical design method with external user evaluations. The 

research suggest that users interpret this type of visualizations as 

interface functions rather than physical touch gestures, and that some of 

the language’s design attributes are highly dependent on external factors. 

Thus, for the pictorial language to function as an effective tool in 

screencasts, it is needed for the producers using the tool to understand 

both its limitations as well as possibilities.  



Pekgestsvisualiseringar i 
screencasts – att designa ett 
bildspråk med hjälp av en 
autobiografisk designmetod 

Sammanfattning 
En screencast är en digital inspelning av en bildskärms utsignal. 

Formatet används ofta för att demonstrera och lära ut användningen av 

programfunktioner och ackompanjeras då generellt av ett narrativt 

ljudspår. För att en screencast ska anses vara effektiv i dessa fall krävs 

att den tydligt förmedlar interaktionen mellan användaren och 

programvaran. Detta är problematiskt i fallet med gestbaserade 

användargränssnitt eftersom inmatning genom pekgester saknar visuell 

representation annat än feedback från användargränssnittet. Således blir 

det exempelvis svårt för publiken att enbart från det visuella förstå om 

en specifik programfunktion är kopplad till pek, långpek eller 

dubbelpek. Istället måste de förlita sig på att producenten kommunicerar 

den informationen på något annat vis. 

I detta examensarbete designas ett bildspråk i syfte att visualisera 

pekgester i screencasts eftersom ett sådant språk skulle potentiellt kunna 

lösa ovanstående dilemma. Detta görs genom att kombinera en 

självbiografisk designmetod med externa användarutvärderingar. 

Forskningen tyder på att användare tolkar denna typ av visualiseringar 

som gränssnittsfunktioner snarare än fysiska pekgester, samt att vissa av 

bildspråkets designattribut är helt beroende av externa faktorer. Detta 

betyder att för att ett bildspråk ska fungera som ett effektivt verktyg i 

screencasts, krävs att de producenter som använder sig av verktyget är 

medvetna om språkets begränsningar såväl som möjligheter.  
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1. Introduction 
In this chapter I intend to motivate to the reader why this master’s thesis 

is to be considered relevant at the present time. Furthermore, I will 

introduce the reader to the main research question, delimitations, and 

for the essay relevant definitions. 

1.1 Background 

A screencast is a digital recording of computer screen output, and 

sometimes, audio output. The format is frequently used to help 

demonstrate and teach the use of software features. In order for a 

screencast to be considered effective in such learning cases, it is required 

that it clearly conveys the interaction between user and computer 

program. This is often helped by the fact that the user can follow the 

cursor visually on screen. By adding graphics to the screencast, the user 

can be notified of which type of interaction is being used e.g. left click, 

right click, mouse scroll and so forth. Other types of interaction can also 

be illustrated with the help of graphics. By displaying a key combination 

such as ALT + CTRL + Q, the user is notified that a keyboard shortcut 

was used to interact with the software. 

As wireless networks become more secure and mobile devices more 

powerful, it is plausible that mobile gesture based devices will evolve to 

become frequently used tools at our workplaces. When increasingly 

more complex software is being developed for these devices, screencasts 

will be a good alternative when educating employees in software 

features. However, with mobile devices comes new forms of interaction 

such as touch gesture interaction amongst many others. The question 

that then arise is how do we visualize these new forms of interaction in 

screencasts? In the case of touch gesture interaction, one possible way 

to solve the above question is to design a pictorial language that is 

layered on top of the screencasts. This approach is the equivalent of the 

graphical visualization of user input by mouse or keyboard interaction. 

However, such a language can be designed in many different ways. It 

could be static or animated, colorful or grayscale, metaphoric or 

abstract. 
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1.2 Problem Definition 

As described in the previous chapter, In order for screencasts to be 

considered effective in learning situations they must convey the human-

computer interaction that happens in a program's user interface. This is 

relatively easy to do when it comes to output; the part of interaction 

where the software communicates to the user, often called interface 

feedback. One simply record the output channels such as the screen 

output or the audio output. The input however, when the user 

communicates to the computer software, can be less easy to convey. In 

touch gesture interaction there is often no on-screen cues of the input 

other than feedback from the software’s user interface. Thus, overlaying 

a pictorial language seem like a viable way to go about the input gesture 

visualization. 

In a situation where many people are reliant on understanding such a 

language it needs to be well-formed. In this case, well-formed can be 

defined as A) optimized for the screencast format, B) understandable by 

a broad user base and C) expandable when new touch gestures are made 

available such as various multi-touch gestures. However, in order to be 

able to design a well-formed pictorial language, research need to be 

done about which attributes are suited for such a language as well as 

how it is perceived by users in general.  

1.2.1 Main Research Question 

What can be learned about touch gesture visualizations in screencasts, 

by designing a pictorial language with the purpose of communicating 

input interaction by touch gestures? 

In order to answer the main research question I’ve decided to use 

autobiographical design as main research method. Thus, I think it is in 

order to add the sub-question can autobiographical design be used when 

targeting a broader user base?  

  



 

3 

1.2.2 Delimitations 

 

Touch Gestures 

There are a number of algorithms used by different gesture 

based devices to identify input by touch interaction. Some 

of these algorithms are very advance, allowing for complex 

gesture paths and multi-touch gestures. Basically there is an 

infinite number of possible touch gestures that can be 

implemented by gesture based user interfaces. 

In this thesis I am researching touch gesture visualizations 

within the context of screencasts by designing a pictorial 

language visualizing input by touch gestures. Since I’m 

aiming at a well-formed language, as described in chapter 

1.2, it should be expandable. Thus, for the scope of this 

thesis, the pictorial language need only support a limited 

number of touch gestures. 

I’ve opted to use a set of touch gestures by Android called 

the Android Core Gestures. These gestures are supported by 

default by any Android device, and since Android is one of 

the major operative systems developed for gesture based 

devices, these gestures should be familiar to anyone that has 

previously used an Android touch device. The gestures 

included are touch, swipe or drag, long press, long press 

drag, double touch, double touch drag, pinch open and 

pinch close. Also, the Android Core Gestures translate 

fairly well to both Apple’s and Microsoft’s core gestures 

implemented in their respectively gesture based operative 

systems. 

Screencasting for Educational Purposes 

Screencasts can be used for many different things other than 

for educational purposes. For instance, in the game 

entertainment industry screencasting is commonly used to 

broadcast gameplay both live and on-demand. However, in 

this master’s thesis I’m focusing on screencasts for the 

purpose of teaching and learning software features. 
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Designing without use of actual screencasts 

Lastly, I’ve decided to design and evaluate the pictorial 

language without layering it on top of actual screencasts. 

This might seem counterintuitive, however, the reasoning 

behind this decision is that the language will be harder to 

understand this way. This is because in a normal use case, 

the screencast will give clues of what the pictorial language 

tries to communicate. The logic is thus, that if the language 

is designed for use in screencasts, but can be understood 

without that context, it will also be understood when in that 

context. This also adds the benefit of the language being 

inclusive to people with impairments in such a way that 

they cannot perceive some clues from the screencast, for 

instance in the case of hearing deficiencies. 

 

1.2.3 Definitions 

 

Computer Icon 

According to Souza (2005), Peirce classified signs into 

icons, indices and symbols. In HCI we often use the word 

icon, even though the sign we are talking about does not 

meet Peirce’s icon-criteria. Therefore it is necessary to 

define the word icon for this thesis. I have opted to use a 

less strict definition than Peirce’s, since it fits with the 

common HCI-usage of the word: A computer icon is a 

visual symbolic representation that is not words, mediated 

through a computer. 

Lenses of Evaluation 

In this thesis, when talking about lenses of evaluation, these 

are the lenses defined by Zimmerman, Forlizzi and Evenson 

(2007) which are detailed further in chapter 2.3.1. 
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2. Contextual Orientation 
The purpose of this chapter is to guide the reader through today’s most 

common applications of touch gesture visualizations. I will also account 

for related research, as well as theories and models of importance for 

this thesis. 

2.1 Current Application 

Touch gesture visualization can be categorized into two main areas of 

use: touch gesture feedback and educational graphics. The main purpose 

of touch gesture feedback is to notify users that a touch gesture has been 

registered by the gesture based user interface, as well as the screen 

location of the registered input gesture. Usually these feedback type of 

visualizations are designed as to not distract the users, communicating 

their messages whilst not making the users lose focus on the larger task 

at hand. Thus the visualizations are often subtle and transparent. 

However, in Windows 8 there is an option to optimize touch feedback 

for projection to an external monitor. With this option turned on, the 

visualizations become much less subtle and therefor easier to spot (see 

figure 1). The reason for the change in design is that the purpose of the 

optimization is to make it easier to notify an audience, not currently 

operating the user interface, about registered gesture input. These 

optimized type of visualizations are what is most often found today in 

screencasts produced on gesture based interfaces, if any at all. 

 

 

Figure 1) Touch gesture feedback as displayed in Windows 8. From left to right: Unoptimized 

feedback versus optimized feedback on a light background. Unoptimized versus optimized 

feedback on a dark background. 
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When used as educational graphics, the purpose of touch gesture 

visualizations is to make a set of instructions easier to understand than it 

could be using text only. There are two different types of design 

commonly used for these visualizations. Figure 2) illustrates how touch 

gestures are visualized in the Android Developer API. In this type of 

design, context is communicated by using a touch device, such as a 

smartphone, as background for the actual touch gesture visualization. 

The gesture visualization is commonly highlighted in some way, making 

it stand out from the background, thus making it easier to spot. 

 

 

Figure 2) Visualization of touch gestures as displayed in the Android Developer API 

(Android, 2014). From left to right: Long Press Drag, Double Touch and Double Touch Drag. 

 

A second way commonly used to visualize touch gesture in educational 

graphics is the way used by Microsoft on the Windows support web (see 

figure 3). This type of design uses the drawing of a hand, rather than a 

touch device, to communicate the context of touch gesture interaction. 

The hand is also used to visualize the actual touch gesture, often with the 

help of additional highlighted graphics. 

 

 

Figure 3) Visualization of touch gestures as displayed in the Windows support web 

(Microsoft, 2014). From left to right: Tap, Press and Hold and Pinch or Stretch to Zoom. 
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Using the drawings of hands to set the context of touch gesture 

interaction is a good practice since most people associate hands with 

touch. The downside is that the hand might be blocking important 

information in some cases, such as when the background is that of a 

gesture based user interface. In these cases the first type of design is a 

better option. However, the downside of that alternative is that for an 

audience unfamiliar with touch gesture interactions, interpreting the 

graphics as intended by the designer might be harder than it would have 

been with the hand-type of design. 

2.2 Related Research 

2.2.2 Computer Icons 

Huang, Kong-King and Chai-Fen (2002) studied factors affecting the 

design of computer icons, focusing on icons’ aesthetical properties. In 

the study they synthesized 19 icon design principles from a set of 50 

design principles gathered by reviewing articles on icon design 

guidelines. The principles were then ranked by a total of 30 icon 

designers and sorted into five factors. These factors were styling quality, 

message quality, meaningfulness, locatability and metaphor. Huang and 

Lai (2008) also studied computer icons, however, they focused on 

factors affecting the usability of computer icons for LCD touchscreens. 

In their study, they sorted 20 design attributes assembled from previous 

research into seven factors: touch field, semantics quality, dynamics, hit 

quality, tactility, color quality and shape quality. 

Whilst some of the design principles and attributes of these two studies 

are the same, others differs. For instance, Huang, Kong-King and Chai-

Fen (2002) found meaningfulness to be the most important factor, 

containing the design principles communicativeness, recognizability and 

test-before-use. Huang and Lai (2008) on the other hand, identified 

touch-field as the most important factor, containing the attributes size, 

location, density and space. Together, these studies show that any given 

computer icon is infused with many different attributes, some more 

important than others depending on the observer’s perspective. 
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This thesis borrows parts of Souza’s (2005) theories to take a semiotic 

approach to HCI (see chapter 2.3.3). From this point of view, in order 

for a computer icon to be meaningful, it need to fully achieve 

communication with the user. According to Souza (2005) this is only 

accomplished when the user in turn communicates with the icon’s 

message. In a sense, this approach makes possible to view the factors 

above from the same perspective since the design principles, or 

attributes, can be considered important if they help the icon 

communicate its message. For instance, a too small or badly positioned 

computer icon might go unseen to a user, thus failing to achieve 

communication (figure 4). Another failing of communication happens if 

the user actually communicates with the icon, but interprets the icon’s 

message in a way not intended by the designer. This is typically the case 

if the icon lacks in communicativeness or recognizability (figure 5). 

 

 

Figure 4) Screenshot of Microsoft Windows 8 toolbar. The start-menu icon has been moved 

from where it used to be, and the new location is hidden from view. 

 

 

Figure 5) Screenshot of Microsoft Word 2013 menu bar. The circled icon is used to open the 

synonyms tab, but might be interpreted in many other ways. 
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2.3 Theory 

2.3.1 A Model for Design Research 

As implied by the main research question (chapter 1.2.1), the approach 

for this master’s thesis is research through design. As such, I’ve opted to 

use Zimmerman, Forlizzi and Evenson’s (2007) model for design 

research within the field of HCI as guide for structuring my research. 

According to the model, following a research through design approach, 

the designer aims to produce novel integrations of HCI research in an 

attempt to make the right thing. By the right thing, the authors mean 

designing a research artifact with the purpose of transforming the 

current state of the world to a preferred state. It is throughout the 

process of designing the research artifact that the researcher harvest 

knowledge. Findings that serves the purpose of the artifact, moving the 

current state of the world closer to the preferred state, are infused into 

the artifact as design decisions. Other findings should be documented as 

well since they might be of equal importance. In the next three parts of 

this chapter, I’ll describe the current and preferred state of the world as 

defined for this thesis, as well as the definition of the research artifact. 

The Current State of the World 

Screencasts can’t easily convey which touch gesture is used 

as input for a certain feature when produced on a gesture 

based user interface. This renders screencasting a bad 

alternative for software education in these cases, since the 

learners’ main goal is to understand how to operate the 

software in order to complete specific tasks. 

The Preferred State of the World 

Screencasts can easily convey which touch gesture is used 

as input for a certain feature when produced on a gesture 

based user interface. This renders screencasting a good 

alternative for software education in these cases, since the 

learners’ man goal is to understand how to operate the 

software in order to complete specific tasks. 

The Research Artifact 

To transform the current state of the world towards the 

preferred one, I’ve defined my research artifact as a 

pictorial language with the purpose of communicating input 

touch gestures within the context of a screencast. 
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2.3.2 Lenses for Evaluation 

Zimmerman, Forlizzi and Evenson (2007) provides four lenses for 

evaluation of design research to formalize their model of research 

through design in HCI. The lenses are called process, invention, 

relevance and extensibility, and they are of importance for this master’s 

thesis since they in a sense dictate the structure and presentation of my 

research. Next follows a short description of each lens. 

Process 

The lens of process states that interaction design researchers 

must document their contributions in such a way that the 

process employed can be reproduced. In addition, any 

specific method used must be motivated by the researcher. 

Invention 

The lens of invention states that interaction design 

researchers must demonstrate that they have produced novel 

integration of various subject matters to address a specific 

situation. This means design researchers must show that 

they know about state of the art application and research in 

relevant subjects, and be able to motivate how their research 

makes advances in the field. 

Relevance 

Since design research seldom is about disproving the null 

hypothesis, validity isn’t a good benchmark in this case. 

Instead interaction designers should use relevance as 

benchmark. This is because there can be no expectation that 

two designers, given the same problem, will produce 

identical, or even similar artifacts. Relevance shifts the 

focus of the research artifact from the true solution to a real 

solution, the difference being that a problem can have many 

real solutions with different pros and cons. 

Extensibility 

Extensibility is defined as the ability to build on the 

resulting outcomes of interaction design research. This 

means the design researcher must have conducted research 

in such a way that the HCI community can use the resulting 

outcomes either for later research or application. 
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2.3.3 Autobiographical Design 

Neustaedter and Sengers (2012) argues that targeting yourself as user 

and evaluating your design through your own self usage is commonly 

considered a questionable approach in HCI research. However, this 

happens, and by wording the term autobiographical design, they offer 

guidelines on how to engage in this approach successfully. By 

interviewing top tier HCI researchers and practitioners Neustaedter and 

Sengers (2012) outline possibilities and limitations of autobiographical 

design. Two limitations are of particular importance for my research: 

long-term genuine usage and generalizability. 

Long-term Genuine Usage 

According to Neustaedter and Sengers (2012) research 

suggest that autobiographical design is most effective when 

combined with long-term genuine usage of a system. In 

their research, most of the respondents had used their 

systems for over a year and argued that it allowed them to 

deeply understand the effects of the system on real practice 

as opposed to novelty effects. 

This could be potentially problematic since the scope of this 

thesis is less than a year time wise. Also, it is hard to argue 

genuine usage of a full system in this thesis, since the 

pictorial language is to be part of a screencasting software. 

In regards to this, I think it is sensible to predict that my 

research will generate initial findings, rather than deep 

understanding of a particular system. 

Generalizability 

Perhaps the most important finding made by Neustaedter 

and Sengers (2012) is about the generalizability of the 

results found when conducting autobiographical design. In 

their study, all respondents strongly emphasized that the one 

thing autobiographical cannot do is to produce results 

generalizable to a broader community of users. 

Not being able to deliver some sort of generalizability 

makes for bad research according to the lenses of evaluation 

provided by Zimmerman, Forlizzi and Evenson (2007). 

Thus, I’ve opted to conduct user evaluation with external 

users after the autobiographical design process. 
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2.3.4 A Semiotic Theory of HCI 

Souza (2005) defines a theory of semiotics for use in the field of HCI. I 

will not be applying the full theory for the research conducted within the 

frame of this thesis. This is because I find that the theory needs a full 

interactive system as research artifact to be applicable, which isn’t the 

case for my research (see chapter 2.3.3 on long-term genuine usage). 

However, in designing a pictorial language I intersect the field of 

semiotics, and thus I’ve borrowed relevant concepts from Souza (2005). 

According to Souza (2005) HCI can be defined as a particular type of 

twofold computer-mediated meta-communication. She describes this 

communication as very verbose which is best illustrated with an 

example. 

“Here is my understanding of who you are, what I’ve 

learned you want or need to do, in which preferred 

ways and why. This system I have therefore designed 

for you and this is the way you can or should use it in 

order to fulfill a range of purposes that fall within this 

version“ – Example of meta-communication by Souza 

(2005) 

Clearly, as a designer adopting this communication perspective, each 

part of a user interface must be infused with both rationales and intent. 

This fits well with this thesis’s research approach, since following 

Zimmerman, Forlizzi and Evenson’s (2007) research model means 

infusing the research artifact with rationales and intent in form of design 

decisions. Souza (2005) also writes that the meta-communication is only 

fully achieved if users communicate with the message. By this she 

means that the intent sent by the designer must be interpreted by the user 

for the meta-communication to be achieved. 

This approach relies on the structure of the Peircean sign in which the 

sign’s meaning, the interpretant, is given by the interpreter. This 

basically implies that there is no sign without someone interpreting the 

sign. From this perspective, it makes sense that the meta-communication 

between interface and user cannot be achieved until interpreted by a 

user, since the signs contained in a user interface can be considered non-

existent before that time. This connects to the failings of communication 

by attributes such as size and position described in chapter 2.2.2. 
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Another important feature of the structure of the Peircean sign is that 

Peirce defined the interpretant as another sign, in other words, the 

meaning of a sign is another sign. For instance, the meaning of smoke 

might be interpreted as fire, and the meaning of fire might be interpreted 

as a source of heat. However, fire might also be interpreted as many 

other things such as danger or source of light. According to Souza 

(2005), the more we think about a significant thing, the more meaning 

we associate to it. Thus the process of interpreting is theoretically 

infinite and it is impossible to predict exact path and length of 

meaningful associations made during interpretation. 

2.3.5 Cognitive Psychology 

Johnson (2010) compares two list of user interface design guidelines 

composed by Shneiderman and Plaisant (2009) and Nielsen and Molich 

(1990). Even though both lists are worded differently, in essence they 

are almost identical. According to Johnson (2010) this is no coincidence 

since all of these design rules are based in human psychology. Below I 

will list issues of importance for this study based on the summaries by 

Johnson (2010). 

Perception 

The human perception is biased by the past (experience), 

the present (current context) and the future (goals) 

(Johnson, 2010). This is very important to keep in mind 

when designing computer icons, since it means that the 

designer must try to anticipate the users’ past experiences, 

the context in which the icons are used and the users’ goals. 

Structure 

According to Johnson (2010) our vision is optimized to see 

structures. The Gestalt Theories is a framework describing 

how our perception groups objects based on what we see. 

For instance, the principle of proximity is that the relative 

distance between objects in a display affects our perception 

of whether and how the objects are organized into 

subgroups. For this study, the Gestalt Theories can help 

predict how the individual parts of the pictorial language 

should be composed to be perceived as grouped or 

ungrouped. 
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Color Vision 

Johnson (2010) writes that the human color perception has 

both strength and limitations relevant to user interface 

design. Of course, these strengths and limitations are also 

applicable to the pictorial language designed in this 

master’s thesis. For instance, our vision is wired to detect 

contrast and not a specific color, and we perceive colors 

differently depending on the presentation of the color. This 

is important because the pictorial language doesn’t dictate 

the design of the user interface in its background. Thus, 

designing a green themed pictorial language would make 

for lower visibility when displayed on top of a green 

themed user interface. Further, according to Johnson (2010) 

roughly 8% of men and somewhat under 0.5% of women 

are color-blind in some way. Together these strengths and 

limitations suggest that designing for a broad user base, a 

high-contrast gray-scaled theme is a good option. 
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3. Design Process 
In this chapter, the reader will be guided through my design process. It 

will cover both the use of autobiographical design and external user 

evaluations. Relevant results will be pointed out when discovered, 

however, more in depth analyses will be accounted for in the next 

chapter. 

3.1 Autobiographical Design 

3.1.1 The Roles and Perspectives 

One important aspect of using autobiographical design as research 

method is that the researcher also carries the role of both designer and 

end-user. It is easy to imagine that if these three roles were held by three 

different persons they would represent three entirely different sets of 

perspectives and goals. Thus, I found it important to begin my design 

process by focusing on understanding the different roles and their goals, 

even though I would carry them all. I did this by viewing the current 

state of the world, the preferred state of the world and the research 

artifact, as defined in chapter 2.3.1, from the perspectives of the 

researcher, the designer and the user. The result was something similar 

to short personas (figure 6), which I found could help later on in the 

design process to view my progress from the different points of view. 

 

 

The Researcher 

From the perspective of the researcher, the states 

and research artifact are tools used to answer this 

thesis’s main research question.  

 

The Designer 

From the designer’s point of view, the states are 

tools to verify if possible design decisions regarding 

the research artifact are good or bad. 

 

The User 

As user, the goal is to fully comprehend and learn 

from a screencast. Thus, the research artifact is a 

tool helping in this endeavor. 

 

Figure 6) Summarized perspective based of the short personas 



 

16 

3.1.2 Pencil Sketching 

 

 

Figure 7) Pencil sketch of the parts and shape of the pictorial language. 

 

After exploring the roles and different perspectives, I started sketching 

by hand. Since communicativeness scored high as important in the study 

by Huang, Kong-King and Chai-Fen (2002), and Souza’s (2005) 

semiotic approach highlighted the importance of communication 

between computer icon and user, I wanted the overall shape and parts of 

the pictorial language to aid in the communication. I started 

experimenting with different round forms, the metaphor being 

fingerprints in more or less abstract ways (see figure 7). 

From a user’s point of view, in order for the pictorial language to be of 

use, it would have to communicate which type of touch gesture was used 

as input at a certain time in the screencast. In cases of gestures with drag 

or swipe movement, It would also be helpful if the language visualized 

both origin, path and destination. 
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At this point, I thought that basing the pictorial language on a static core 

and a dynamic frame with variable width would suffice for 

communicating type of gesture to the user. For instance, shrinking the 

width of the dynamic frame could communicate pressing on the screen. 

Also, by drawing previous gesture positions in a transparent manner, the 

language would tell the user both the origin and path of the gesture. 

3.1.3 Static Computer Sketching 

After I had finished working on pencil sketches I moved on towards 

sketching by use of computer software. Since I wanted the pictorial 

language to be usable for a broad range of users, I opted to go with a 

high contrast theme, using only black and white as color for the 

language (see figure 8). This design decision would heighten the 

accessibility of the language for any person with color blindness or sight 

deficiency (see chapter 2.3.5 on Color Vision). 

 

 

Figure 8) A set of static online sketches on top of a dark respectively a light background color. 

 

Next I wanted to explore the opacity setting of the previous gesture 

positions’ graphics. As explained earlier, the purpose of this part of the 

pictorial language is to communicate the origin and path of the 

registered touch gesture to the user. As such, the graphics should be 

visible, yet not annoying for the user. I found an opacity setting of 

somewhere between 10 – 30 % to work well (see figure 9). 



 

18 

 

Figure 9) A sketch showing how the pictorial language could look on top of a grayish 

interface. The opacity setting of the previous positions is set to 10 %. 

 

3.1.4 Language Charts 

By doing the pencil sketching and static computer sketching, I had come 

to a point where I basically had the graphics for the gesture touch and 

swipe or drag. At this point I started creating language charts based on 

the gestures listed in the Android Core Gestures chart (see chapter 1.2.2 

on Touch Gestures), thus expanding the pictorial language. 

 

 

Figure 10) First version of the language chart. 
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When designing the first version of the language chart (see figure 10) I 

found that double touch was hard to communicate through the pictorial 

language. My first thought was that it could be communicated by having 

the current gesture position fade in, fade out and fade in again in rapid 

succession. However, using this pattern would mean that the final state 

of the animation would be the same as on the gesture touch. Thus, if a 

user missed the first fade in fade out cycle, the message would be 

interpreted as touch rather than double touch.  

Still, I thought this pattern could work as intended if the fade in fade out 

cycle was long enough. To find out if this would be the case, I measured 

the time it took me to do a full double touch gesture by using the gesture 

to start and stop the stopwatch on my Android smartphone. In fifty tries, 

the quickest time from start to stop was 9 milliseconds and the slowest 

time was 18 milliseconds. From a user’s perspective, this would be far 

too short time to register the first fade in fade out cycle every time. Thus 

I decided that the part of the pictorial language indicating a double touch 

gesture had to be more persistent in its final state. The solution became a 

secondary circle outlining the main shape, expanding as a ripple in 

water. 

A second issue with the first version of the language chart was that I 

visualized the gesture long press by shrinking the width of the dynamic 

frame. The metaphor motivating this decision was that a less wide frame 

would make the overall shape look more dense, which I though could 

lead the user to think of a higher pressure being applied to the shape. 

However I actually found that the visualization of the gestures long 

press and long press drag had a higher visibility and felt less cluttered 

than the rest of the visualizations even though somewhat smaller in size. 
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Figure 11) Second version of the language chart. 

 

Thus, I started working on a second version of the language chart  

(figure 11), this time visualizing the gesture touch as the first version’s 

visualization of the gesture long press. Instead of having a static center 

and a dynamic frame, I changed the concept to a dynamic center and a 

static frame. Now, long press could be visualized by shrinking the radius 

of the center circle, whilst keeping the overall radius of the shape. I felt 

this kept the previous metaphor of a more dense shape, whilst having the 

added effect of not altering the language size, making the language seem 

more consistent. I also removed the dynamic center from all previous 

positions except the origin position, making the origin position and 

current position easier to spot for the user. 

Finally I placed the language chart on top of both light and dark 

interfaces to examine the overall visibility. I found that by inverting the 

colors of the language chart the shapes became easier to spot on both the 

light and the dark interface (see figure 12 and 13). Thus, the final 

version of the language chart looked like the second version but with 

inverted colors. 
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Figure 12) Language chart with inverted colors on top of a light colored interface. 

 

 

Figure 13) Language chart with inverted colors on top of a dark colored interface. 

 

  



 

22 

3.1.5 Animations 

After being satisfied with the appearance of the static sketches, I started 

doing animations using the final version of the language chart as guide. I 

opted to animate using processing since I could define colors, animation 

speed, size and so forth in variables, thus changing them by just 

assigning new values to the variables. 

 

 

Figure 14) Step by step visualization of the drag or swipe animation. The current location 

graphics has just faded in (A). It then moves to its destination leaving a trail of previous 

positions behind (B & C). The trail is recalled back to the current location graphics (D & E) 

which then fades out (F). 

 

I started exploring the structure of the animations. I found that they had 

a maximum of five stages (figure 14): fade in, change state, movement, 

recall and fade out. The fade in happened at the location where the touch 

gesture started. Then, in the case of a long press or double touch gesture, 

the change state stage was triggered. This would either shrink the 

dynamic center in case of long press, our start the expansion of the 

second circle in case of double touch. After the change state, in case of a 

drag or swipe type of gesture, the current location graphics would move 

from origin to its final destination, leaving a trail of previous position 

behind. I called this the movement state. After reaching the destination, it 

would recall the previous positions and then fade out. 
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After being done animating all gestures from the pictorial language 

chart, I started experimenting with different values for the attribute 

variables. I tried to set the speed of the animations so that they matched 

the speed of actual touch gestures. The result was that the animations 

felt quite fast, especially the animations visualizing touch gestures 

without a drag or swipe movement. I also experimented with the value 

of the background color. As with the static sketches, I found the 

animations visible on both light and dark backgrounds. However, since 

these findings felt highly subjective I decided that both animation speed 

and visibility on different backgrounds would also be part of the external 

user evaluation. 

3.2 User Evaluation Study 

As stated earlier, in the study by Neustaedter and Sengers (2012) all 

respondents emphasized that one thing autobiographical design cannot 

do is to produce results generalizable to a broader community of users. 

Thus, I’ve opted to conduct an external user evaluation study designed 

as a usability study with one part tests and one part interview. 

3.2.1 Users 

I opted to recruit six users for my user evaluation study: one for piloting 

and five for the actual evaluation. This was motivated by Nielsen’s 

(2000) web-article Why You Only Need to Test with 5 Users. The users 

were selected based on a few criteria. 

Age 

Since the pictorial language potentially could be very useful 

in screencasting for educational purposes at workplaces, the 

users had to be within the age range of 19 to 65. The age 

range is motivated by the fact that at 19 years of age, most 

Swedish citizens graduate from high school, and 65 is the 

Swedish common retirement age. 
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Computer Technics Interest 

Users also had to have a low computer technics interest in 

order to participate in the user evaluation. This criteria was 

set for two reasons. First of all, for the pictorial language to 

be useful at workplaces, it is important that the language 

can be understood by less tech-savvy people, which might 

be the majority of employees in many cases. The second 

reason was that a person with low computer technics 

interest would contrast me as a person with high interest for 

computer technics. Thus, evaluating the pictorial language 

with this group of people would complement my 

autobiographical design process. 

Familiarity with Touch Interaction 

The final criteria set for the users was that they had to be 

somewhat familiar with touch gesture interactions, thus the 

users had to own at least one mobile touch device. This 

criteria was set since the pictorial language doesn’t make 

any sense without the context and basic understanding of 

touch interactions. 

To find the right users, a web page briefly describing the background 

and objective of the master’s thesis was created. The page also had a 

contact form where people could fill in preliminary interest in 

participating in the user evaluation. Friends of mine were asked to 

spread the URL to people they thought matched the criteria as described 

above. A total of 13 people signed the preliminary interest form, of 

which six were selected to participate. Table A) displays the age and 

gender of the users selected. 

 

 Pilot User A User B User C User D User E 

Gender Female Female Female Female Male Male 

Age 26 27 29 55 30 59 

 

Table A) Age and gender of the users participating in the user evaluation study. 
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3.2.2 Testing 

The actual testing was structured into four parts. In the first part, the 

users watched a total of eight animations corresponding to the final 

version of the language chart. The animations were selected in random 

order to minimize the eventual learnability effect from first seeing touch 

and drag or swipe, and then the rest of the gestures building off of these 

two. Each animation could be viewed more than once, and whilst 

watching the animation, the users were asked to explain the meaning of 

the animation in terms of touch gestures and hand movement. To help 

the users formulate their answers, they were also encouraged to show the 

gesture on a touchpad handed to them, as well as explain the reasoning 

behind their answers. 

 

 

Figure 15) Visualization of Android Core Gestures (Android, 2014) 

 

In the next part of the test, the users were introduced to a chart 

visualizing the Android Core Gestures (see figure 15). They were 

informed that each visualization corresponded to one animation, and 

then I described each gesture in words and by showing the 

corresponding gesture on the touchpad. For instance, the gesture touch 

would be described as when you touch somewhere on the touch screen, 

and then I would touch the touchpad at different locations on the touch 

screen.  
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After going through the chart, making sure that the user understood all 

gesture types, the users were tasked to watch all the eight animations 

once again in the same order as before. However, this time their 

objective was to match the animation with the corresponding Android 

Common Gesture from the chart. Table B) shows the users’ combined 

result from both part one and part two. 

 

Animation Number of users that 

answered correctly in 

part one. 

Number of users that 

answered correctly in 

part two. 

Touch 3 4 

Swipe or 

Drag 

5 4 

Long Press 2 4 

Long Press 

Drag 

2 3 

Double 

Touch 

0 4 

Double 

Touch Drag 

0 2 

Pinch Open 5 5 

Pinch Close 5 5 

 

Table B) Number of users that answered correctly in part one and two of the user evaluation 

for each animation. 
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Together, part one and two of the user evaluations suggest that 

familiarity plays great part in understanding this type of pictorial 

language. For instance, all users recognized swipe or drag, pinch open 

and pinch close in the first part of the test. However, their spontaneous 

answer for these visualizations were often worded as user interface 

functions rather than touch gestures, and they had to be reminded of that 

they were supposed to describe the gesture. For instance, pinch open 

would be described as zoom in and pinch close would be described as 

zoom out. Since the animation visualizing swipe or drag moved from 

the lower left corner to the upper right corner, one user began answering 

by saying: 

Well, if it was moving horizontal, it would have been 

change page, and if it was moving vertical it would 

have been scrolling, but now I’m not sure... 

Interpreting the animations as interface functions might also explain 

why two users answered incorrectly on the, perhaps most common, 

gesture touch. User interfaces implement touch in many different ways 

such as to open something, to close something and to highlight 

something. However, in the case of the gesture pinch open, it is almost 

never implemented as anything other than to zoom in.  Another clue 

pointing at the importance of familiarity was the fact the users’ overall 

results were better in part two of the user evaluations, the exception 

being the gesture swipe or drag. Likely this was because they had been 

given a reference frame as context to the animations. Even though they 

only needed to match the animation, this time many of them actually 

also described the gestures either in words, or on the touchpad or both.  

In the third part of the test I wanted to get input on visibility of the 

pictorial language against different background colors. The users were 

exposed to the double touch drag animation on three different 

background colors: white, gray and black (see figure 16). 
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Figure 16) Visualization of the double touch drag gesture on three different backgrounds. 

 

For each color they were instructed to describe if they found the overall 

visibility of the animation high or low. They were also encouraged to 

motivate their answer and clarify if there was certain parts that had a 

particular low or high visibility towards the background or in general. 

The result from part three varied quite heavily from user to user. 

However, in the cases when a user choose to specify if a part had 

particular low or high visibility, they pointed out that the graphical 

visualization of previous positions had a lower visibility against the 

backgrounds than the other parts of the animation. This wasn’t 

surprising since the graphics visualizing previous positions had a lower 

opacity, thus a lower contrast towards the background. 

The last part of the user evaluation was semi structured interviews. The 

purpose of these was to find how the users felt about the speed of the 

different parts of the animations, their perceived understanding of the 

pictorial language, both before and after the second part of the test, and 

their overall experience of the language. 

In the case of animation speed, all users pointed out that they had a hard 

time spotting the ripples in the double touch animation at first. They felt 

that the ripples faded away too fast, especially in the double touch drag 

gesture, were they would start following the current position, virtually 

not perceiving the ripples at all. Some users also pointed out that 

animations with movement and recall stages had better speed than those 

without. This was probably due to the fact that these animations had a 

longer overall duration from start to end. 
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When it came to their perceived understanding of the language, all users 

answered that the language was easy to understand at first glance. Also, 

all users said that the language felt easier to understand after the 

introduction of part two of the user evaluation. That the language 

became easier to understand after the introduction to part two of the user 

evaluations is somewhat mirrored in the different results from part one 

and part two (see table B). However, the results from part one suggest 

that the language might have felt easy to understand, but that the case 

was different. One user summed it up as: 

“I didn’t find the language hard to understand, 

however, that didn’t mean I understood it.” – User E 

(translated from Swedish to English) 
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4. Discussion and Analyses 
The purpose of this chapter is to discuss and analyze the most 

significant results from the overall design process as well as the design 

process in itself. 

4.1 Results 

4.1.1 Interpretation of touch gesture visualizations 

As described in the previous chapter, one of the findings from the user 

evaluation study was that the users interpreted the animations as 

interface functions rather than touch gestures. I argue that this holds true 

for most users potentially exposed to these kind of touch gesture 

visualizations. 

In chapter 2.3.5 I briefly described that the human perception is biased 

by a person’s past experience, current context and future goals. From a 

semiotic perspective, this bias is what accounts for the process of 

interpretation being both theoretically infinite, and its path and length of 

meaningful associations impossible to predict. However, the way that 

the users frequently answered in part one of the user evaluation indicates 

that the end-point usually was somewhere near specific interface 

functions, whereas for me, it was closer to physical gestures. 

So why did mine and the other users’ process of interpretation, or rather 

the end-point of interpretation, differ from one another? Part of the 

answer has to do with using autobiographical design as a research 

method. This is discussed further in chapter 4.2.1, at this point I think it 

is sufficient to say that my experience, context and goal as researcher 

and designer didn’t fully align with theirs. Thus, our perception was 

biased in different ways leading to different paths in the process of 

interpretation.  

However, because of the criteria specified when selecting the users for 

the user evaluations, I argue that their paths of interpretation were more 

representative for the larger community of users potentially exposed to 

these kind of visualizations in screencasts. This is because their 

experience was biased mostly by usage of touch gesture devices, rather 

than technical specifications such as how to detect a certain touch 

gesture, or how to design gesture based user interfaces to accommodate 

the various possibilities and limitations of physical gestures. In this 

aspect, their background is certainly more common than mine.  



 

31 

The next question then becomes if users commonly interpret touch 

gesture visualizations as interface functions, what are the implications 

for touch gesture visualizations? First of all, the users’ answers were 

more pruned towards interface functions in cases when the animations 

were meant to represent one of the more commonly used gestures. This 

suggest that touch gesture visualizations in screencasts are most 

important in cases when gesture based user interfaces implements touch 

gestures in a non-standardized way, make use of less frequently used 

touch gestures, or the audience has a low familiarity with touch gestures. 

This is because when users are watching screencasts, some cues about 

the input interaction will be given in other ways than by the pictorial 

language, for instance by audio or interface feedback. If the producer of 

a screencast instructs scroll down on the current page and the video 

shows the page start scrolling, users are likely to associate the interface 

behavior and audio instruction with a drag or swipe gesture. This is 

because scrolling a page is a commonly used feature on gesture based 

user interfaces, and drag or swipe vertically is often implemented to 

allow this feature. Thus, leaving out the visualization might not affect 

the learning as much as in the case of a less frequently used function or 

feature.  

However, this also means that these type of visualizations can add to the 

confusion when used in conjunction with gesture based user interfaces 

that implements gestures in a non-standardized way. This is especially 

true for users that has a low familiarity with touch gestures. Imagine a 

case where a user learns to associate the feature change page with the 

gesture pinch open, then moves on to use other applications with more 

standardized implementations of touch gestures. As a tech-savvy person 

this might not seem like such a problem, but for many people this type 

of change in behavior could lead to both frustration as well as more 

technical alienation. 
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4.1.2 Visualization cannot be disconnected from pedagogics 

Even though this thesis has been about visualizations to help users to 

better understand educational screencast, there has been no focus on 

pedagogy in terms of how to best manuscript and record screencasts and 

so forth. The main reason is that initially I thought of the pictorial 

language as being decoupled from screencasts, in the sense that its 

shape, size and speed would be constant on any given screencast. 

However, through the autobiographical design process and the user 

evaluation I found this not to be true, especially in the case of animation 

speed. This became clear when animating in the autobiographical design 

process were I tried to set speeds that matched realistic touch gesture 

speeds. Taking the perspective of the user, I found the animations to be 

quite fast but still helpful and able to communicate their messages to me. 

However, I understood that this was probably something very subjective 

and that perhaps the speed had to be changed after the user evaluation. 

As it turned out, most users thought at least some part of the animations 

were too fast for them. In some cases users had to watch an animation 

more than once to even spot a certain detail. However, I found that it is 

not up to the designer of the pictorial language to determine the speed of 

the animations, but rather the speed of the actual touch gesture as 

recorded when producing the screencast. For instance, the movement 

speed of a drag or swipe gesture has to be the same as the actual speed 

of the finger moving across the screen. If not, the visualization will lose 

synchronization to the other graphic and audio in the screencast. 

Basically this means that animation speed cannot be decoupled from the 

screencast in the way I initially thought. 

This suggest that these kind of visualizations are most effective when 

the producer recording the screencast is aware of the pictorial language, 

its possibilities and limitations. For instance, in the case of speed, the 

producer should consider using calm gestures. This implies that external 

things such as manuscript and recording technique effects how well the 

visualizations will communicate their message to the audience. Thus, the 

visualizations cannot be disconnected from pedagogics as I initially 

thought. 
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4.2 Design Process 

4.2.1 Autobiographical Design 

This thesis has relied on autobiographical design as a method for 

research and evaluation. As previously accounted for in chapter 2.3.3, 

Neustaedter and Sengers (2012) describe autobiographical design as a 

practice often frowned upon in the HCI research community. As an 

interaction design student, I find it important to sometimes reach beyond 

the textbooks and lectures, and actually evaluate knowledge for and by 

myself. Thus, I opted to explore autobiographical design in this master’s 

thesis. In my design and research process I found the method to be a 

useful tool, even though not in the way I had envisioned it in my head. 

Also, my process differed somewhat from Neustaedter and Sengers 

(2012) recommendations, which I tried to counterbalance by searching 

for initial findings and conduct external user evaluations (see chapter 

2.3.3). At this point, I feel that my research and design process has 

proven to me that many of their listed possibilities and limitations are 

correct. 

For instance, all of the respondents in Neustaedter and Sengers (2012) 

study indicated that generalizability was something autobiographical 

design could not do. As described in chapter 4.1.1, my research suggest 

that most users interpret touch gesture visualizations in screencasts as 

interface functions rather than physical gestures. This result is a case 

where had I not opted to conduct external user evaluations, it would not 

have been discovered. I find this example especially telling since I went 

out of my way to be able to view the pictorial language from a generic 

user’s point of view by exploring the different roles and their 

perspectives, even producing short persona-like templates. However, I 

now understand that my error in this endeavor was thinking that I could 

actually separate these roles in a way not possible for one person. 

In terms of cognitive science, changing perspective could be viewed as 

altering ones perception of the world. However, as explained in chapter 

2.3.4, the perception is biased by past experience, current context and 

future goals. Clearly it is impossible for one person to change his or hers 

past experience, and our future goals probably exist both in our 

conscious and unconscious mind. The current context is more about 

external factors which might or might not be easy to alter, but the 

context also has some sort of internal representation.  
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For instance, in the case of this thesis, my context has been that of a 

pictorial language to visualize touch gestures, the important words 

being touch gestures. And even though I tried to change perspective, it 

was simply to hard a task to consciously alter my perception, thus, as 

explained in chapter 4.1.1, my path of interpretation differed from that 

of the external users’ interpretation. 

Neustaedter and Sengers (2012) also argues that autobiographical design 

is best used combined with long-term genuine usage of a system. This is 

something that my process cannot either verify or discredit, however I 

argue that autobiographical design also adds value in a more short-

termed scope. In the case of this master’s thesis, the added value came 

from self-education and understanding of the parts and pieces of the 

pictorial language. In essence, the autobiographical design process 

became a prolonging of the contextual orientation needed to understand 

the research context and its surrounding domains. However, when this 

understanding is wrong, as in the case with the interpretation of the 

visualizations, the researcher has to be open minded and see the 

discrepancy as a finding. For instance, would I even have reacted to the 

formulations of the external users answer if they didn’t differ from my 

own understanding of the visualizations? If not, would I have found the 

interpretation of touch gestures in screencast a significant issue to 

understand? 

In hindsight, looking at autobiographical design through the lenses of 

evaluation (see chapter 2.3.2), I would argue that autobiographical 

design as research method is a bad practice if not coupled with other, 

more user-centered, methods. The main reason for this is that the 

method by itself cannot produce generalizable result, which by the 

definitions of the lenses of evaluation is essential for well conducted 

design research within HCI. In this sense I even ask myself why 

Neustaedter and Sengers (2012) argues that autobiographical design is 

best used combined with long-term genuine usage. What value holds 

deeply understanding the effects of the system on real practice to the 

HCI research community if the understanding is non-generalizable?  
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5. Conclusion 
In this chapter I will summarize the findings and research conducted 

within the scope of this master’s thesis. I will also suggest research that 

could help further understand visualizations of touch gestures in 

screencasts. 

The goal of this master’s thesis has been to discover initial findings 

regarding touch gesture visualizations in screencasts. My research has 

been that of research through design and I have let myself be guided by 

the model and lenses provided by Zimmerman, Forlizzi and Evenson 

(2007). My main method has been autobiographical design inspired by 

Neustaedter and Sengers’s (2012) research article, even though 

complemented with external user evaluations to be able to produce 

generalizable results. On top of that I’ve opted to view HCI from a 

semiotic perspective, borrowing from The Semiotic Engineering of 

Human-Computer Interaction (Souza, 2005). 

Through my research I have found two issues of importance when it 

comes to visualizations of touch gestures in screencasts: user interpret 

touch gesture visualizations in screencast as interface functions (see 

chapter 4.1.1) and that these visualizations cannot be disconnected from 

pedagogics (see chapter 4.1.2). Together these findings suggest that 

touch gesture visualizations has potential to make screencasts recorded 

on gesture based devices both easier to follow and to understand. 

However, the visualizations are just small parts of a larger whole. Thus, 

in order to make them truly effective, issues like standardized usage of 

touch gestures in gesture based user interfaces need to be considered. 

Also, a pictorial language like the one designed in this thesis is a tool. In 

this sense, the goal of interaction designers and researchers should be to 

provide the best tool possible for the producers of screencasts; the 

craftsmen. However, as with any other tool, in the hands of the wrong 

person it is worthless, and we need to acknowledge that one part of 

making screencasts effective is to have producers that understand both 

the possibilities and limitations of these visualizations. 
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5.1 Research Suggestion 

The scope of my thesis ended after the external user evaluation. 

However, by applying the combined findings from the autobiographical 

design process and the user evaluations, I designed a final, yet to be 

evaluated, pictorial language chart (see figure 17). To build on my 

research and further explore touch gesture visualizations in screencasts, I 

suggest conducting a user-centered evaluation study using the final 

version of the pictorial language layered on top of real screencasts in a 

learning situation.  

 

 

Figure 17) Non-evaluated final version of the pictorial language chart.  
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