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Sketching is a well-established practice in many areas of design. Sketches and 

communication are tightly connected because one of the main functions of sketches 

is to help a designer communicate with colleagues. Interaction design is a new field 

of design that poses challenges for sketching and considering these challenges 

we proposed ActionSketch, a technique to improve the process of sketching for 

interaction design. We conducted four workshops with 24 professionals, followed by 

a period of continued use of approximately three weeks and an individual interview. 

Regarding communication between professionals, we found two sets of results: when 

all designers knew the technique and when some or all of the designers didn’t know 

it. In the first case the technique facilitated the communication and points to three 

main benefits: verbal explanation was no longer needed; drawings became more 

evident; presentation of the drawings was less important. In the opposite case it 

ended being an obstacle. We argue that this is an intrinsic dilemma for the technique, 

there is a learning barrier, and we can only make the process easier. However, when 

at least one designer knew the technique it was no longer a barrier and even became 

a facilitator in critic situations. Given these results, claim that the technique has a 

positive effect on communication between professionals.

1 Introduction

Sketching is considered a core activity in design (Cross, 1990; 
GoldsChmidt, 1991; lawson, 2004: 52) and since the seminal work 
of Schön (1983: 79), who describes the act of sketching as having a 

“conversation” with the drawing, it has been increasingly clear the 
importance of sketching and its dialogic nature during early stages 
of the design process (Buxton, 2007: 115; Fish, 2004; GoldsChmidt, 
2004; lawson, 2005: 44; Verstijnen, Van leeuwen, GoldsChmidt, 
hamel & hennessey, 1998).

Since the term “sketch” can be interpreted in several ways, in 
this article when we refer to sketches we use Lawson’s (2004: 45) 
definition of “proposition drawings”, those drawings that the designer 
creates to propose a possible outcome to a problem.

Sketches and communication are tightly connected because 
one of the core functions of these drawings is to help a designer 
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communicate a preliminary design solution to colleagues (Buxton, 
2007: 154; dix & GonGora, 2011). This is a crucial step in a strategy 
where the designer, or team of designers, studies the problem through 
successive attempts to solve it (lawson, 2005: 48). 

Interaction design is a new field of design that emerged in the 
1990s combining characteristics of industrial design, graphic design 
and computer science (saFFer, 2009: 21). It can be defined as “the 
design of the subjective and qualitative aspects of everything that is both 
digital and interactive” (moGGridGe, 2007: 660).

The field poses new challenges for sketching because it deals with 
objects that are dynamic (arnall & martinussen, 2010; BudGen, 
1995; eikenes & morrison, 2010) and which have “immaterial” 
qualities (Brooks, 1987; BudGen, 1995; ozenC, kim, zimmerman, oney 
& myers, 2010), and so traditional sketching practices are sometimes 
insufficient (Buxton, 2007: 135).

For example, one way to represent interactions is in textual form, 
on annotations that describe what happens (GreenBerG, Carpendale, 
marquardt & Buxton, 2011: 94; saFFer, 2009: 154). The problem 
here is that either these annotations don’t describe visually how the 
interaction is done, which leaves too much room for interpretation, or 
they tend to get very long and cumbersome to read, which hinders the 
creative process in sketching (Verstijnen et al., 1998).

Another alternative when communicating with a colleague is to 
complement the drawings and to explain the interaction orally or 
gesturally (tholander, karlGren, ramBerG & sokjer, 2008). The 
problem in this situation is that the interaction is not registered in any 
physical support and it relies only on the memory of the designers 
who participated in the conversation.

Considering these challenges for sketches in interaction design, 
we proposed ActionSketch, a technique to improve the process of 
sketching focused on interaction design.

In this article we start by presenting the technique and then 
explain how we conducted a study with 24 professional designers. 
We present the results from this study and discuss the impact of the 
technique on the communication between designers.

We argue that the technique improved sketching, resulting in a 
positive impact on communication.

2 ActionSketch: the proposed technique

The technique is composed of four parts: frames, colours, symbols 
and rules.

Frames are used to represent the interaction happening over 
time. They are arranged like a storyboard, just as it’s used in film and 
motion graphics (hart, 2008: 9). This is already a common practice 
in interaction design (Buxton, 2007: 282; GreenBerG et al., 2011: 147) 
and we found it the most suitable for our technique.
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Colours are applied to organize the sketch. To better represent 
the interaction, in other words, the dialogue between the user and 
the system, we represent each frame with three stages: initial state, 
user actions and system actions. In order to indicate these stages in 
the same frame we use three colours for layering (tuFte, 1995: 53) 
following this association:

 § black: initial state;
 § green: user actions;
 § orange: system actions.

Symbols are defined to improve consistency in specific situations 
and to represent elementary user actions and responses from the 
system. Each of the three stages has a specific set of symbols.

In the case of the initial state we draw a wireframe by hand, which 
is already a common practice (Brown, 2010: 183), and we only add 
four symbols presented in Figure 1 to improve consistency.

 § Button is indicated by thicker borders on the bottom and right 
and is used to represent a clickable object.

 § Area is represented by a rectangle with a label inside. They 
are used for elements of the screen that can be described in 
words, such as headers, footers, tag clouds, navigation panes 
and others.

 § Invisible area is symbolized by a dashed line and can be used in 
two situations. In the first one they represent elements that are 
outside the screen because during an interaction they either 
entered or exited the screen. In the second situation they are 
used to delineate a cluster of visible elements that forms a 
group but which is not delimited by any visual cue.

 § Automatic reload is represented by a curved arrow on 
the top right and indicates an element that refreshes 
itself automatically.

To represent the user actions we propose 12 symbols that cover 
basic actions that the user can do with a pointing device (typically a 
mouse) and a keyboard, presented in Figure 2.

Figure 1 Four symbols proposed for the initial state

button

area
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reload
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These symbols can be arranged in three groups, represented by the 
columns in Figure 2 and which can be described as:

A group for mouse clicks:

 § click: the users presses and releases the mouse button;
 § double click: the users presses and releases the mouse button 
two times, quickly;

 § mouse down: the users presses the mouse button;
 § mouse up: the user releases the mouse button.

A group for mouse movements:

 § mouse move: the user moves the mouse cursor;
 § mouse over: the user places the mouse cursor on top of an item 
on the screen;

 § mouse out: the user removes the mouse cursor from an item;
 § scroll: the user scrolls through the scroll wheel.

A group for actions on the keyboard:

 § key click: the users presses and releases a key on the keyboard 
(the lowercase “x” in the example);

 § key down: the users presses a key on the keyboard;
 § key up: the users releases a key on the keyboard;
 § type: the user types some text (“username” in the example).

For system actions we propose a set of eight symbols that 
represent actions that the system can produce on the screen: show, 
hide, expand, reduce, highlight, remove highlight, move and reload. These 
symbols are presented in Figure 3.

Figure 2 Twelve symbols for the user actions
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Figure 3 Eight symbols for the initial state
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Rules of use are the fourth and last part of the technique. These 
three rules are meant to help applying the technique, and can be 
described as:

1. Draw only what changes between frames. To make sketches 
faster draw the whole screen on the first frame, but on the 
following frames only what changes needs to be represented.

2. On each storyboard stay focused on just one idea. This helps to 
focus on one specific task that the user is doing. For example, 
each of the tasks “add item” and “remove item” should be 
drawn on a separate storyboard.

3. The goal is to express an idea, employ the technique when useful 
and modify it as needed. The main purpose of the technique is 
to help make sketches, not to be a straitjacket. According to the 
situation it might be better to draw in one way or another, or 
even to adapt the technique. Customization is expected.

To demonstrate the technique we provide two practical examples. 
On the examples we have several icons on the screen and we add them 
to a side panel (labelled “cart”). In the first case the user simply drags 
the icon on top of the closed panel. We show this example on Figure 4.

 § Frame one: the user puts the mouse over the icon and the 
system highlights the item.

 § Frame two: the user grabs the icon, drags it to the tab of the 
panel and releases it. The system carries a shadow of the icon 
with the cursor and when the user releases it the shadow 
disappears and the tab moves a bit to indicate that the item 
was added.

In the second case the panel is already open and has five items 
inside. When the user drags the sixth item some of the items need to 
shift place and a scroll bar appears. We show this example on Figure 5.

Figure 4 Using ActionSketch to represent how to add an item through a drag 

and drop mechanism
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 § Frame one: the user drags the icon to the desired position. The 
system moves some of the icons down to free some space and 
displays a scroll bar.

 § Frame two: the user releases the icon and the system snaps it to 
a grid.

The technique is currently on its ninth version. It was initially 
based on a literature review, followed by a series of iterations 
through exercises. We presented earlier versions of this technique 
in previous studies, but at that point it was just a proposition, before 
any formal feedback from interaction designers (Barros, Carneiro & 
Costa, 2011). Since those studies we performed in-depth interviews 
with eight interaction designers and revised many aspects of the 
technique. After that we validated the technique in workshops, which 
we describe in detail in the next session.

3 Design studies

For our design studies we proposed an introductory workshop to 
present and practice the technique and collect initial feedback. After 
that there was a continued use period, when the participants tried 
to apply the technique in their daily work, and finally an individual 
interview to collect feedback and materials generated. Figure 6 
presents an overview of the whole process.

We carried out four workshops in four different companies, with 
24 participants in total. Three of the companies were interactive 
design agencies and one was an in-house team of a newspaper 
(workshop 2).

Figure 5 Using ActionSketch to represent how to add the sixth item to the 

side panel
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Table 1 presents an overview of the participants. In the second 
column, just as a reference, we have the total number of employees 
of the company. On the third column we have the total number of 
participants, who were all co-workers. The fourth column shows 
the number of participants whose tasks were focused mostly in IxD. 
The other participants were part of the interaction design team but 
had complementary roles, such as visual designers, managers and 
usability analysts.

As shown in Figure 6, the workshops lasted around four hours each 
and followed the same structure. An initial questionnaire collected 
some information about the participants profile and previous practice 
with sketching activities. Then a high-level overview of sketching was 
presented and a warm-up exercise proposed (40 minutes). Then the 
technique was presented (20 minutes) and four exercises that used 
the technique were proposed.

The focus of the first two exercises was just on using the technique 
for representation, therefore the participants were asked simply 
to sketch an interaction that was presented to them (30 minutes). 
On the next two exercises the focus shifted for designing a solution, 
thus they were asked to sketch proposed interactions for a series 
of situations using the technique (120 minutes). Figure 7 shows an 
example of exercise two, which is similar to the example presented 
in Figure 4.

Figure 6 Overview of the workshop, continued use and feedback interview 

used in the study

Intro and
warm-up
(40 min.)

Present the
technique
(20 min.)

Exercises
1 and 2,

represent
(30 min.)

Workshop (4 hours)

Time

Exercises
3 and 4,
design

(120 min.)

Questions
and answers

(30 min.)

Feedback
interview
(20 min.)

Continued use
(aproximately

3 weeks)

Table 1 Overview of participants in each workshop

Workshop Employees Participants Focus on IxD

1 150 5 3

2 500 9 4

3 14 6 4

4 60 4 3
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The workshops were concluded with a session for questions 
and answers. The participants also filled a 14 question written 
survey asking about their initial impressions of the technique, it’s 
usefulness in their work and comparing it with their previous practice 
(30 minutes).

Each participant received a kit for the workshop containing a 
cheat-sheet of the technique, some template sheets and black, green 
and orange pens. These materials were left with the participants after 
the workshops for the continued use, which lasted three weeks on 
average. During this period the participants received daily emails both 
as a prompt to remind them to try to use the technique when possible 
as well as to collect feedback.

At the end of the continued use we conducted a short individual 
interview with the participants (20 minutes). In this interview 
participants reported how they used the technique, its advantages and 
disadvantages, in addition to other observations. We also collected 
the drawings made, both during the workshop as well as during the 
continued use.

4 Use of ActionSketch: results and discussion

A key benefit of ActionSketch was that it improved significantly the 
representation of the interaction. As one participant said: “[The 
technique] allows me to represent things that until then I found very 
difficult”. And even though the technique uses paper, a static medium, 
it communicated adequately the interactions, or as another participant 
stated: “Although it is static [the drawing], the interactions come to life”.

This improvement of the representation had several effects. We 
provide a very broad overview of these effects elsewhere (Barros & 
Carneiro, In press) and in this article we focus on how they affected 
the communication between designers.

We found two sets of results, one when all professionals knew the 
technique and another with professionals who didn’t know it.

Naturally communication between professionals who knew the 
technique was facilitated, as it proposes a more uniform way to 

Figure 7 Example of exercise 2 done by participant
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represent the interaction: the storyboard structure, colour coding, sets 
of symbols and the rules.

Also as expected, ActionSketch was an obstacle to professionals 
who didn’t know it. We will first present the results when 
professionals didn’t know the technique, which should divided into 
two situations: when there was no further explanations beyond 
the drawings and when one or more professionals who knew the 
technique were present, and could explain it.

4.1 Presenting the technique without further explanations

Professionals who did not know the technique couldn’t understand 
the sketches without additional explanations. This happened twice, 
once intentionally, when one participant showed another professional 
and asked what he understood of the drawing, and another by 
accident when a colleague casually asked one of the participants about 
the objective of the workshop.

This reveals that the technique is not self-evident, and that there 
must be a learning process before using it. We believe that this is an 
intrinsic difficulty to the introduction of a specific technique: it can 
be a facilitator for those who know it but requires a learning process 
for those who don’t. The question then becomes trying to reduce the 
learning process to a minimum, which leads us to the next topic.

4.2 Use of the technique when at least one designer knew it

Since learning is required, we believe that it should be as simple 
as possible. Here we focus on a specific situation, the process of 

“teaching” the technique to other professionals during normal working 
situations, such as meetings.

Three participants reported this situation. They said that, despite 
a little strangeness at first contact, with a quick explanation of the 
colours and symbols they were able to show and use the drawings in 
meetings with other professionals. This indicates that the basics of the 
technique were very easy to learn and that with a brief explanation it 
was no longer a barrier.

We have some clues why this might have happened. In the first 
place, it is based on the current practice of drawing wireframes by 
hand. While the technique complemented them with new colours 
and symbols, the discussion of drawings on meetings was not a 
new procedure.

Second, we believe tried to create symbols that somehow relate 
to the action they represent, the referent. As examples we have the 
symbols for enlarge, reduce and move. We also tried to think of the 
symbols as a system, so the symbol for the click (circle) served as a 
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base for the other symbols for mouse buttons (mouse down, mouse 
up and double click).

Finally when choosing the colours we avoided colours which 
already had some other connotation. For example, we didn’t use blue 
because it is sometimes used in wireframes to indicate clickable text. 
We also didn’t use red because it is often used to indicate errors or to 
call the attention to something special.

In summary, we believe that the technique was useful when 
communicating with professionals who didn’t know it, as long as 
there is a brief explanation. We also consider that a learning process is 
inevitable, but tried to minimize it.

4.3 Communication between professionals who knew the technique

In the situation when all professionals knew the technique the results 
point to three main benefits: verbal explanations were no longer 
needed; drawings became more evident; and the presentation of the 
drawings was less important.

4.3.1 Verbal explanation no longer needed

The use of verbal and gestural explanations is a common practice in 
interaction design (tholander et al., 2008). The screens are drawn 
but the interactions are only described orally, and the designers 
need to combine these two in their minds in order to understand the 
full representation.

By using ActionSketch both the screen and the interaction 
were drawn and therefore, as reported, verbal explanations of the 
interaction were no longer necessary. As stated by one participant: 
“… [it was] easy to read and explain the interactions”.

This can be demonstrated on Figures 8 to 10, where we have three 
alternatives for adding friends in groups. In the first case we have 
icons of friends on the larger panel and they are dragged into groups, 
shown on the right. In the second case friends are on a panel above 
and are also added through drag and drop, but not on the group 
icon, but on the main panel, which shows the members of the group 
currently selected. The last option, shown on Figure 10 is similar to 
the second, but friends are on a retractable panel on the right side of 
the screen.

In the three alternatives the drawings describe both the screen 
layout and the interactions, and thus there is no need to explain 
them verbally.

In our study these situations always occurred at meetings where 
designers were present, but it seems reasonable to imagine that this 
benefit should also occur for asynchronous communications, such 
as email.
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4.3.2 Drawings became more evident

It also seems like the meaning of the drawings became clearer, 
especially because of the shared use of symbols, colour coding and 
the storyboard.

What we saw as a result of this was that during the workshops 
the participants spent very little time describing the interactions, 
and most of the time they were discussing the pros and cons of 
the alternatives.

Also, notes were little used. This means that it was faster both to 
draw and to read the drawings, since the information was coded in 
a more condensed form, the symbols. For example on frames one 

Figure 8 Alternative presented by one of the participants in exercise three

Figure 9 Alternative presented by another participant of the same group

Figure 10 Alternative presented by the third participant of the group
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and two of Figure 11 we have an example of how symbols were used 
instead of textual descriptions to describe a mouse over and highlight 
(frame one), followed by a drag and drop operation (frame two). On 
the three frames on the bottom we have another mouse over with 
highlight (frame one), a click which opens an input field with a button 
(frame two) and how the user fills the field with text and clicks on the 
button (frame three).

Another advantage of not using notes, mentioned by three 
participants, is that sometimes the notes are not considered when 
others read the drawings. Although this problem shouldn’t occur, in 
practice it does and creates problems in communication. With the 
technique this problem did not occur.

4.3.3 Presentation of the drawings was less important

The third point was that the presentation of the drawings was less 
important, and the appearance influenced less on the importance of 
the solution presented. We believe that this occurred because they 
were all very early sketches and none of them induced the notion of 
being more evolved than the others.

When there are representations with very different presentations, 
such as a quick sketch on paper and a wireframe done on the 
computer, there is a tendency to give more credit to the one with 
better presentation. (Buxton, 2007: 107) illustrates this showing how 
designers simulate hand drawings on the computer to indicate that 
they are still preliminary.

Figure 11 When using ActionSketch the use of notes was much smaller
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In our study this situation could be seen in Figures 12 to 14. The 
first two are the original ideas of the participants and the third is 
an evolution of both, which was selected to be better designed and 
prototyped. As reported by one of the participants in this case:

“… [we managed] to combine all the ideas without giving more weight to any 

of them [...] it wasn’t mine or his idea that prevailed, what prevailed was one 

that we, together, arrived based on this first input on paper.”

Figure 12 Idea presented by one participant as initial input

Figure 13 Idea presented by the second participant, also as initial input
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What is particularly interesting in this case is that one of the 
participants had a background in IT, and had never sketched a 
design solution on paper to show to co-workers. He stated that he 
was particularly surprised with how his sketches allowed him to 
communicate better with the designers.

This was an unexpected effect, that the technique empowered 
even someone who would feel very uncomfortable with sketching. For 
this participant his comfort zone was the computer, and particularly 
writing code. Even being very pessimistic about his drawing skills, he 
was enthusiastic about how the technique allowed him to do things 
that he couldn’t do by coding, namely, to communicate faster and 
better with his colleagues.

One important detail for in this case is that all professionals, 
regardless of their background, were encouraged to sketch, and that 
the presentation of the drawing was not an important aspect of the 
solution. They had the freedom to draw “ugly” sketches.

5 Conclusions

In this article we discuss how ActionSketch, a technique to 
improve sketches in interaction design, had a positive impact 
on the communication between designers. We argue that one 
of the main objectives of sketching is to foster communication, 
and that by improving the sketches we are also improving the 
communication process.

Figure 14 Evolution of both ideas into a third alternative
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We conducted workshops with 24 professionals, followed by a 
period of continued use in their actual working practice for three 
weeks in average. From this study we were able to see that:

 § The technique requires a learning process, which we consider 
inevitable and tried to minimize.

 § We have some indications that the learning process was 
actually very brief, since the technique was useful even in 
meetings when most of the professionals didn’t know it and 
a brief introduction was sufficient. We argue that this was 
achieved by a careful consideration when creating the symbols 
and choosing the colours of the technique.

 § By using the technique the verbal explanations 
were no longer needed, which made the process of 
presenting and reading sketches easier, and should foster 
asynchronous communications.

 § ActionSketch also made the drawings more evident because it 
proposes a shared structure for sketching. This improved the 
discussion between designers, because they spent less time 
explaining the alternatives and more time considering their 
trade-offs. It also reduced the use of side notes, which are 
sometimes ignored.

 § The technique also lowered the importance of the presentation 
of the sketches, which was particularly helpful for professionals 
with less drawing skills.

Given these indications we believe it is possible to say that 
ActionSketch has a positive effect on communication between 
professionals. Undeniably the technique imposes a barrier to learning, 
but we do not see a way to avoid this, just to make this process easier, 
something we tried to achieve.
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