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Abstract— If users are to instantly identify the interactive 

elements on a screen, and accurately predict the results of their 
interactions, a graphical object’s sensory characteristics should 
intuitively imply its functionality and use. Therefore, this research 
focuses on user's perception and understanding of affordances 
which are the most common form of providing a system status for 
users when downloading large files from the internet.  Download 
micro-interactions (DMI) precise design and attention to details 
may direct users' attention, make the user experience much more 
rewarding and influence users' actions. The challenge is to 
identify and design elements necessary to provide just enough 
information so that the user's actions, while waiting, properly 
address the true state of the task. 
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I. INTRODUCTION 

An affordance is the quality or property of an object 
that defines its possible uses or makes clear how it can or 
should be used [1]. The term was introduced by Norman 
who made a distinction between real and perceived 
affordances [2]. Design is about both, but the perceived 
affordances are what determine usability [3]. 
Consequently, Alex Paul Conn introduced the concept of 
a time affordance and a set of principles for determining 
whether the diagnostic information available to the user, 
while waiting, is rich enough to prevent unproductive and 
even destructive actions due to an unclear understanding 
of the progress. Exploring the idea that an affordance 
needs to have meaning derived from a physical world, he 
described the anatomy of good time affordance design. 
The design of graphical user interface elements of a time 
affordance requires an understanding of what the user 
assumes or perceives will occur as a result of their 
interaction(s), for how long the action it is going to last 
and when is going to end. It provides not only the ability 
to engage with a micro-interaction (and sometimes the 
ability to adjust it while in progress), but also the visual 
affordance usually signals that the micro-interaction is 
even there. Therefore, time affordance graphical 
representation on the user interface should contain eight 
components/concepts: Acceptance, Initiation and 
Heartbeat, Scope and Remainder, Exception, Progress 
and Completion [4]. 

  

Gaver distinguishes between two types: “sequential 
affordances explain how affordances can be revealed 
over time; nested affordances describe affordances that 
are grouped in space.” [5]. In other words, graphical 
indication of the above concepts in the form of a dialog 
box may combine certain components of a micro-
interaction into one step. In general terms, micro-
interactions are events which have one main task and are 
defined by four main parts: triggers, rules, feedback and 
loops/modes [6]. Understanding of user need: what the 
user wants to accomplish, when they want to do it, and 
how often determines the affordances, accessibility, and 
persistence of the trigger. To communicate status and 
provide feedback, enhance the sense of direct 
manipulation and help users to see the results of their 
actions designer might utilize an animation - a visual 
representation of change over time. Progress indicators 
come in 3 different designs: determinate (the progress 
indicator will show how much data is left to load); 
indeterminate (the progress indicator will loop or change 
color until the data is loaded) and morphed state (the 
progress indicator will change in appearance when data is 
fully loaded). Studies about waiting progress indicator’s 
design showed that knowing about the estimated waiting 
time can make it feel faster.  

Performance perception of animated wait indicators is 
strongly linked to the perception of time: speed and 
subjectively experienced time. Liikkanen and Gómez 
have proven that experiences are evaluated positively 
when the passing of time is not noticed, or at least when 
no waiting is perceived. [7]. They convey the idea that 
subjective feeling of time passing is more important than 
any objective measure of duration and it can be 
manipulated by graphic design. 

This research question is to analyze whether time 
affordances of DMI should be nested to simplify dialog 
box and achieve better UX. To answer the proposed 
question, we developed two hypotheses: 

(1) UX of the DMI is higher if a time affordance 
dialog box contains more components stated in Conn’s 
anatomy. 



(2) The overall DMI workload by the participants is 
lessened as the participants perceive additional 
components in a time affordance dialog box. 

In the experiment we created, time affordances of 
DMI are independent and UX is dependent variables. The 
purpose of the experiment was to determine whether the 
UX of the micro-interaction depends on a number of 
perceived affordances. To accomplish this, the 
experiment design had to check user's visual focus while 
waiting for the file to download. UX of a micro-
interaction can be measured using both objective means 
(usability) and subjective user assessment (i.e., 
perception). Usability (task success, time on task) refers 
to the ease of access and/or use of a product or website 
and provides an important contribution to UX.  

II. EXPERIMENTAL SETUP 

We have designed four versions of interactive web page 
prototypes with photo download micro-interaction 
dialog boxes (DMI1-DMI4). 
(https://drive.google.com/drive/folders/110HkvW8Z6sYWEre

P9bF89gmBeTlHTpVj?usp=sharing). Each dialog box 
visually represented a different number of real and 
perceived, nested and sequential time affordances (Table 
1.) All the other elements of the web page remained the 
same.  

N=32 students took part (17 female, 19-25 years old) 
were divided into four equal groups and each group 
tested and subjectively evaluated one of four versions of 
the web page prototype. Each participant received an 
online link to the prototype and asked to register and 
solve a simple task of downloading a photo of a dog on 
the computer. The participant was supposed to find the 
photograph and press the download button. After that, an 
interactive animation was started. Each animation 
duration was the same. During the experiment, a 
participant had an option to stop the download animation 
by clicking the “stop” button (affordance). 

After the experiment, to understand how participants 
personally rate the usability and design of the micro-
interactions, they filled in a survey presented to them by 
Google form. It consisted of two questions and 14 
semantic descriptors e.g. word pairs taken over form 
AttrakDiff Semantic Differential [8]. The analysis of the 
collected data was conducted by using statistical methods 
(descriptive analysis, one-way ANOVA), heat maps 
analysis and AttrakDiff analysis. 

III. RESULTS AND DISCUSSION 

The usability test has shown that time spent on task and 
number of interactions with prototypes decreased from 
DMI1 to DMI4 (Table II.). 

Subjective evaluation null hypothesis ANOVA test 
that all the participant's group means are equal has been 
proven for both questions. However, the DMI1 loading 
speed was perceived as slower (mean 4,27) than other 
micro-interaction loading time (means 5,0-5,35) even 
though all four animations had the same speed. 

Altering the display of accuracy of status is a proven 
way to shorten a user's perceived waiting time. However, 
the subjective feeling of time passing test did not show a 
noticeable difference between participant groups even 
though DMI4 looped animation (spinner) had a progress 
indicator in percentages (Table III.).  

Semantic Differential comparative study results of 
DMI1-DMI4 showed similar results as in the previous 
experiment. If we compare the evaluation results of the 
perceived pragmatic quality, the hedonic quality and the 
attractiveness of interactive prototypes, all four DMI 
performed similar trends. However, the mean score for 
the total of the semantic differential is the lowest for 
DMI1 (5,09) and highest for DMI4 (5,41). DMI1 had the 
lowest results on eight out of fourteen categories (Fig. 1). 

To localize an area where participants were clicking 
during the wait time we utilized CanvasFlip – the 
usability testing tool with the heat map graphical 
representation (Fig. 2) [9]. The DMI1 heat map clearly 
visualizes that participants experienced a lack of 
feedback which happens when a system fails to notify 
users that it's taking a long time to complete an action. 
When this is a case, users often think that the application 
is broken, or they start clicking on other targets [10].  

TABLE I.   

Number of concepts visually represented in DMI dialog box 

DMI1 DMI2 DMI3 DMI4 

Initiation 
Heartbeat 

Scope 
Progress 

 

Initiation 
Heartbeat 

Scope 
Remainder 
Progress 

 

Initiation 
Acceptance 
Heartbeat 

Scope 
Remainder 
Progress 

 

Initiation 
Acceptance 
Heartbeat 

Scope 
Remainder 
Progress 

Completion 

 

TABLE II.   

 
Usability test results 

DMI1 DMI2 DMI3 DMI4 

Time on a task in 
sec 

101 82 90 75 

Number of 
interactions 

21 16 12 14 

https://drive.google.com/drive/folders/110HkvW8Z6sYWEreP9bF89gmBeTlHTpVj?usp=sharing
https://drive.google.com/drive/folders/110HkvW8Z6sYWEreP9bF89gmBeTlHTpVj?usp=sharing


TABLE III.   

Likert scale 1-
slow, 7- very- fast 

Subjective evaluation questions mean 

DMI1 DMI2 DMI3 DMI4 

How fast was the 
loading? 

4,25 
 

5,375 
 

5,0 
 

5,125 
 

How fast was a 
subjective feeling 
of time passing? 

4,25 
 

4,5 
 

4,75 
 

4,25 
 

 

 

 

 

Figure 1.  The word pairs diagram shows the mean values of the 7 items on 

each of the 4 dimensions: pragmatic quality (PQ), hedonic quality - identity 

(HQ-I), hedonic quality - stimulation (HQ-S), and attractiveness (ATT). 

 

 

 

Figure 2.  Heat maps showing UI area where participants were clicking 

during the wait time (DMI4 on the left, DMI1 on the right) 

V. CONCLUSION 

The experiment results clearly confirm the first 

hypotheses that the user's experience of the 

download micro-interaction is higher if a time 

affordance dialog box contains more components (as 

stated in Conn's anatomy). Participant took less time 

to interact with the dialog box of DMI4 and number 

of interactions was lower than when interacting with 

DMI1, therefore it's usability was higher. Even 

though usability provides an important contribution 

to UX; it's not the whole of the experience. 

Participants perceived the speed of animation for 

DMI4 as faster event though all four animations 

were set to the same speed. Semantic Differential 

comparison study confirmed the above statement. 

Pragmatic quality of DMI4 was perceived as the 

highest (compared with DMI1-DMI3). Wait time 

interaction heatmap helped us to understand which 

areas or affordances in the dialog box which were 

the most interesting and engaging to your users: 

where they were interacting with the screens. We 

can differentiate affordances of DMI4 which 

received most of the clicks. Participants of the first 

group perceived lack of feedback and were clicking 

on areas on DMI1 that weren't a link.  This 

confirmed the second hypotheses that the overall 

micro-interaction workload by the participants is 

lessened as the participants perceive additional 

components in a time affordance dialog box. 
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