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Abstract 
Loading screens are unavoidable in modern software 
applications, and providing graphical user feedback 
during wait times is a well-established way to increase 
perceived performance. Previous research has indicated 
that perceived performance is essential to the success 
of an application, and progress bars have been 
specifically shown to decrease perceived wait time. This 
study is the first to examine the effect of animated 
loading screens on perceived wait time as compared to 
the popular progress bar. Study participants compared 
a progress bar with both a passive and interactive 
animation. Results suggest that with an interactive 
animation, perceived wait time is shorter and user 
satisfaction is higher than with a progress bar or 
passive animation. 
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Introduction 
Perceived performance refers to how quickly software 
appears to perform a given task and is an integral 
element of building user trust and holding attention [3, 
4]. One of the most fundamental aspects of perceived 
performance is waiting time. When delays are 
experienced, a user can easily become annoyed and 
believe that their security has been compromised [3]. 
Besides damaging user trust and satisfaction, long 
waits can also result in revenue loss, as 36% of US 
smartphone users reported abandonment of a mobile 
transaction due to slow loading times [12]. A user’s 
tolerance for latency also decreases with increased 
duration of system interaction, so it is especially 
important to understand cumulative frustration when 
designing software with included wait times [3]. 

Related Work 
Methods to Shorten Perceived Wait Times 
Users have been shown to experience less frustration 
when they are given feedback during a wait time [3]. 
Progress indicators alert the user that their request has 
been processed and accepted, an interpretation of the 
request has been made, and the system is now busy 
working to provide a result [16]. When a user is 
provided visual feedback, their attentional resources 
are divided, and less attention is paid to the wait itself 
[6]. 

While waiting, users have been shown to prefer 
progress indicators to no progress indicators [16]. 
Progress bars have specifically been found to 
significantly increase users’ tolerable waiting time when 
compared against no wait time feedback [6,9]. In an 
examination of various progress bars, Harrison et al. 
found that a progress bar with a backwards moving and 

decelerating ribbed pattern resulted in the best 
perceived performance among users [9]. Progress bars 
are universally deployed in many popular applications 
and websites [7, 10].  

Besides progress bars, some systems use other 
methods to give users feedback during wait times. One 
of the most innovative current methods is to provide 
the user with an entertaining animation, which works to 
divide their attentional resources while simultaneously 
providing entertainment and/or reinforcing a brand. An 
example of this is Hipmunk, which shows an animated 
cartoon chipmunk (the company logo), along with a 
progress bar [10]. Examples of creative animations 
during a wait time accompanied by some kind of 
progress bar or numerical progress indicator are 
extensive, including the websites for the Museum of 
Science and Industry, SectionSeven Inc., and Platin 
[15,19,21]. This seems to indicate a preference among 
designers for providing quantitative feedback to users 
regarding overall progress. 

Work has also been done to investigate how users 
perceive wait times when performing other tasks. The 
interference effect occurs when users are required to 
perform a nontemporal task during a wait interval. This 
has been shown to draw their attention away from 
timekeeping and result in a shorter perceived wait time 
[4]. This effect can likely be accounted for by the 
attentional allocation model, which states that users 
will perceive a greater time duration when more 
attention is allocated to it [4]. Performance of a 
nontemporal task draws attentional resources away 
from timekeeping, with more difficult tasks being 
associated with shorter time judgments [4].  
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SURVEY 
After viewing each loading screen for 10 seconds, 
participants were asked a series of questions about the 
specific screen they had just seen, including Likert scale 
ratings (1-7) of perceived speed and enjoyment. After 
all loading screens were shown, participants were taken 
to a final page of questions that asked for forced 
comparisons of all of the loading screens. Because 
these questions were answered after all loading screens 
had been seen, much of the order bias that may have 
been present in the results from the individual loading 
screen questions was eliminated. Participants then 
provided demographic information and took a TIPI (Ten 
Item Personality Measure) test [8]. This test helped us 
to gauge participants’ personality traits through a 
series of ten questions. 

PROCEDURE 
The prospective paradigm occurs when users are 
informed at the start of an experiment that they will be 
judging time. It causes them to focus their attention 
specifically on the passage of time and often induces 
self-generated time-keeping strategies [4]. For this 
reason, participants were told that they would be 
judging different loading screens and were not informed 
that the perceived time for each screen would be a 
specific focus of the study. 

After giving their consent to participate, participants 
were immediately sent to the first loading screen and 
completed the abovementioned survey. Sequential 
presentation of the loading screens with intermittent 
questions was necessary to hide the fact that the 
loading screens were all shown for the same time 
duration. The decision to not present the loading 
screens in a random order was made because of the 

situation in which a participant would see the 
interactive animation before the passive animation. In 
this case, the user would likely be confused about why 
they could no longer interact with the animation, and 
feelings of annoyance or anger might unfairly influence 
their perception of the loading screens. The entire 
process took about 45 minutes to complete. 

Results and Discussion 
The data suggests that a loading screen with an 
interactive animation will be perceived as faster and 
liked more than a loading screen with a progress bar or 
passive animation. 

Which loading screen do users perceive as the fastest? 
After viewing each individual screen, participants rated 
the perceived speed. The average ratings can be seen 
in Table 1. After viewing all of the loading screens, 
participants were forced to choose which they believed 
was the fastest. These responses can be seen in Figure 
2. The interactive loading screen was seen as the 
fastest overall, and the passive animation was 
universally perceived as the slowest loading screen. 
The faster perceived speed of the progress bar 
compared with the passive animation could suggest 
that users prefer some type of progress indicator over a 
passive animation that gives no information regarding 
how much time remains.  

Which loading screen is most enjoyable for users? 
After viewing each individual loading screen, 
participants rated their level of enjoyment. The average 
ratings can be seen in Table 2. After viewing all of the 
loading screens, participants were forced to choose 
which of the loading screens they liked the most. These 
responses can be seen in Figure 2. Overall, the 

Loading 
Screen 

Rating 

Progress 
Bar 

3.56±0.092 

Passive 
Animation 

3.38±0.11 

Interactive 
Animation 

4.35±0.11 

Table 2: Average ratings of 
speed for individual loading 
screens. The interactive 
animation had the highest 
perceived speed rating. 

 

Loading 
Screen 

Rating 

Progress 
Bar 

3.47±0.093 

Passive 
Animation 

4.01±0.12 

Interactive 
Animation 

4.78±0.11 

Table 2: Average ratings of 
enjoyment for individual loading 
screens. The interactive 
animation had the highest 
enjoyment rating. 
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findings. Because participants were disproportionately 
female, analyses must be run controlling for gender. 

Our research focused specifically on perceived 
performance of loading screens viewed through a web 
browser on a computer. The results found may not 
generalize to all loading screens, such as those found 
on mobile devices. Attentional resources are 
particularly fragmented in mobile HCI [17], and the 
effect of various loading screen designs in a mobile 
context should be examined. 

This study examined three different loading screen 
designs separately. However, many applications use 
multiple design types at once [2,10,15,19,21], such as 
an animation with a simultaneous progress bar. Further 
work in combining various types of loading feedback 
and examining perceived performance will be useful in 
making more robust design suggestions. 

The wait times experienced by participants in this study 
were a relatively short 10 seconds each, wherein it has 
been shown that waiting information (e.g. a duration or 
countdown estimate) is minimally helpful to users [11]. 
However, duration information has proven useful during 
medium and long waits, with countdown information 
being particularly beneficial during long waits [11]. It is 
recommended that the role of various loading screen 
designs for longer wait times be examined. 

One surprising result was participants’ overall 
perception of the passive animation, which was 
universally thought to be the slowest and least liked. 
We believe that the nature of the animation may be the 
cause of this result. The rhythmic, leisurely-swinging 
pendulum could have brought about feelings of 

slowness and lag. In a future study, it could be useful 
to try to examine an animation with no possible 
temporal association. 
 
Lastly, the interactive animation in this study was not 
meant to be mentally challenging for users and was 
simply meant to divide their attentional resources by 
giving them a nontemporal task to perform during the 
wait time. It could be useful to examine the effect of 
having users perform more cognitively intensive tasks 
during a loading time, as this has been shown to 
decrease perceptions of time [4]. 
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