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ABSTRACT  

 

 

It is not the same using the phone while walking than while standing or sitting down. When 

moving, your attention and mobility are reduced and therefore, it limits the smartphone use.  

 

What I want to accomplish with this work is to prove that the interaction in fact changes, and 

therefore to improve it by the simple design of a web page that adapts to the walking 

situation. This web page will have the fonts bigger while walking, which will facilitate the 

tasks of reading and tapping.  

 

First, participants, which will be of two different age groups, will use the normal application 

while standing performing some previously given tasks. Then, with the same version of the 

app, they will do the same while walking. Finally, they will use the adapted version while 

walking. 

 

All the results are compared first for each scenario to draw out specific conclusions. However, 

they are also compared for each age group and in more detail to get to a more generic and 

valid conclusion to our research questions. It was in fact proven that interaction does vary 

(in fact, worsen) while walking. In addition, the web application worked perfectly improving 

the results in the interaction time measured for both age groups.  

 

Finally, the difference between age groups was interesting to study to know the time 

variations and to prove that the application works for every scenario and participant, not 

only a reduced group of the population.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



RELATED WORK 

 
 

1.  Getting Off the Treadmill: Evaluating Walking User Interfaces for Mobile Devices in Public 

Spaces. 

 My project is mainly based on this work. “Getting Off the Treadmill” studies two 

scenarios that explore the effects of interaction on a mobile device while walking. In the first 

one, they examine the performance with soft buttons. In the second one, they develop a 

prototype walking user interface (WUI) music player that changes the screen layout based 

on the user’s movement.  

Starting from the idea of exploring the effects of interaction and changing screen 

layout while walking, I designed a newspaper application to measure these effects. When 

standing it has a normal-size font; while walking font size increases. I chose not to study any 

buttons (external smartphone interaction), but only screen interaction.  

 

2. Pedestrian walking safety system based on smartphone built-in sensors. 

 

This project made an application which detects whether the user is walking or not 

and staring at the screen or not. And it generates a vibration by a vibrator on smartphones 

to alert pedestrians to pay attention to road conditions. It helps people concentrate more 

on the interaction since any possible external danger will be alerted.  

That is why it relates to my project, because with another method their goal is to 

make interaction easier.  

 

3. How do people tap when walking? An empirical investigation of nomadic data entry. 

 This project is about performances of stylus-based tapping in 4 different 

situations. Seated, Slow walking, Fast walking and Obstacle course walking. And obtaining 

the data from those scenarios to reach conclusions to the question posed.  

It is just an empirical investigation, they don’t design anything, but they do study 

interaction while walking and prove that it worsens. Another main reason why I chose my 

work. To further prove this weakening in the interaction and therefore, help make it better. 

 

 



PROTOTYPE 
 

 

The prototype for testing is an online newspaper webpage created with the WIX online editor 

from scratch. It allows the design and adaptation of its layout on the phone. I have 

implemented two versions for the testing: the normal and the adapted version.  

 

 

 
View of the home screen with the                                          View of an article with the 

normal version     normal version 

 
https://carmennavas22.wixsite.com/inteng -- Link to the website 

 

 

 

https://carmennavas22.wixsite.com/inteng


 
View of the home screen with the                                          View of an article with the 

adapted version     adapted version 

 
 

 

As you can notice, font sizes for the adapted version increase significantly, helping the 

participant to easily read the news title and article.  

 

 
https://carmennavas22.wixsite.com/intengimproved -- Link to the website 

 

 

 

 

 

https://carmennavas22.wixsite.com/intengimproved


METHODOLGY 

 
1. Participants 

 
There is a total of 10 participants. 5 young participants (between 17 and 25) and 5 adult 

participants (between 45 and 55). Adults are the ones who usually find interaction with 

smartphone harder in general, so to have results on their performance as well has helped 

the research get to a more irrefutable conclusion.  
 

2. Apparatus 

 
The device used for the testing has been an iPhone 8 Plus. However, since it is a web 

application, it works on any smartphone and the results would not have changed if 

another model had been used.  

 

3. Location 

 

The location was el Parque del O’Donnell. A public park in Alcalá de Henares, Madrid, 

Spain. It has an area of 773 m². It was the best place for the walking scenario, because 

the participants had to be very aware of their surrounding because of the many trees, 

benches, fountains… It was also the best place to test it while standing or sitting, because 

it is so wide that no one would accidentally run into them while performing the tasks 

and therefore, distract them.  

 

4. Scenarios 

 

❖ Standing – The participant was standing still doing the tasks in the normal version.  

 

❖ Walking – The participant was doing the tasks while walking.  

▪ First scenario here, using the normal version 

▪ Second scenario here, using the adapted version 

 

In summary, there is going to be three different scenarios addressed and compared 

along this report.  

 

However, in the walking scenario, the walking was not completely free. I decided that 

giving them a point to get to would make the interaction more realistic, since people 

walk to get somewhere, not to just wander around. So, a desired location was given 

to the participant, but the path to it was of free choice.  

 

 

 



5. Procedure  

 

The participants were given the smartphone and had to use the application for 10 

minutes tops.  

 

They were given a list of tasks before starting the interaction. Each participant had one 

list of tasks for each scenario so that they could not remember the tasks for the next 

scenarios and, consequently, take less time to complete them. The did not have to 

remember the tasks, they just had to read them over to get an idea of what they were 

going to be expected to do.  

 

I started a timer when the participant entered and loaded the web page. I stood or 

walked with him/her to supervise the correct completion of the tasks. I reminded them 

of the task that was next by just saying the name of the article they had to search/read 

or the paragraph number that was next.  

 

I stopped the timer when all the tasks are successfully completed. I then wrote down the 

time taken to complete the whole task list for each scenario for each participant.  

 

During the interaction they could click on a site to enter it, scroll to go back, scroll down 

and up, click on a link… 

 

An example task list that was given out was:  

 

1) Go to Medio Ambiente. Read the title of the news out loud. And then the 

description. 

2) Go into the article, read the caption of the picture and then paragraph one. 

3) Go back and then search for Cumbre en Londres. Again, read the title out loud 

and the description.  

4) Now read paragraphs two and three of the article.  

5) Go back and search for Crímen. Read what the article is about by reading the 

headline and the paragraph just below.  

6) Finally, read quickly over all the news titles and just choose whichever interests 

you the most. Read it over to get an idea of what it is about to later be able to 

explain it. 

 

In summary, a total of 3 task lists were given out to each participant. One at a time before 

starting the experiment.  

 

 

 

 



RESULTS 

 
We can observe a slight difference in the times for both participant groups within the same 

scenario that is clearly due to age. Therefore, a distinction between the results for young 

participants and those for adults will be made. (All measurements are done in minutes and 

seconds). There are 5 measurements per group matching the 5 participants. The values are 

ordered from lowest to highest. First, let’s see all of them in the different scenarios: 

 
· SCENARIO 1: Using the normal version while standing.  

  

 

YOUNG PARTICIPANTS    ADULT PARTICIPANTS 

 

2’01” 2’02” 2’07” 2’11” 2’15” 

 

 

· SCENARIO 2: Using the normal version of the application while walking. 

 

 

YOUNG PARTICIPANTS    ADULT PARTICIPANTS 

 

5’12” 5’14” 5’18” 5’20” 5’28” 

 

 

· SCENARIO 3: Using the adapted version of the application while walking. This version 

made interaction easier for them. 

 

YOUNG PARTICIPANTS    ADULT PARTICIPANTS 

 

3’16” 3’23” 3’24” 3’31” 3’38” 

 
 

To visually see these results in a clearer and simpler way, let’s observe the EXCEL tables:  

 

YOUNG    
    
PARTICIPANTS TIME 1 TIME 2 TIME 3 

Participant 1 2:01 5:12 3:16 

Participant 2 2:02 5:14 3:23 

Participant 3 2:07 5:18 3:24 

Participant 4 2:11 5:20 3:31 

Participant 5 2:15 5:28 3:38 
 

ADULT   
   
TIME 1 TIME 2 TIME 3 

2:48 6:02 4:11 

2:51 6:05 4:12 

2:53 6:06 4:17 

3:01 6:12 4:28 

3:02 6:15 4:29 
 

2’48” 2’51” 2’53” 3’01” 3’02” 

6’02” 6’05” 6’06” 6’12” 6’15” 

4’11” 4’12” 4’17” 4’28” 4’29” 



In the tables, TIME 1 stands for the time measured in SCENARIO 1. TIME 2, for SCENARIO 2. 

And TIME 3 for SCENARIO 3.   

 

To have a visual representation of the results always helps to comment on them more easily. 

Therefore, here we have the graphs for both age groups with the values obtained from the 

measurements.  

 

 

 

For young participants, the best interaction time is clearly TIME 1, which represents the time 

it took them to complete the list of tasks while standing. (SCENARIO 1) 

 

TIME 2, being the results of the interaction while walking with the normal version of the 

app (SCENARIO 2), proves that interaction DOES WORSEN and therefore, needs to be 

addressed somehow. This was one of the research questions, which we here find answered. 

 

TIME 3 proves that even though interaction while standing will always be the best scenario, 

addressing the problem with the adapted version (an increase in font size in this experiment) 

makes interaction easier and faster, approaching the values obtained in the best scenario.  
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For adult participants, we can conclude the same thing as for younger ones. However, all the 

measurements are higher. This is because as I deduced before the testing, adults tend to 

find interaction harder.  

 

The direct comparison of the relative values measured can be seen in the following graph: 
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Having reached the same conclusion for both age groups means that the initial research 

hypothesis is well confirmed; and that the adapted version is well designed and a good 

solution for the interaction problem.  

 

 

Finally, let’s just analyze the results in depth and extract the important information to simplify 

all the data we have until now.  

 

 

AVERAGE VALUES of the different times measured for each age group 

 

     Scenario 1   Scenario 2   Scenario 3 

  Young 2:07 5:19 3:26 

  Adult 2:55 6:08 4:19 

 

 
Why are the average values relevant? 

  

With the average values we can know for each age group how much time interaction took 

in a general basis. These are the values we are really interested in. It also makes possible the 

direct comparison between both.  

  

 

In this graph we can see the comparison between young and adult participants. It is clear 

that for all scenarios, the difference between age groups is present. In addition, it is also 

0:00

1:12

2:24

3:36

4:48

6:00

7:12

SCENARIO 1 SCENARIO 2 SCENARIO 3

AVERAGE COMPARISON BETWEEN AGE GROUPS

young adult



clear that interaction DOES vary while walking, but nevertheless it can be improved by the 

design of certain applications or by the simple adaptation of increase in font size.  

 

 

AVERAGE TIME DIFFERENCE between age groups 

 

Numerically, there’s an average of 50 seconds difference (almost a minute) between both 

groups. Which in such lower time measurements (range from 2sec to 6sec), can be 

considered relevant.  

 

In percentages, adults are in general, 20% slower than young people when it comes to 

smartphone interaction.  

 

Therefore, having improved the results of this age group as well with the adapted webpage 

means that the solution is widely valid for all the population and not just a reduced group.  

 

 

AVERAGE TIME DIFFERENCE: walking vs. standing scenarios 

 

There’s a 3 minute and 12 second average time difference between the worst scenario 

(SCENARIO 2) and the best one (SCENARIO 1). In percentages, interaction time while 

standing is 56% faster.  

 

With the adapted version, there is only a 1 minute and 22 second average time difference 

(between SCENARIO 3 and SCENARIO 1). This reduces the previous percentage to a 35%.   

 

 

 
 

Finally, interaction time with the adapted version is improved by a 32% in walking scenarios. 

This is what was aimed for when designing the application with the bigger font size. 
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QUESTIONNAIRE 

 
 YES 10 votes 

Did you find interaction harder while walking? → Not really  
  NO  

   

 Normal  
Which version would you rather have while walking? →  Adapted 10 votes 

 I don't care  

 

 
Why do you prefer this version? (Free answer) 

 
1. Because I could find, click on and read all the articles faster. 

 

2. Because it was easier to do everything you asked since everything was more 

readable. 

 

3. Because while walking I have to pay attention to many things and having a 

bigger text size helped to easily focus on the screen and do everything faster. 

 

4. Because I could read everything faster and the clicking on the article was easier 

since the headings were bigger. 

 

5. Because I find it hard to interact while walking because of the many distractions 

and the bigger font size totally made it easier. 

 

6. Because everything was a lot easier since everything was easily readable and 

accessible. 

 

7. Because it's harder in general to focus on the screen if you're moving but with a 

bigger font size it was a lot easier. 

 

8. Because I could read everything faster, click on the articles faster and scroll down 

reading over everything more quickly. 

 

9. Because having a bigger text size made it easier to focus on the screen and 

complete the tasks faster and more comfortably. 

 

10. Because I just found it really helpful to see everything so clearly thanks to the 

bigger font size. 

 



CONCLUSION 

 
In this paper I conducted an experiment which measured whether interaction with the 

smartphone changed while walking and if so, how much. As a bonus to the experiment, I 

tested two age groups (young and adults) to see if I obtained different results. Given that I 

did, I concluded that since the solution proposed to improve interaction worked for both, it 

was generically successful.  

 

Interaction does vary significantly while walking. However, with this project I have proven 

that it can always be improved.  

 

The way to improve interaction in this paper was by designing a web page that altered the 

size of the text making it bigger so that it was more easily readable and therefore, 

interactable. Both, the obtained results from the tests and the participants’ opinions state 

that while walking it was very helpful to have a bigger font size, since it helped them focus 

better on the screen and perform the interaction and reading tasks faster.  
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