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Abstract—Communication is one of the key factors in 

maintaining a good relationship between coaches and athletes. 
However, demanding academic and athletic schedules prevent 
college athletes from communicating with their coaches regularly. 
Moreover, the current generation of college athletes – Generation 
Z – described as people born after 1996, tends to have poor 
communication skills and prefers impersonal communication 
methods, like texting. While there are some digital applications 
supporting coaches, there are no applications focused on 
swimming coach-athlete communication specifically. In this study, 
we conducted a need-finding analysis with a college swim team at 
a university in the Northeast which revealed that some athletes feel 
like they don't have enough time to communicate with their 
coaches. To address this need, we applied user experience and user 
interface techniques to design, develop, and deploy a progressive 
web application aimed at supporting swimming coach-athlete 
communication. The application, called Swimloop, allows coaches 
to share practice information with their athletes and swimmers to 
share practice feedback with their coaches. Swimloop has a few 
unique features: first, it implements emojis to streamline 
communication by coding swimmers' emotions in response to 
practice sessions. Secord, data visualization in the form of bar and 
line charts, allows athletes and coaches to visualize the distribution 
of the feedback elements – emotion, effort, sentiment – across 
practice sessions. Lastly, I applied the System Usability Scale 
(SUS) combined with open-ended questions as a framework for 
evaluating the usability of the application among swimming 
coaches and athletes. From these insights, I contribute 
recommendations to guide the future development of 
communication supporting technologies for coaches and athletes. 
 

Index Terms—Human-centered computing, Human computer 
interaction, User centered design 
 

I. INTRODUCTION 

OMMUNICATION is one of the key factors of a good 
relationship between coaches and athletes. An 

ethnographic study completed with a college swim team stated 
that some of the athletes feel like they don’t have enough time 
to communicate with their coaches. Having busy schedules 
prevent college swimmers from talking to their coaches 

regularly and communicating their feelings. Additionally, the 
current generation of college athletes – Generation Z – 
described as people born after 1996, tends to have poor 
communication skills and prefers impersonal communication 
methods, like texting [6]. Generation Z athletes tend to be more 
open with their coaches via texting than during face-to-face 
communication [6]. In this paper, we focus on developing 
technology that can support the communication process 
between the swimming coaches and their athletes, addressing 
the needs of the current swimmers’ generation.  

Communication is one of the main factors in many coach-
athlete relationships frameworks. We can describe 
communication as a process of transmitting ideas, knowledge, 
feelings, or information through written or verbal messages [2]. 
Communication between coaches and athletes can have 
different forms. It can be instructional, non-verbal, or verbal, 
and differs on the situation like training or competition, winning 
or losing. A lack of communication can lead to a poor 
relationship between the coach and the athlete, while good 
communication can lead to a positive relationship [1]. A good 
relationship between the coaches and athletes is a key to 
athlete’s personal satisfaction and performance success [5]. 
Poor quality relationships can lead burnout, bad athletic 
performance, and even cause the athlete to quit the sport [1,4].  

Technology has a potential to support the communication 
process between swimming coaches and athletes, preventing 
the dangers poor communication can lead to. We present a 
novel solution for supporting the process of communication, a 
progressive web application, called Swimloop, that allows 
swimmers to provide coaches with feedback on their practice 
experience, using emoji as a center of the feedback. Coaches 
are able to read the feedback and respond to it. Swimloop 
provides both athletes and coaches with data visualization of 
their feedback, giving them a chance to understand the training 
process and their experience better. Search of a similar 
application, focused on the communication between swimming 
coaches and athletes, gave no results. What differentiate 
Swimloop from other applications used by teams, like 
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TeamWorks or TeamSnap, is the ability to add practice specific 
feedback and the swimming focused design of the application. 
Using progressive web application as a method to deliver our 
communication problem solution, gives the users a chance to 
access software from their favorite device, whether it is a 
laptop, desktop, or a smartphone. We used the design thinking 
approach to solve the swim coach and athlete’s communication 
problem. The process consisted of five steps: empathize, define, 
ideate, prototype, and test.   

II. LITERATURE REVIEW 

This literature review reviews information on the importance 
of communication between coaches and athletes, providing 
information on coach-athlete relationship frameworks that we 
used to develop Swimloop. We also review concepts that we 
applied in Swimloop, like using emojis as a form of feedback 
and analyzing the sentiment of emojis.  

A. Coach-Athlete Relationship 

The coach-athlete relationship is an important part of the 
training process. It is suggested that for some athletes, the 
relationship they have with their coach, can have an enormous 
influence on their performance during practice and competition 
[1]. Poczwardowski et al., in their research, took a close look at 
the relationship between the coaches and their athletes, and 
described it as a “very dynamic, multifaceted, interpersonal 
phenomenon.” Jowett et al. described the relationship as 
interpersonal connection of coaches and athletes’ emotions, 
thoughts, and behaviors. Poczwardowski used three 
components to describe and understand the relationship – 
activity, interaction, and care. They described activity as a set 
of tasks coaches and athletes were performing before, during, 
and after practice or competition. Interaction consisted of all the 
communication and social interaction coaches and athletes had 
and care was described as an activity that had a meaning for 
both coaches and athletes. Researchers suggest that the more 
the athlete and coach cared, the more they interacted. Also, the 
more they interacted the more they cared. The more athletes and 
coaches worked together on a shared goal, the more they 
believed they will achieve it and worked harder. In a positive 
relationship coaches and athletes interacted often and their 
interaction was not limited to sport related topics. On the other 
side, in the negative relationship coaches and athletes interact 
only when it is necessary. Positive relationship requires 
engagement from both coach and the athlete. Poczwardowski et 
al. states that a positive relationship between coaches and 
athletes increases the personal and performance growth of both 
parties. For a positive relationship to occur, all three described 
elements – activity, interaction, care – have to be present [1].  

Jowett et al. presented a slightly different model. Their 
relationship model (3 + 1Cs) focused on the following four 
elements as indicators of the quality of the relation: closeness, 
commitment, complementarity, and co-operation. Closeness 
was described as trust, connection, and respect between the 
coaches and athletes. Complementarity was a co-operation 
between the two and responsibility and co-orientation was their 
perceptions of their goals, achievements, and expectations. 

Lastly, they defined commitment as the coaches and athletes’ 
will to maintain the relationship in order to maximize its 
outcomes. The presented model put emphasis on the closeness 
and connection as the major factors for personal growth and 
development of coaches and athletes. The models presented by 
Poczwardowski and Jowett differ slightly, but they both 
emphasize mutual trust and communication as the major 
components for maintaining a positive relationship between 
coaches and athletes [1, 17].  

There are multiple studies that focused on the negative 
outcomes of a poor coach-athlete relationship. Research 
completed by Isoard-Gautheur demonstrated that the quality of 
coach-athlete relationship is linked with athlete burnout [4]. 
Athlete burnout can be defined as “a multidimensional 
construct consisting of three dimensions: (a) 
emotional/physical exhaustion, characterized by feelings of 
emotional and physical fatigue stemming from psychosocial 
and physical demands associated with training and competing; 
(b) a reduced sense of accomplishment, characterized by 
feelings of inefficacy and a tendency to evaluate oneself 
negatively in terms of sport performance and accomplishments; 
and (c) sport devaluation, defined as a negative, detached 
attitude toward sport, reflected by lack of concerns about sport 
and performance quality” [14]. Other studies [15, 16] also 
linked athlete burnout with a poor coach-athlete relationship, 
e.g., open conflict, poor communication, lack of empathy. It has 
also been reported that a poor relationship between coach and 
athlete can lower athlete’s performance and even cause the 
athlete to quit the sport [18]. 

B. Emojis 

Emojis are Unicode graphic symbols that represent facial 
expressions alongside concept and ideas, like food, celebration, 
animals, weather, vehicles, and many more [9,10]. They were 
created in Japan at the end of the 20th century in order to 
facilitate digital communication [10]. Emojis are widely used 
on social media. It is estimated that more than 5 billion emojis 
are used on Facebook every day [12]. In an era of digital 
communication, emojis are used to provide non-verbal cues to 
the text, they indicate emotion and assist expression [7,8]. They 
are used as a complement to text, providing more information 
on emotions of the message to the recipient [8]. Emojis are also 
perceived as a more playful and efficient way of expression 
than text [13]. Zhou et al. researched usage of emojis in a 
popular Chinese mobile application called WeChat. Emojis are 
integral part of the application. Participants of the study stated 
that they use emojis while texting in order to support the 
message they want to convey through text and make the process 
of communication more effective [7].  

C. Emoji Feedback 

The growing popularity of emojis made them an interesting 
topic of research. There are multiple studies completed on using 
emojis as a form of feedback. One of the studies, conducted by 
Zhang et al., focused on the students in large classes and their 
participation in online discussions. In large classes, it is difficult 
for the instructor to respond to every single comment posted. 



 

 

3
That created a need to make predictions on the emotions 
correlated with the post, like confusion and curiosity, to identify 
the students who require assistance [11]. Hiring outside 
annotators is costly, and their unfamiliarity with the course’s 
material may lead to the posts being labeled incorrectly. Zhang 
et al., in their study, created a system that allowed students to 
self-annotate their comments with emojis and hashtags. Each 
emoji was connected with a hashtag that conveyed its meaning, 
giving students eight options – interested, confused, question, 
idea, curious, help, useful, and frustrated. Researchers decided 
to use this method because students should be the best source 
of information about their affective state. Given the popularity 
of social media, students should be familiar with the use of 
emojis and hashtags and feel comfortable using them. The 
ability of adding emoji and hashtags to discussion posts was 
included in multiple courses, in two of them the instructors 
motivated the students to utilize the feature. Researchers noted 
a considerable drop of the usage of the feature in the courses 
where the instructor didn’t mention it. Hence, more work is 
needed to evaluate how to motivate student to use the self-
annotation feature [11]. Using collected data, researchers were 
able to develop a prediction algorithm on the emotion of the 
post with an accuracy of 83%.  

 Another study has been completed on using and 
perceiving emojis within peer feedback in a design class 
completed online. The results showed that complementing text-
based message with emoji gives the receiver with non-verbal 
cues and gives a better idea of the author’s personality, like their 
sense of humor and facial expressions. Researchers suggest that 
using emoji allowed for a more casual and light-weighted 
conversations and enhanced the perceived sociability within the 
class environment [8]. Emojis have a potential of transforming 
a formal peer review process into a more “emotion-aware 
collaborative process” [8].  

D. Emoji Sentiment 

Sentiment analysis studies people’s opinions, feelings, 
attitudes, evaluations, and emotions from text [9,10]. The emoji 
sentiment analysis categorizes the emoji as positive, neutral, or 
negative. Scherr et al. researched the possibility of using emojis 
as a part of online review analysis for mobile applications [9]. 
They stated that the limitations of natural language processing 
harden the sentiment analysis of text, while app creators are in 
need of automating their application feedback to understand 
their users’ needs and develop the necessary changes quickly 
[9]. The study researched the perception of emoji sentiment and 
emotion among people and how this perception could be used 
for the text analysis of app feedback [9]. The results showed 
that people perceive the sentiment and emotion of emojis in a 
homogenous way [9]. The data they obtained during the study, 
showed that both women and men perceive the sentiment of 
emojis similarly and overall emojis used in the study can be 
mapped to a sentiment [9]. Out of 612 emojis, they were able to 
classify 591 with the sentiment agreement over 50% amongst 
the survey participants [9]. The study concluded that emoji 
sentiment could be used for a precise automated analysis of 
user’s opinion on the products, like mobile applications, as well 

as for an in-app feedback functionalities [9].  
The Emoji Sentiment Ranking is the first comprehensive 

emoji sentiment lexicon [10]. It maps 751 most frequently used 
emojis with their sentiment polarity (positive, neutral, 
negative). Novak et. al created the ranking using sentiment 
analysis of over 1.6 million tweets in 13 languages labeled by 
human annotators, 4% of the tweets included emojis. The emoji 
sentiment was calculated from the sentiment of tweets they 
occurred in and reflects the use of emojis in context. There was 
no significant difference in the sentiment values of emojis 
between languages, meaning the ranking can be consider a 
language-independent tool for automated sentiment analysis 
[10].  

III. SWIMLOOP SYSTEM AND DESIGN PROCESS 

Based on the reviewed literature and theories, we designed 
Swimloop. The design has been divided into two versions, one 
for the coaches and one for swimmers. We used the design 
thinking and user-centered approaches to design the progressive 
web application. Design thinking is a human-centered approach 
to solve problems. It integrates the needs of people and helps 
create new, innovative solutions to those needs. The process 
consists of 5 steps: empathize, define, ideate, prototype, and test 
[19].  

 

 
Fig. 1.  Some of the design artifacts. Early sketches and Figma wireframes on 
the left. More advanced Figma designs on the right. 
 

Our first step – empathize – involved interviewing swimmers 
(N=5) and coaches (N=2) in order to create personas and 
understand the user’s needs. The interview and insights 
summary informed the definition of the problem to be 
addressed. Interviews revealed that there is a need for a 
communication supporting system focused on swimming 
coaches and swimmers. We used those insight to define our 
problem statement and draw ideas on how to develop a system 
that can make the communication process more efficient and 
accessible. We decided to use progressive web application 
(PWA) as our technology of choice. PWA allows for both web 
and native usage on any platform, hence being accessible for 
any user on their device of choice. The application was 
developed using React.js. We utilized Material-UI to support 
our design. The data is stored using Google’s Cloud Firestore. 
Login and registration were developed using Google 
Authentication.  

Next, we progressed into the prototyping and testing phase. 
First, we sketched a prototype of the application and then 
implemented the wireframes using Figma1. The initial 
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wireframes represented the add practice feature for coaches and 
the share practice feature for swimmers, as well as statistics 
page with a data visualization of feedback sentiment, effort 
scores, and emotions distribution. After creating the initial 
version of the designs, we performed interviews with 
swimming coaches (N=2), and swimmers (N=2). The coaches 
suggested adding an option for the athletes to share feedback on 
their injuries or any other health related issues. Another 
suggestion was to add an ability for athletes to rate their practice 
effort. They also recommended that the effort rating should be 
only visible to the athletes in order for the swimmers to rate 
their effort honestly. All of the suggestions have been 
implemented into the designs and developed as a part of the 
testing application. Athletes suggested adding a page for 
competitions and broaden the scope of the application to their 
dryland coaches. The competition page has been integrated into 
the design of the application. However, it has not been 
implemented as a part of the testing application.  

A. The Selection of Emojis 

Swimloop implements  a mix of 15 emojis and miscellaneous 
symbols for its feedback feature. The sentiment of all these 
symbols have been based on the Emoji Sentiment Ranking 
created by Novak et al. [10] The emojis and symbols were 
selected based on their popularity and the sentiment score. The 
popularity was determined using emojitracker, a website 
showcasing a real-time usage of emojis on Twitter. Overall, 
Swimloop allows its users to select between six emojis with 
positive sentiment score, four with neutral sentiment score, and 
five with negative sentiment score.  

B. Basic Design Components 

To describe the design of the application, we first need to 
discuss its basic components – effort, practice, emoji, and 
feedback. Effort is a type of practice feedback just for the 
athlete. An athlete can rate their effort during practice on a scale 
from 1 to 10, where 1 means low effort and 10 means high 
effort. Effort is visible just for the athlete. It is a method of 
evaluating how hard the swimmer applied themself during 
practice. Practice information is entered in the application by 
the coach. Practices are the scheduled swimming sessions for 
the swimmers. Coach can input the content of the practice, 
practice name, date, hour, total yardage, and participants. 
Practice information can be viewed by swimmers. Emoji is an 
overview of how swimmer felt during practice. Swimmer can 
select one emoji that best describes their feedback, or sentiment 
regarding a practice session. Emojis provide a visual form of 
feedback for the coaches. After an assigned practice, swimmers 
can enter their feedback on that practice session. Feedback can 
be expressed in the form of  text, images, and emoji. In addition, 
swimmers who suffer from an injury or any health-related issue, 
can enter this type of feedback on the application. All those 
types of feedback are visible to the coach, except for swimmer 
effort. For Swimloop, we defined the basic elements of 
feedback to include emotion, sentiment, and effort. 

C. Coach View 

The most important feature on the coach's side is the ability 

to read swimmers' feedback2. During practice, it’s impossible 
for a coach to talk with all their athletes. Swimloop is giving 
coaches the ability to find out how each of their swimmers felt 
during practice.  

 
Fig. 2.  Desktop wireframes showing the design of feedback pages for coaches. 
 

Swimloop’s design is divided into three primary pages – 
dashboard, practices, and statistics. The opening page of the 
application is the dashboard. The main function of the 
dashboard is to provide quick and easy access to today’s 
practices and to showcase recent practices with unread 
feedback.  

The practices page2 is where coaches can find all the sessions 
they created. All practice sessions are organized based on 
timeline, they are divided into today’s, previous, and upcoming. 
From the practice page, users are able to add, edit, and view 
practice information. The colors of practices are dependent on 
the color that the coach has selected while adding practice. That 
gives coaches the ability to personalize the look of their 
application. The color selection features was not implemented 
in the testing version of Swimloop. The relations among pages, 
starting with the practice page, are represented in Figure 2.  
On the add practice page, coaches can add all the information 
about a particular practice. They can pick the date, time, 
practice name, add the practice set, and any information that 
they would like athletes to have. They can add total yardage for 
practice, participants, determine whether they want to repeat the 
practice multiple times, and pick the color in which the practice 
will be visible on the practice list page. Both repeat and color 
features were not implemented in the testing version of the 
application. The add practice feature gives coaches an ability to 
communicate information about practice to their swimmers 
before the start of the session.  

After practice is completed, coaches can see athletes’ 
feedback. Feedback is grouped into negative, neutral, positive, 
and missed. Coaches can see the amount of feedback for each 
category. This page also allows the coaches to add attendance 
information. Green means that the swimmer has attended the 
practice, red means missed, and E means excused. The 
attendance feature was not developed as a part of the testing 
version of the application.  

By clicking on a sentiment category, the coach can access a 
page with the names of all the swimmers whose feedback was 
classified as a part of that category. This page is divided into 
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read and unread feedback. Clicking on the athlete’s name brings 
the athlete’s feedback page where coach view all the elements 
of feedback added by the swimmer. Coach is also able to 
respond to the athlete’s feedback in a form of a message. The 
reply and read/unread features were not implemented in the 
testing version of Swimloop.  

The last major component of the Swimloop’s coach version 
is the statistics page with data visualization on the main 
components of feedback. The data charts include sentiment and 
emotions distribution, as well as the total number of practices, 
shared feedback, and a percentage of feedback missed. Coaches 
can see this information per team and each individual. They are 
also able to change the time frames of when the data is 
calculated. As a part of the testing application coaches could 
interact with sentiment distribution chart and the numeric 
values stated before.  

D. Swimmer View 

The most important feature of Swimloop for athletes is a 
chance to communicate with their coaches on how they felt 
during each practice. It is not attainable for athletes to talk to 
their coach every time they would like to due to their busy 
schedules and the large size of the team. Swimloop gives them 
the ability to voice their feelings. 

 

 
Fig. 3.  Wireframes for mobile view for swimmers. 

 
Similar to the coach version, the swim one is divided into 

three main pages – dashboard, practices, and statistics. 
Swimloop’s dashboard is a place where the swimmer can see 
today’s practices, as well as practices with unread responses 
from their coaches. As the reply feature for the coaches hasn’t 
been implemented in the testing application, the ability to see 
coach’s response also wasn’t developed.  

The practice page shows all the practices the athlete has been 
assigned to. Swimmer can see the information about practices, 
go to the add feedback page for completed practices, and go to 
the feedback response page. The practice information page 
includes all the information that the coach included while 
adding practice. The “Edit” button allows the swimmer to 
customize the colors of the practices. Practices are organized as 
past, today’s, and upcoming. The option to select colors was not 
implemented as a part of the testing application.  

The feedback page allows the swimmer to rate their effort on 
a scale from low (1) to high (10). Effort is a type of feedback 
only visible to the athlete. Next, the swimmer can pick the emoji 
that describes their overall emotion/feeling about practice. 
Emoji is a required part of the feedback, everything else is 
optional. Swimmer can also add text-based feedback, add 

images, and select whether they currently suffer from an injury 
or any health-related issues. Checking the injury box allows the 
swimmer to add information specific to the state of their health 
as a part of their feedback. The option to add images was not 
included in the testing version of Swimloop. 

Athlete can see their feedback in form of a data dashboard 
that can give them a better understanding of how they practice. 
Swimloop gives them a chance to see their sentiment, effort, 
and emotion distribution. The statistics page also presents 
numeric information on the number of practices, shared 
feedbacks, and percentage of missed feedback within a selected 
period of time. During testing, swimmers were able to view all 
the mentioned charts and numeric values within the period of 
last 7 days.  

IV. METHODOLOGY 

The usability test of the application has been completed in a 
form of a Qualtrics survey. The survey was designed using a 
mix of System Usability Score (SUS) Likert questions and 
open-ended questions. SUS  is one of the most used scales in 
HCI. It is constructed on ten questions and returns a single 
usability score. SUS measures the user’s attitude towards the 
effectiveness, efficiency, and satisfaction with the system [23]. 
We decided to supplement SUS with open-ended questions to 
fully understand the user experience with the app; find out what 
features of the system are desirable, what we could improve on, 
and what the user finds useful.  

Each participant of the survey was provided with login 
credentials to a Swimloop account. Each account included the 
same data to ensure participants interacted with an identical 
system. Before completing the survey, participants were asked 
to complete a usability testing session consisting of three tasks. 
We were able to verify the completion of the tasks by evaluating 
the number of responses collected in the database compared to 
the amount of survey takers. The coaches were asked to 
complete the following tasks in Swimloop, and then complete 
the survey. 

1. Go to Practice page and add practice with all the 
required data 

2. Check athlete feedback for one of the previous 
practices 

3. Look into the Statistics page to gain understanding of 
the team’s performance 

The swimmers were asked to complete the following tasks in 
Swimloop, and then complete the survey. 

1. Select one of the previous practice sessions and share 
your feedback 

2. Open one of the practices in the future section to check 
what information are available  

3. Look into the statistics page to gain understanding of 
your performance  

The testing version of the application did not include all the 
designed features of Swimloop due to the time limitations. It 
included the add practice, view feedback, and view statistics 
features for the coaches, and the view practice info, share 
feedback, and view statistics features for the athletes. N=2 
coaches and N=4 swimmers participated in the study, giving 
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N=6 overall participation. Such sample size is typical for HCI 
research due to the novel nature of studies completed within this 
discipline [21]. 

V. RESULTS 

The following section is a report of findings gathered from 
the usability survey. Overall, two coach participants added two 
practice sessions to Swimloop, and four swimmer participants 
shared feedback on six practice sessions, indicating that all the 
survey participants have used Swimloop. We performed 
System Usability Score calculation and thematic analysis of the 
survey responses. The thematic analysis revealed two themes: 
1) communication, and 2) feedback and its analysis as a form 
of reflection. We discuss these two themes in detail below.  

A. System Usability Scale 

Swimloop achieved an overall System Usability Scale score 
of 92.5. The average SUS score is 68.5 [22], meaning 
Swimloop scored high above average. Question 6, “I think that 
I could use Swimloop without the support of a technical 
person” achieved the highest mean score of all the questions 
and the highest score possible1. Questions 1 and 5, received the 
two lowest mean scores.  

 
TABLE I 

MEAN VALUES FOR EACH SUS QUESTION 

Question Mean 
1. I think that I would like to use Swimloop 
frequently. 

4,50 

2. I found Swimloop to be simple. 4,67 
3. I thought Swimloop was easy to use. 4,67 
4. I think that I could use Swimloop without the 
support of a technical person. 

5,00 

5. I found the various functions in Swimloop were 
well integrated.  

4,50 

6. I thought there was a lot of consistency in 
Swimloop.  

4,67 

7. I would imagine that most swimmers would 
learn to use Swimloop very quickly. 

4,83 

8. I found Swimloop very intuitive. 4,67 
9. I felt very confident using Swimloop. 4,67 
10. I could use Swimloop without having to learn 
anything new.  

4,83 

 
Analyzing the scores for each participant4 we see that the 

minimum System Usability Scale score for Swimloop is 77.5 
and the maximum score is 100. There is no value that would be 
less than the average (68.5) and each of the scores lies within 
the “acceptable” range [23]. The median score is 96.25.   

 

 
Fig. 4.  Distribution of SUS scores for all the study participants. 
 

Overall, Swimloop’ SUS is much higher than the average, 
indicating that the system fulfills the usability requirements of 
the users. 

B. Communication Support 

Communication support is one of the main ideas behind the 
development of Swimloop. Three of the swimmer participants 
identified the communication feature as their favorite thing 
about Swimloop, e.g. “I really liked the opportunity to 
communicate with my coach after practice hours” (P4). 
Swimmer participants pinpointed that the application allows 
them to communicate with their coaches “in an effective and 
simple way” (P1). One of the coach participants mentioned 
adding a feature for ‘anonymous feedback’ as a possible 
improvement to the application that would allow swimmers to 
communicate their feelings more honestly. Half of the 
participants identified the communication support feature as the 
one that they would use the most. A coach participant 
pinpointed the injury related communication as a way of 
“catching a potential injury before it’s too late” (P6), 
identifying a need for fast injury detection. Adding an option 
for a coach to respond to the feedback was identified as a 
possible improvement to the communication feature. Such 
function was included as a part of the Swimloop design but was 
not integrated into the testing version of Swimloop.  

C. Feedback and its Analysis as a Form of Reflection 

One Swimloop feature is the analysis of feedback data and 
its presentation to end users in form of data charts. All six 
participants in the usability study mentioned ‘feedback 
analysis’ as something that they either particularly like or would 
frequently use. One of the swimmer participants stated they 
especially liked that “[Swimloop] allows you to really look 
retrospectively at your practice and pinpoint areas that were 
good and others that you think you can improve on” (P2). 
Swimmers pinpointed the ‘effort statistic’ as something that 
would help them reflect on their practice performance. Two of 
the swimmer participants stated that they would connect their 
‘emotion feedback’ with the ‘effort feedback’ to draw 
reflections, e.g. “I would use the feature of the effort 
distribution so that I can compare how I feel physically with the 
effort that I believe I have put in.” (P2). This statement 
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prompted consideration for adding a chart to connect emotion 
with effort as a possible enhancement of the application. A 
swimmer participant indicated that seeing a statistics section on 
how other teammates responded and being able to compare 
their performance against the team, could enhance their 
experience with the application.  

VI. DISCUSSION 

In our study we investigated a system for supporting 
communication between swimming coaches and their athletes. 
We designed a user interface using concepts from human-
computer interaction research, including emoji sentiment and 
data visualization techniques. Later, we developed a 
progressive web application and performed usability testing to 
understand whether the proposed design meets the needs of the 
end users. Our goal was to identify techniques and features that 
will help swimming coaches and athletes to communicate in an 
effective and efficient way outside the pool deck.  

The System Usability Scale revealed that Swimloop’s design 
is accepted by the end user and that there are no significant 
system issues. Looking at the collected data, we can conclude 
the areas that could use some improvements are motivating the 
user to use the application frequently and the integration of 
Swimloop’s features. However, even those areas received a 
score above average, meaning there are no significant issues 
with any of the aspects of Swimloop’s usability.  

The open-ended questions allowed us to gain insight on 
features of Swimloop that users enjoyed and possible 
improvements of our system. Even though the intended focus 
of the application was supporting coach-swimmer 
communication, we could see that both coaches and swimmers 
particularly enjoyed the statistics section with a summary of the 
shared information. The possibility of reflection on the practice 
experience could be a motivating factor to use Swimloop and 
utilizing the practice feature, allowing the user for both 
enhanced communication process, as well as reflection. The 
effort statistic was particularly prevalent within the swimmer 
responses, indicating athletes are in a need of system that could 
organize their practice experience.  

Utilizing emoji and their sentiment as a part of the feedback 
section and an organization factor was brought up by the 
participants of the study in a positive way. They liked the 
organization of the data and the possibility to understand their 
“mood swings” in the statistics section. Previous research 
completed on the usage of emoji as a part of feedback indicated 
its positive outcomes and we can see that our research repeats 
that patters. 

Based on the results of our study we can indicate that there is 
a possibility that technology could improve the communication 
process in athletic setting. The user interface of such technology 
needs to be designed in a way that allows for an easy but 
effective way for communication. Both athletes and coaches 
stated that they enjoyed the possibility of deriving reflections 
from their input gathered in a form of various data visualization 
techniques.  

VII. CONCLUSION 

Our study showcased a novel system for supporting 
communication between swimming coaches and their athletes. 
We designed a user interface of a progressive web application 
using concepts from HCI literature and data visualization 
techniques. We used the design thinking and human-centered 
design  approaches as our user interface development process 
and developed the application for the users to test. The study 
has been completed working with a Swimming & Diving team 
from a university located in the Northeast of the United States. 
We first performed a survey to learn about the user perspective, 
then gathered feedback on the first design, and lastly performed 
system usability testing using System Usability Scale. We 
gathered data from a usability testing session and Qualtrics 
survey to draw insights on developing communication 
supporting technology. We can conclude that our design fulfils 
the requirements of the target  audience. To research the topic 
further and more throughout, we could perform a longer in-wild 
deployment to understand how users interact with the system 
better and whether it improves the communication and the 
quality of coach-athlete relationship. Our results also indicated 
that there is a possible need for a system that would allow 
swimmers and coaches to analyze their practice experience. Our 
research can serve as a base for a further HCI research 
considering communication within the athletic setting.  
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