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Abstract. The theory of rhetoric could provide critical foundations for interac-
tive design. One core idea of rhetoric is the rhetorical appeals, which include 
logos, pathos, and ethos. The authors report a research-based design project 
with reflections from the design process and usability evaluations. The project 
explored the application of the rhetorical appeals in the design of a mobile web 
application for childhood obesity prevention. 
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1 Introduction 

Designed interfaces need to present persuasive arguments to the users in order to al-
low effective interaction; hence, the theory of rhetoric could provide critical founda-
tions for interactive design. Ancient rhetoric is the art of persuasive speech; in the 
field of design, rhetoric implies a deep concern for the audience. Design researchers 
have previously proposed using theory of rhetoric in the field with several objectives 
such as to aid visual concept development [1], to bridge art and science [2], or to cope 
with information complexity [3].   

One core idea of rhetoric is the rhetorical appeals or modes of persuasion, which 
include logos, pathos, and ethos. Logos appeal concerns with rationality and formal 
structure of arguments, pathos relates to emotional aspects, and ethos refers to charac-
ter and credibility of information in the communication process. In this paper, the 
authors report a research-based design project with reflections from the design  
process and usability evaluations. The project explored the application of the  
rhetorical appeals in the design of a mobile web application for childhood obesity  
prevention. 

This paper also describes outcomes from the user research during the design 
process. The user research methodology consists of two data collection stages. First, 
interviews and usability tests (paper prototype) were conducted early in the process. 
The objectives were to improve the interaction design and visual rhetorical appeals in 
the application before developing the software. Second, interviews and usability tests 
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(digital prototype) were conducted after the creation of the application. The objective 
was to identify any shortcomings and fix any possible issues before releasing the first 
version of the application.  

2 Theory of Rhetoric 

A theory of rhetoric has been discussed in the broad field of design and in the discip-
line of visual communication design. Such theory recognizes design objects and sys-
tems as language that contains persuasive arguments. Bonsiepe [3] argued that mod-
ern graphic design should incorporate rhetoric with a primary role. While this gives 
significant weight to aesthetics, it could help people dealing with information com-
plexity. He added that this would help limited focus of usability on speed and cogni-
tion. This implies that all appeals (logos-reason, pathos-emotion, and ethos-
character/credibility) may be used to create effective interaction and communication. 

Kostelnick and Hassett [4] have a different view from the field of technical com-
munication. They explained that designers adapt visual conventions according to  
rhetorical situations. They see these conventions as logical structures that appeal  
to reason (logos) and facilitate understanding. For them, appeals to emotion and  
credibility (pathos and ethos) affect conventions and reduce understanding.  

This study is based on a theoretical model [5] that the authors developed connect-
ing the theories of design, rhetoric, and functional literacy. This model shows that 
when the design problem accounts for the human needs, a central challenge is the 
configuration of the rhetorical appeals in the design object (a mobile web application 
for this project). In this study the authors experiment with the appeals aiming to  
understand visual rhetoric and communication efficacy.  

Previous studies in design that use the theory of rhetoric are limited and mainly in 
analysis, which is not for production. For example, Van der Waarde [6] analyzed 
rhetorical components of information about prescription medicines in Europe,  
including the rhetorical appeals. The analysis using rhetorical elements elucidated 
interaction and communication issues of the information. Winn and Beck [7] also 
used rhetorical analysis to study persuasive arguments in a ecommerce web site fo-
cusing on the rhetorical appeals. They described how the site appealed to the subjects’ 
reason, emotion, and credibility and they proposed an evaluation tool for designers 
based on the appeals.  

3 Obesity and Health Communication 

Obesity is a chronic condition with growing prevalence in the world and a major fac-
tor that causes chronic disease conditions. In the US, one out of five children are ob-
ese [8] with higher prevalence among low-income and minority families [9]. Latino 
children double the rate of obesity of non-Latino children and their parents are likely 
to have limited functional health literacy [10]. Functional health literacy is defined  
as the ability of self-care, following medical instructions, and understanding the 
health care system. Since verbal and oral directions (such as information from health 
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professionals) are not an effective way of communicating the information to this pop-
ulation, this project takes a different approach to this issue by proposing a design 
solution on using Mobile/Web application that promotes interactivity on learning 
health information. 

Health communication, including medication instructions, nutrition therapies, or 
risk decision-making, is often delivered in oral and written languages using primarily 
appeals to logos (reason). Visual language can be an additional complement to in-
crease comprehension in health communication [11] [12]. Research reviews show that 
the use of graphics in health [13] usually focus on compositional elements that affect 
cognitive processing and perceptual accuracy and are delivered through simple for-
mats such as brochures or leaflets. These are a few examples that address uses other 
rhetorical appeals other than logos. 

4 Objective of the Mobile Web App 

The objective of the mobile app is to provide a learning platform for parents to learn 
about nutrition and diet for developing children in a playful and engaging environ-
ment. The goal of the app is not to encourage weight loss dramatically. We aim to 
educate parents with limited functional health literacy about the balance of diets and 
physical exercise and their long-term effect based on their children’s growth chart. 
Our goal is to encourage healthy weight management through a long-term and sus-
tainable method. Therefore the program is created and designed to allow the audience 
to see the long-term impact on body weight changes from 1 month to 3 years. 

5 Method 

5.1 Instrument - The Mobile Web App 

The mobile web application is called Lifecast. It is a tool that aids parents’ under-
standing of core concepts related to childhood obesity and healthy behaviors; for in-
stance, the effects of fruit and vegetables in the diet, physical activity, and processed 
foods. Parents are able to foresee effects of diet and exercise in children with different 
health conditions such as healthy, overweight, or obese (see figure 1). Changes of 
body shape was created based on dietary and exercise recommendations from the 
Institute of Medicine of the National Academies [14] and the growth charts published 
by the US Center of Disease Control and Prevention [15]. 

The app is not intended to be a game because it does not provide a challenge for 
the user or response with quantifiable outcome. Instead, the app allows users to navi-
gate different dietary options and learn how these changes affect the weight of the 
characters. It could be used as a simulation tool that will enhance understanding. 
However, the tacit goal will be to keep all characters healthy, which is culturally de-
sirable. Characters may probably relate to the parents’ own children. We expect that 
these concepts in the app will foster healthy attitudes. 
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Fig. 1. Lifecast app screenshots in logos  

The application is targeted to low-income Latino communities. It is specifically for 
adults whose children are in the transition from parental influence to independent diet 
and physical exercise decision-making.. The decision of designing for mobile media 
is justified because low-income and minority populations tend to have Smartphone 
and connect to the Internet with these devices [16]. 

To illustrate the concept of how the app works, let’s use Cynthia, one of the cha-
racters, as an example. Cynthia is 6 years old and is at a healthy status. With her cur-
rent diets and exercise, she might be staying with the healthy weight for another year. 
However, the same diets might not meet the demand of the body as she continues 
growth. She might be underweight when she reaches 8 years old. Therefore  an alter-
native diet will be necessary and parents can look up the food items from the app to 
find out what would be helpful for Cynthia to intake in order to gain or maintain 
healthy weight. On the other hand, with someone who is overweight, the app can help 
the user to determine what diet would be helpful to lose weight gradually and sustain 
it in a long-term basis. Again, our goal is not to encourage dramatic or fast pace 
weight loss. Therefore one with an overweight status might not see the results until a 
year or more later. 

5.2 Rhetorical Appeals 

The exploration of the rhetorical appeals seeks to optimize the designed interface and 
to increase the persuasive arguments in the interaction, which is expected to improve 
the engagement of the audience by increasing their knowledge, changing their atti-
tudes, and stimulating healthy behaviors.  

Based on the profile and values of the cultural group of Latinos, we created three 
modes of use, each with a different configuration of the appeals. One mode was fo-
cused on a logos argument, which uses simplified and rational arguments built with 
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verbal and visual elements. The other two modes also use a rational structure of ar-
guments, but were enriched with pathos and ethos ((see figure 2). They are extensions 
of the logos argument that include emotional indices in pathos and credibility indices 
in ethos. For example, the ethos mode uses the University of Minnesota brand as an 
index of credibility. The pathos mode uses short personal stories for the characters as 
an index of emotion.  

 

Fig. 2. Lifecast app screenshots in logo, pathos, and ethos  

5.3 First User Research Participants 

Five Latino families participated in the first user research session and six Latino fami-
lies participated in the second session. All families were recruited in a low-income 
community. The number of children in each family ranged between two to six and 
each family has at least one child between the ages of 6 to 12 years old.  Only the 
parents participated in the usability test. The researchers interviewed each family 
separately.  One of the researchers can speak Spanish, therefore, all interviews were 
conducted and communicated in Spanish. 

5.4 User Research Procedures 

These sessions consisted of an interview about health habits and a usability test with a 
paper prototype. The objective of the first usability test was to improve the interaction 
design and visual rhetorical appeals in the application before developing the software. 
Parents were shown with the prototype in Spanish. The prototype contained 26 indi-
vidual pages. Each page has its function and navigation (see figure 3). The pages 
include choices of settings, choices of characters (6 options), pages for individual 
characters, images of food items for different meals, and effects on the character’s 
weight after certain diets or exercise options were selected. 
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Fig. 3. Early paper prototype of Lifecast app - list of characters page and health simulation page 

The objective of the second test was to evaluate the usability of the app and to com-
pare the perceptions about each appeal. For this, two families used the logos mode, 
two used the pathos-enriched mode and two used the ethos-enriched mode. 

5.5 Findings about Food Consumption 

Findings about food consumption and nutrition were very helpful. Most children from 
these families have their lunches at schools. Their meals are very regular with break-
fast, lunch, and dinner for weekdays and in a quite fixed schedule for each meal. The 
most common food items that are consumed by majority of the families for breakfast 
are eggs, pancakes, cereal, bread and with drinks such as ‘jugo’ (bottled orange juice) 
and milk.  Food items for lunch quite vary since they depend on the school lunch. 
Food including pizza, sandwiches, chicken and veggie soup, spaghetti, and cheese are 
some common items. However, when it’s the weekend, parents tend to provide their 
children with more ethnic food such as quesadillas and enchiladas with beans, rice, 
lettuce, tomato, and onion. Chicken tends to be a very common item for dinner with 
just different ways of preparation. Beef or veggie soup is also popular for dinner. 

Most parents know that vegetables and fruits are good healthy food for their child-
ren but it seems that they need to force their children to eat these items. One parent 
even found a creative way by cooking the rice with celery and mixing the vegetable 
juice with the rice. Therefore, the issue is that children just do not like vegetables. 

All of the parents think that processed food is  canned food, food served in fast 
food restaurants, and microwave food. A couple parents think that frozen vegetables 
or meats are not good which is a common misperception. Although most of these 
children participate in regular exercise, some of them have weight issues and have 
been advised by doctors or dieticians on their diets. Findings from this discussion 
have helped us to design and create the menu in a more realistic way. We also worked 
on different ways in communicating the food items to reduce confusion. 
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5.6 Findings from the First Usability Testing 

Task one was “Select a child and see what is his or her future weight.” Participants 
did not realize the function of the slider in the health simulation page or understand 
that it was an interactive element. All of them failed to perform the task and the  
researcher needed to clarify and show them how the slider functioned since it was 
needed to perform the next task. 

The second task was “Change the child’s habits and see again the future weight of 
the child.” It was expected that participants would click and look at the meals and/or 
exercise pages, change habits, and find out the changes on the character’s weight 
through dragging  the slider. Two participants successfully completed this task and 
others seemed to be lost and unsure about  what to do. A couple participants  
commented that some icons were very confusing such as the plus icon and the only 
selectable option was the one link marked as current. One participant commented on 
the confusion of foot images.  

The third task was “Find out the information details.” Participants clicked on the 
information button. However, this finding may be useless because the task direction 
included the word of the name of the button. 

Through the usability testing, it seems that most participants were confused by the 
function of the slider. The slider was an interactive  timeline that allowed users to 
click and slide so that they could see the different stages of time (from 1 month to 3 
years). But with the confusion, we have decided to develop an alternative solution.  

5.7 Development of the Digital Mobile App 

The application was developed based on the usability test outcome. Since the app is 
developed for the Latino population, we have decided to build in the bilingual feature. 
That means users can select the text  to be displayed in either Spanish or English. This 
feature will benefit new immigrants or Hispanics with limited English proficiency. In 
addition, the app will help users learn the vocabularies in English (or in Spanish). 
Regarding the character styles based on the rhetorical appeals, users can decide which 
one they would like to see. Our hypothesis is that different cultural groups would have 
a different preference of the presentation of the image. This hypothesis will be tested 
in a future study.  

Although we thought that the slider would be a great interactive feature to imple-
ment and to show the changes of time, based on the usability test, it has proven to not 
be an appropriate approach. Most participants did not understand the purpose of the 
slider. Therefore, to show the advancement of time, we have decided to use clickable 
buttons (see figures 1 and 2). For instance, as the user clicks on the 6 months button, 
the shape of the character will change based on the new input of the diet or exercise 
plan. In addition, since different countries or cultures implement and use different 
units for measurement, we decided to provide the options for this feature - centimeters 
vs. inches and kilograms vs. pounds.  

We also decided to redesign the navigation by creating a persistent and simple  
top menu. This was expected to create a better sense of place for the users. We also 
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created the habits page, which allows the user to see a brief of common weekly  
exercise and common daily meals.  

Based on the inputs from the usability test about food intake, we have created the 
menu highly targeted to Latino families. That means food items shown on the menu 
are generally being consumed by this population. All of these food items can be up-
dated/modified easily in the future if necessary. It is  important to note that the food 
menu was created with the consultation of a dietitian from a local clinic.  

5.8 Findings from the Second Usability Testing 

Task one was “Select a child character and see what is his or her condition in 1 and 3 
years.” All of them were successful selecting a character but three of them failed to 
respond the correct conditions and one used the energy value. One of the reasons for 
this is that they were confused by the word “condition”. 

The second task was “Change the child character’s exercise and see how that af-
fects his or her condition in 3 years.” The third task was the same, but it asked to 
change the common lunch meal. These tasks were not achieved correctly for any par-
ticipant. While the majority of them actually changed exercise and meal habits, no 
one could see how it affected the character’s condition in 3 years. The observation 
and the later debriefing showed that the participants did not understand that the app 
could do the projection. They thought that app was a passive source of information 
rather than an interactive tool. Additionally, the wording of the test instructions were 
not clear for them.  

The fourth task was “Find details about what the child character should do regard-
ing the proteins.” Only one participant completed this task. The main reason for  
the  failure was the lack of understanding of what the app could do. Additionally, no  
participants fully understood the concept of protein in food.  

The fifth task was “Select another child character.” Five participants completed 
this task. At this point they were familiar with the page structure and knew where to 
select another character. 

6 Discussion and Future Direction 

Navigation and information elements show good visibility and clarity. While there 
were more failures than expected in the second usability test, the app needs a few 
number of corrections to be finished. One of the actions that is needed is to create a 
promotional information video that briefly explains the possibilities of the app. Such 
videos are common in app marketplaces. We believe that once the users understand 
what can be done in the app, they will use it effectively.  

Regarding the rhetorical modes, the second usability test showed limited results in 
difference of preference. The limited time that the app was used explains in part  
why there is no sufficient data. Additionally, first time users focus their attention  
in navigation and tasks, not in the information presented in the content. All of  
them were motivated to use the app more, which suggests that they might focus on the  
educational content in the later uses.  



 Application of Rhetorical Appeals in Interactive Design for Health 379 

The next step in our research is to evaluate how users change health attitudes and 
increase knowledge, and to compare the performance of the rhetorical appeals. We 
will need to let them use the app more often in order to be able to obtain significant 
data. Based on the user research, our preliminary hypothesis is that Latinos will have 
a preference for the pathos-enriched graphics, but more fieldwork is needed. Addi-
tionally, our future goal is to create a second version of the application that allows 
individual to enter his/her own information in a personalized way. For instance, one 
can enter his/her own child height and weight and diet info based on cultural prefe-
rence In addition, there will be options of diet selection based on different cultural 
populations and their food preferences. 
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