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Abstract: 
 

BuyingRight is a web application currently in development by Made4Me, inc. The 

application allows online consumers to sort phrases generated from assorted product reviews 

within a category (e.g. laptops) according to personal importance.   The resulting personalized 

“value profiles” are used to provide specific product recommendations to the user.   

Prior to the present usability test, three different interfaces for sorting phrases and 

selecting relevant filters were prototyped.  Each interactive prototype could be used with either 

mouse or touch screen input.  A modest usability test involving 6 users was performed for all 

three prototypes and both input modes.  The test scenario started on a landing screen for 

laptop shopping and required users to categorize up to 14 phrases, select brand and price 

filters, and finally click a button to receive a product recommendation.   

Usability was evaluated based on qualitative and quantitative data.  Qualitative data 

included think-aloud feedback, observations, and post-task interview questions.  Quantitative 

measures included post-task usability rating, task time, and mouse travel distance.  Mouse 

tracking software was used to generate trace images of mouse movements and idle time in 

order to provide insight on the efficiency of the different interfaces. 

The usability testing highlighted the best and worst attributes of each interface 

prototype.  Users provided several specific criticisms and suggestions.  These insights were 

carefully considered and an optimized re-design of the interface was proposed. 

 



Background 
 

Online shopping (or ecommerce) has become a huge industry both in the US, and 

around the world.  This year, worldwide retail ecommerce sales are expected to reach 1.6 

trillion dollars (eMarketer, 2015).  In addition to actual online purchases, seventy-two percent of 

Millenials research and shop their options online before going to a store or the mall (Forbes, 

2015).  

Based on the rapidly growing market for online shopping and research, an opportunity 

space exists for BuyingRight; a website/application that offers consumers personalized product 

recommendations based on their priorities and values.  BuyingRight would allow users to sort 

phrases pulled from online product reviews according to personal importance.  An algorithm 

would cross-reference the sorted phrases with reviews of available products and provide 

personalized recommendations to the user.  The driving concept behind BuyingRight is 

providing an innovative way for consumers to use information from online product reviews.  

Product reviews are a form of electronic word-of-mouth (eWOM). The literature describes 

various consumer motives for accessing eWOM, including risk reduction, reduction of search 

time, learning about product usage, and evaluating social prestige of a product (Hennig-Thurau 

et al., 2004).  Given the immense popularity of eCommerce and the amount of information 

available to consumers through eWOM, the usability testing and design efforts for BuyingRight 

are highly motivated.  

 

 



Prototypes 
 

All three prototypes share some basic aesthetic and functional qualities.  They all 

feature a title banner with the app name and slogan, a sidebar with checkboxes for filtering by 

brand and text input for setting price range, and a “Find My Product” button in the lower right 

corner.  Furthermore, a consistent color scheme was use across all three prototypes.  The three 

interface prototypes are shown and described below: 

 
Figure 1: Prototype 1 (aka “Radio Button”) 

 Prototype 1 presents users with one phrase at a time in the light blue box shown.  For 

each phrase, users click one of the three radio buttons labelled “I Like”, “I Want”, and “I Need” 

to indicate the importance of that phrase to them.  Upon clicking the radio button, a new 

phrase fades into the box and the previous one appears in a list corresponding to the selected 



radio button.  Users can click the “Previous” button to change their response to a previous 

phrase, but there is no option for skipping phrases. 

 

Figure 2: Prototype 2 (aka “Bulls-eye”) 

 Prototype 2 uses a drag and drop interface with all 14 phrases initially displayed in 

movable boxes on the left side of the screen.   Users then drag and drop the phrases into the 

three possible categories, which are represented as concentric circles on a bulls-eye.  The 

phrases become enlarged while being dragged, and then shrink when dropped. 



 

Figure 3: Prototype 3 (aka “Boxes”) 

 Prototype 3 is very similar to Prototype 2 except that the importance categories are 

boxes rather than circles, and the phrases do not change size when dragged and dropped.  Also, 

the category boxes display a yellow border when a phrase is held over them, providing a feeling 

of “snapping” into place. 

 

Usability Test 

Approach: 
 We designed our usability test with reference to guidelines on Discount Usability 

Engineering (Nielsen, 1994).  We tested a single “Scenario”: the most critical screen for 

BuyingRight with just enough functionality to create an interactive interface.  We also practiced 

“Simplified Thinking Aloud” as described in the protocol. In our analysis, we considered several 



of heuristics described by Nielsen including: Visibility of system status, user control and 

freedom, consistency and standards, and error prevention.  A complete formal heuristic 

evaluation will be possible when BuyingRight’s website is at a more functional stage. 

 

Participants:  
Our usability test involved 6 participants; 2 female college students, 2 male college 

students, 1 middle aged female, and 1 middle aged male.  Of these participants, 3 were tablet 

users.  Participants were recruited in-person within Brown University’s Campus Center building. 

 

Protocol:  
The detailed protocol used in the test is provided in the Appendix.  Prior to participant 

arrival, the order in which the 3 prototypes would be tested was randomized.  Participants 

were given written and verbal instructions describing the purpose of the BuyingRight 

application and the specific task they would be performing.   

For all three prototypes, the test scenario started on a landing screen for laptop 

shopping.  From this screen, users were asked to categorize up to 14 phrases, select brand and 

price filters, and finally click a button to receive a product recommendation.  For each 

prototype, we showed participants a picture of the interface prior to the test and asked them 

to choose the input method (Mouse or Touchscreen) they thought was most appropriate.  

Whichever one they chose was tested first, followed by the other.  After both input methods 

were tested, participants were asked which they preferred.  They were also asked to rate the 



usability of the prototype (whichever input method they preferred) on a scale of 1 to 5.  After 

completing all three tests, participants were asked several questions about the experience. 

 

Data: 
 Several types of qualitative and quantitative data were used to assess usability of the 

different prototypes.  Most importantly we used the “Simplified Think Aloud” testing approach, 

encouraging users to express any reactions, confusions, and suggestions that came to mind 

during the test.  This method highlights small details that might otherwise be forgotten if users 

were only asked their impressions at the end of the test.  The benefits of simplified thinking 

aloud are clearly described in the literature (Nielsen, 1994).  Additionally, we recorded all visual 

observations from the tests such as difficulty hitting buttons and tendency to repositioning of 

phrases. Further qualitative data was obtained from post-test interview questions (See 

Appendix).  Finally, IOGraphica mouse tracking software was used to generate image traces of 

mouse and touch movements.  The software runs in the background, drawing lines to represent 

movements and dots to represent idling locations (the longer the idle time, the larger the dot).  

These images, while strictly qualitative, provide some insight on the efficiency of the various 

prototypes.  Visual mouse tracking is described in the literature as a useful tool for 

understanding how users use a website and identifying potential problems (Arroyo, Selker, and 

Wei, 2006). 

 In addition to the qualitative data described above, several quantitative measures were 

collected to assess usability.   First, participants were asked to assign a numerical usability 

rating between 1 and 5 after testing each prototype.  Additionally, participants were asked to 



rank the prototypes from best (1) to worst (3) after completing the entire test.  We also asked 

users to rate, on a scale of 1 to 5, how confident they would feel in a product recommendation 

based on the phrases they sorted.  For the tests using mouse input, we used Moustron software 

to measure the total mouse distance travelled, and compared this distance between 

prototypes.  Finally, the task time was recorded for each test.  It is worth noting that 

participants were not instructed to complete the task as quickly as possible, and breaks were 

sometimes taken to provide verbal feedback. 

 

Results: 
 Our usability test yielded several useful results, which were considered in the proposed 

redesign we will present.  A summary of the most relevant quantitative data comparing the 

three prototypes is shown in Figure 4. 

 Mean Usability 
Rating 

#1 Rankings 

(no. of users) 
#3 Rankings 

(no. of users) 
Mean Mouse 
Distance [m] 

Prototype 1 4 4 1 2.94 

Prototype 2 3 0 5 4.71 

Prototype 3 4 2 0 5.51 

Figure 4: Key quantitative results for comparing prototypes 

 Figure 5 shows the percentage of users that preferred mouse and touchscreen input for 

the 3 prototypes. 

 

 



 

 

Figure 5: Input method preferences for the 3 prototypes 

The most frequent feedback and observations are shown in Figure 6.  Additional 

feedback was obtained from individual users, and will be presented in the discussion of the 

redesign. 

Paraphrased Comment/Observation # of Users 

Had trouble hitting radio buttons 6 

Had trouble typing text into price filter while in touchscreen mode 6 

Needed reminder to fill out filters 5 

Want option for “don’t care” 3 

Want phrases to snap into place (and not overlap) 3 

Would like more than one recommendation 2 

Figure 6: Most frequent feedback and observations from the usability test. 

Figure 7 shows representative mouse track images from the 3 prototypes.  The images 

shown are all from tests using mouse input.  Images with touch screen input are very similar, 

the primary difference being straight lines between touch points. It can be seen that prototype 

1 minimized long, back-and-forth mouse movements. 



       

 

Figure 7:  Mouse tracking images for the three prototypes. Images shown are from participant 4. 

 

Redesign 
 

Our proposed redesign is primarily based on prototype 1 due to its preference by users.  

Additionally, prototype 1 yielded significantly shorter mouse distances than the other 

prototypes, reflecting superior efficiency.  However, the redesign also incorporates some 

positive attributes of prototype 3 that users liked, along with general user suggestions and 

insights from literature. Based on users’ input method preferences, we concluded that mouse 

input is preferred for the predominantly clicking gestures of prototype 1, but some users prefer 

touchscreen for drag and drop interfaces.  Our proposed redesign incorporates both types of 

Prototype 1 Prototype 2 

Prototype 3 



gestures so we decided to optimize for both input methods.  This is appropriate given the 

changing technology landscape and prevalence of touchscreen devices.  Figure 8 shows a 

screenshot of our proposed redesign for the sorting screen of the BuyingRight application. 

 

Figure 8: Our proposed redesign for the sorting screen of BuyingRight. Key improvements include, but are not 
limited to: 1) Larger radio buttons 2) Addition of “Don’t Care” button 3) Addition of negative phrases 4) Ability 
to re-sort phrases by drag and drop 5) Relocation of the filter pane 6) Improvements to filter interface 7) 
Optimized color coding. 

  

Our first improvement was to increase the size of the radio buttons because the most 

frequent error encountered during the usability tests was difficulty clicking them.  Also, 

traditional radio buttons are not optimal for touch interfaces (Radio Buttons and Touchscreen 

Usability, 2015), so we changed the appearance to a more touch-friendly button.   Next, we 

changed the interface for specifying price range because all users had difficulty with this, 

especially when the touchscreen keyboard covered the text field.  A single slider, with markers 



representing min and max price, was implemented.  This solution still allows for analog price 

selection, eliminates the need for a keyboard and numerical input filters, and requires minimal 

screen real estate. 

 The next major change was driven by the observation that 5 out of 6 users would have 

neglected to use the brand and price filter pane had they not been reminded.  We realized that 

this result reflects the basic visual organization principle that users scan from left to right.  Since 

the primary phrase-sorting activity was to the right of the filter pane and the “Find My Product” 

button was to the right of the phrase-sorting, users who did not start with the filter pane did 

not remember to go back to it.  According to the Gestalt principle of proximity, the fact that the 

“Find My Product” button was grouped within the same rectangular area as the phrase-sorting 

may have drawn attention away from the separate filter pane.  To remedy this, the filter pane 

was moved to the right side of the screen in our redesign.  The “Find My Product” button is now 

at the bottom of the filter pane such that the natural progression from left-to-right and top-to-

bottom is: Phrase Sorting -> Selecting Filters -> Find My Product.  This grouping also makes 

more conceptual sense because the area on the left is about the user’s personal values, and the 

pane on the right is about retrieving specific products. 

 Responding to explicit suggestions from 3 users, we included a button for “Don’t Care” 

in the box that displays phrases.  Some users implied this with Prototypes 2 and 3 by choosing 

not to drag and drop some phrases, so our redesign of prototype 1 makes it possible and 

explicit.  On a related note, we decided to include negative phrases from product reviews along 

with the positive phrases (Figure 9).  This suggestion was hinted at by one user but is primarily 



driven by knowledge of consumer behavior in the literature.  Studies have shown that 

consumers tend to pay more attention to negative information than positive information for 

both offline purchases (Herr, et. al, 1991) and utilitarian online purchases (Sen & Lerman, 

2007).  In our proposed design, negative phrases would be presented in the same panel as the 

positive phrases, but demarcated by a red background.  Since negative reviews tend to be more 

polarizing (Herr et al., 1991), our design presents two options: “Don’t Mind” and “Deal 

Breaker.”  Additional category lists were added to accommodate the sorted negatives phrases. 

 
Figure 9: Example of a negative phrase being presented to a user. 

 

 One behavior we observed in users testing prototypes 2 and 3 that was not possible 

with prototype 1 was the occasional re-sorting of a phrase that was previously categorized.  

Since the strength of BuyingRight is letting users express their personal product preferences, it 

is very important that they be able to change their mind about phrases before receiving a 

recommendation.  To accommodate this, we made it possible for users to drag and drop 

previously categorized phrases between the columns.  Each phrase remains within its own row, 

but can be resorted horizontally with simple linear mouse drags or swipes.  If released between 

two columns the phrase will automatically snap and center in the column it is closer to, 



providing satisfying feedback.  Providing feedback is one of the four principles of good design 

developed by Donald Norman in his seminal book, “The Design of Everyday Things.”   This 

resorting feature is similar to the linear drag and drop motion in prototype 3, which users 

expressed they found pleasurable.  Making designs fun and pleasurable to use should be 

recognized as an important design concept (Norman, 2004). 

 One user gave the suggestion of adding a select/deselect all button for the brand filters.  

We thought this was a great, simple improvement to reduce the amount of time and clicks 

users have to make in order to select the desired brands.  Additionally, we changed the default 

case to have all brands selected so that users who do not have specific preferences can save 

time.  This default also prevents the error of users accidentally limiting their recommendations 

if they ignore the filters. 

 Finally, we are now in a position to propose a design for the screen that presents users 

with their recommendation results.  For all three prototypes in the usability test, clicking the 

“Find My Product” button simply linked to a random laptop on Amazon.com.  Since the 

prototypes did not implement a real recommendation algorithm, we did not consider this part 

of the usability test.  However, 2 users provided suggestions for the recommendations page.  

These suggestions, as well as other aspects of the proposed design for the recommendations 

screen are heavily supported by knowledge in the literature.  The proposed design is presented 

in Figure 10. 



 
Figure 10:  Our proposed design for BuyingRight’s recommendation screen.  Key feature include but are not 
limited to: 1) Presenting three recommendations 2) Providing a percent match rating for each recommendation 
3) Presenting comparison statistics for how many reviewers said each phrase for the three recommendations 4) 
Natural and consistent color coding. 
 
 

One user expressed that she would want several product recommendations rather than 

a single recommendation, as envisioned originally.  This suggestion came from one of the 

college students, but the adult woman implied a similar feeling by saying that she would use 

BuyingRight as a starting point for doing her own online research rather than a one-stop-shop.  

Given how many ecommerce websites make it easy to compare dozens of products head-to-

head, users will expect to be presented with multiple options.  We decided to present users 

with three recommendations, ranked in order of percent match based on the sorted phrases.  

The percent match statistic will give users a sense of how close the 3 options are to their 

preferences, and they will have the option of viewing the next 3 best matches.   



 The other suggestion from a user was to have an indication of how many people said 

each phrase for the given recommendation.  This suggestion came from the user with the 

second highest online shopping frequency (5 purchases/month), showing that this is a feature 

experienced online shoppers would expect to see.   Her suggestion is supported by important 

research findings on how electronic word-of-mouth (eWOM) affects consumer purchase 

behavior.  A study comparing the effects of consumer reviews on relative book sales at 

Amazon.com and Barnesandnoble.com found that number of reviews is positively related to 

product sales (Chevalier and Mayzlin, 2006).  Another study found that the number of reviews 

is especially important for novice consumers (Park and Kim, 2008).  Park and Kim’s finding is 

relevant for BuyingRight because novice consumers are likely the ones that would benefit most 

from personalized recommendations, where expert users might feel confident enough to find 

the right product themselves.  Our solution to capitalizing on the importance of number of 

reviews is to present statistics comparing how many people said a given phrase for the 3 

recommendations (See Figure 10).  We summarized these statistics for users with a “Percent 

Match” value next to each recommendation.   

 Finally, our redesign adheres closely to principles for effectively conveying information 

visually (Wickens & Hollands, 2010). We maintain consistent color coding for each product 

recommendation across the percent match value, the shop now button, and the corresponding 

bars in the review statistics.  For the 3 recommendation colors, we vary only saturation so that 

users associate the most saturated blue with the most relevant match and the least saturated 

blue with the least relevant match.  Furthermore, we maintain consistent color coding for the 



positive and negative phrases between the sorting screen and the statistics presented on the 

recommendation screen.  

 

Summary and Future Work 
 

 Our usability testing for the BuyingRight web application yielded several insights in the form of 

qualitative user feedback, observations, and quantitative measures.  We have taken these insights and 

applied them toward re-designing the sorting interface.  We have also proposed an initial design for the 

recommendations interface.  Both interface designs consider a breadth of human factors and consumer 

behavior knowledge in the literature.  We believe that the designs presented will provide an intuitive, 

streamlined, and pleasurable user experience for consumers using BuyingRight. 

 Much development work still needs to be done before BuyingRight is fully functional.  Once the 

other key components of the application have been prototyped (such as the home screen, product 

navigation, and shopping functionality), we will perform additional usability testing to ensure the entire 

interface is optimized before launch. 

 

We thank you for trusting us with making sure your product is the best it can be!  
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Appendix: 

 



 
 

Protocol For Trials 2 and 3 are identical and are therefore omitted. 



 

 

 


