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Executive Summary 
Our team performed a usability study on Ava, Dell's online chatbot. Our primary goals 
were to to evaluate Ava’s current efficacy (or inefficacy) at helping customers purchase 
products on the Dell website and identify opportunities for the next iteration of Ava. 
 
We tested 5 participants in business IT occupations using remote, moderated sessions. 
Participants were asked to use Dell’s chatbot (Ava) and HP’s chatbot (the HP Virtual 
Assistant). The Dell tasks involved purchasing products, whereas the HP tasks involved 
seeking technical support. 
 
Overall, the most severe issue we discovered was that participants doubted the 
competence and credibility of Ava (and chatbots in general). The HP Virtual Assistant 
also had issues in these areas, though with a lower severity. Based on user comments, 
a likely explanation is that tech support presents objective criteria for success and 
failure,  whereas shopping for devices involves subjective judgments. Secondary issues 
with Ava involved friction navigating between Ava’s chatbox and the Dell web page. 
 
In response to these issues, we recommend that designers consider the following 
design criteria in the next iteration of Ava: 

● Enable Ava to address a wider spectrum of shopping needs and distinguish 
between “must-haves” and “nice-to-haves” 

● Demonstrate better credibility by referring to reviews and making explicit 
statements that show how Ava’s recommended product meets the user's needs 

● Provide additional affordances to improve the interactions as users switch 
between chatting with Ava and navigating the Dell web page. 
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Introduction 
Chatbots can provide guidance to users of online services. By eliminating the need to 
train live representatives, the implementation of chatbots can cut the costs to build 
services. Additionally, by removing the variation of having different representatives, 
chatbots can present consistent user experiences to system users. Such potential 
benefits have led service providers to gradually deploy chatbots in building their 
services in various use cases, such as helping users set up schedules [1], arranging 
travel plans [2], or providing fun aspects while using social network services [3]. 
 
There have been studies conducted to have a general understanding of the usability of 
chatbots [4]. However, design considerations and requirements for leading satisfactory 
usability of chatbots can differ depending on the targeted services. Best practices for 
chatbots, particularly those designed to accompany IT services, have not yet been 
established. In this project, we focused on understanding the usability of the Dell’s 
chatbot, Ava. In its current state, Ava has been designed to assist users of the Dell 
website with exploring and purchasing products. Specifically, we first aim to identify 
how users - who are not familiar with Ava - would discover the chatbot, interact with it, 
and achieve their goal. Next, based on our observation, we aim to derive a set of 
recommendations that could improve the design of Ava and enable a more delightful 
user experience to their future users. In short, our overarching goals of this project were 
to answer the following questions: 
 

“What is Ava’s current state of efficacy from a user’s perspective?” 
“In what direction should its design be evolved for better usability?” 

 
To answer these questions, we conducted a usability test on Ava. In order to gain a 
better understanding of the usability of chatbots in IT services, we also tested the 
usability of HP’s chatbot, the HP Virtual Assistant. Because these chatbots were 
designed for different purposes—the former is meant to help customers purchase 
products, whereas the latter focuses on providing technical support—we did not directly 
compare these chatbots against each other. Instead, we evaluated the pain points and 
delights of each chatbot and incorporated both sets of findings into our 
recommendations for the next iteration of Ava. 
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Current design of Ava 
Ava is primarily designed to help customers find and purchase products on the Dell 
website. As shown in Figure 1, users can begin chatting with Ava by clicking on the link 
in the header or by using the popup on the side of the page. While chatting, users 
typically have the choice between selecting the options offered by Ava or typing their 
own text input. 
 

 
Figure 1. Desktop user interface of Dell.com (left), two ways of launching Ava (middle), and a 

popup button which a user can start conversation with Ava (right). 
 

Target Users 
As requested by the client, our target users consisted of business IT professionals from 
occupations including: computing managers, solutions architects, business analysts, IT 
directors, and so on. This population best reflects Dell’s primary customer base, and 
these individuals often have a large influence (if not complete responsibility) when 
selecting IT products for their businesses to purchase. 
 

Overall process 
To conduct the evaluation, we followed the seven steps as follows: 

● Stage 1: Investigated the features, user interfaces, and interactions of Ava and 
the HP Virtual Assistant 

● Stage 2: Created an interaction map showing sequences of interactions between 
the user and Ava (see “Interaction Map” in Appendix C)  
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● Stage 3: Drafted a study plan, detailing our research questions, methods, and 
plans for data analysis 

● Stage 4: Recruited five business IT professionals to participate in our usability 
study 

● Stage 5: Produced a usability study kit, consisting of surveys, task lists, 
moderator scripts, and other materials needed to run our study 

● Stage 6: Conducted usability sessions with our five participants 
● Stage 7: Analyzed our data to identify issues, insights, and design 

recommendations to improve the usability of Ava 

 

Methodology 
Our study involved a competitor analysis, testing the usability of Dell’s chatbot (Ava) 
and HP’s chatbot (the HP Virtual Assistant). As mentioned previously, our analysis was 
non-comparative. While Ava was designed to enhance the shopping experience, the HP 
Virtual Assistant was designed to provide tech support. Thus, a one-to-one comparison 
between the two products is inappropriate. Instead, we evaluated the key delights and 
pain points as participants interacted with both chatbots, in order to gain insights on 
how each chatbot has been successful and how the next iteration of Ava could be 
improved. 
 

1. Participants 
Five business IT professionals (Occupations include: computing manager, business 
analyst, solutions architect, etc.) 

2. Location 
All usability sessions were held remotely, moderated through Validately. 

3. Duration 
1 hour maximum per session 

4. Procedure 
● Participants answered a few pretest questions describing their most recent 

experience purchasing an IT product 
● Participants completed tasks testing Ava and the HP Virtual Assistant: 

○ Dell tasks: 
(1) Purchase a monitor for your home office 
(2) Using Ava, purchase a computer for your home office 
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(3) Rate Ava using the System Usability Scale (SUS) 
○ HP Tasks: 

(1) Imagine that you are having trouble connecting your wireless 
printer. Using HP’s virtual assistant, find a solution to your problem. 
(2) Rate the HP Virtual Assistant using the SUS 

(Note: Conditions were counterbalanced, such that 3 participants completed the Dell tasks first, 
while the other 2 completed the HP task first) 

● After completing all tasks, we debriefed participants to discuss their overall 
impressions of both chatbots, things they liked, things they disliked, etc. 

 
For a more detailed explanation of our methodology and testing materials, please refer 
to our Study Plan and Study Kit documents in Appendix C. 

 

Results 
Summary of Findings 
Users doubted the responsiveness and credibility of Ava (and chatbots in general). 
Participants felt that Ava could not fully address their needs when recommending a 
product. In addition, one participant commented that he had concerns as to whether 
Ava was recommending the best product for his needs or the product that would yield 
the most profit for Dell. Thus, there is a need for Ava to demonstrate better credibility 
and responsiveness to users’ needs. We recommend that designers consider referring 
to reviews to establish credibility and making clear connections on how a product 
meets the needs expressed by users. 
 
Additional issues relate to difficulties interacting with Ava’s chatbox. Multiple 
participants commented that Ava’s chatbox obstructed their view of the web page and 
experienced friction switching between interactions with the chatbot and interactions 
with the main web page. We recommend redesigning the chatbot so that it is not in the 
way of the web page, and to provide affordances to make it clearer how to interact with 
Ava as part of the web page. 
 

Dell - Pain points 
We reviewed all the notes of the moderated interviews, rewatched the videos, and found 
3 patterns to describe Ava’s pain points.  
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1. Obstacles to Maintain a Conversation Flow 
To lower the chance of misunderstanding the user, Ava offers the option of either typing 
or clicking from given options. However, whenever the user answers Ava’s question, Ava 
would either immediately ask a question or give an answer in a chunk of text. This is an 
unbalanced conversational experience in terms of the amount of text the user inputs 
and the amount of text Ava responds with. As Figure 2 shows, after the user clicked 
“Recommend a computer,” Ava responds in three sentences, which looks like three 
paragraphs in a small chat box. P5 described such experience in the testing: “This 
dialogue is long. Maybe this chatbot window should be bigger.” 
 

          

Figure 2. In the second caption above, the first sentence explains why Ava needs to ask the 
question. The second sentence is the question. The third sentence is a list of examples the user 

can answer through the type box. After the user answers or clicks an option, Ava immediately rolls 
down to the next question as shown in the third caption.  

   
The user also experiences an inconsistent waiting time after each input. Sometimes 
Ava answers almost immediately, and at other times short delay occurred between the 
point when the user hits “Send” and the point when Ava responds. The delay is because 
it takes a while for Ava’s algorithm to process the user’s words, yet during these several 
seconds, nothings shows up on the screen to indicate that Ava is trying to understand 
the question. Since this pause is based on each input, the user does not experience a 
consistent waiting time and might not think their answers went through. P5 questioned 
if there was a connection issue and said “I notice that it didn't show my answer right 
away,” and hoped that Ava confirmed to have understood his questions through some 
feedback. 
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Ava frequently redirects the user to a new page without any notice. Since currently not 
all of Dell’s web pages have Ava, the user might lose Ava when they are redirected to a 
page where only live representatives are available. P2 thought she had lost Ava when 
directed to a new page since the chat box disappeared. After she clicked another page, 
Ava’s chat box was back with previous chat records. P2 expressed a sense of surprise 
and did not seem to anticipate that. Such surprise occured to P3 as well. After being 
directed to a new page by Ava, P3 vocalized “Uhhhhhhh Ok” and admitted he was 
surprised to be taken to a new page. 
 
Ava is not smart enough to remember the questions that participants have answered 
before. This also violates the desirability of a conversation with the chabot, since users 
had to remind it repeatedly. P2 expressed a sense of annoyance by saying “I might as 
well research this on my own if they are asking this again.” From her tone, we had 
reason to believe that she would have left the conversation in real-world scenarios. 

2. Limited Information when Recommending Products 
The flow of Ava’s recommendation of products is simple: after asking the user several 
questions about their needs and budget, Ava recommends one product that they think 
best fits the user’s needs. Yet such solution does not consider the complicated 
scenarios of making purchasing decisions, where users have different priorities in mind 
and might sacrifice one for another. P3 thought the questions were too “generic,” and 
“it's not allowing me to put in things I think are important to me...I can answer her 
questions but it doesn't let me prioritize the things I want.”   1

 
Since Ava only recommends one product, the user can either take it or leave it. 3 out 5 
of our users did not show much confidence in Ava’s recommendation, and they would 
rather browsed the website and use the “compare” function embedded in the website. 
After Ava recommended a laptop that was much higher than P1’s price range, P1 
immediately went back to the website and sorted categories to find several laptops that 
met his needs within his price arrange. Such action not only implies Ava’s functionality 
issues but also implies the user’s lack of trust in Ava’s functionality. P5 also expressed 
his negative experience with chatbot overall: “I would never, in a million years, hit a chat 
bot to search for a product.” P3 raised similar issues during the survey - he thought 
Ava’s main problem is not a usability problem but a functionality problem: “I just think 

1 P3 is a typical IT professional that exactly matches the client’s recruiting requirement, yet such 
comment expressed a strong claim for autonomy when making purchasing decisions. Earlier in the 
pre-task questions, P3 praised Dell Premier, a subset of Dell.com for offering more customizability and 
flexibility.  
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it's difficult to automate human expertise with just a few simple rules. It requires more 
than just asking 2 or 3 questions to do it well.” 
 
Another type of lack of trust comes from the impression that Ava left to users  - Ava is 
perceived as an automatic sales person that Dell uses to sell products. P3 wrote a long 
email after the testing explaining such scepticism: 

“You obviously are trying to sell me something. Are you really telling me the best thing for 
me, or is this really a machine you will make the most money on if I buy it? It is kind of 
like walking into a car dealership and asking the sales person, what should I buy? It would 
take a LOT of trust in the sales person for you to buy what they tell you. You’d want to 
shop around, compare, talk to friends, take several different options for a ‘test drive’ – not 
just accept what they told you without skepticism.” - P3 

3. Usability Problems with the Chatbox 
As mentioned above, Ava would bring the user to a new page after several questions 
without any notice. 3 out of 5 participants expressed different levels of hesitancy and 
awkwardness after they were directed to a new page by verbalizing “Uhhhh.” P3 asked if 
he was supposed to interact with this window on top (Ava) or to interact with the new 
page behind. 
 
Ava’s chat window also lacks the affordance to be repositioned/resized to some users. 
P2 did not notice until the very end of the test when the moderator asked her to explain 
her earlier quote “it’s in the way.”  
 
Ava’s ability to keep the record was also not obvious to the user. P5 commented "I’m 
worried if I close the chat window, it will lose everything and I’ll start over.” 
 

Dell - Delighters 
Overall, when the moderator asked what participants liked about Ava, 2 out of 5 claimed 
that they liked Ava’s fast responses and its ability to narrow down some options for 
them.   
 

HP - Pain points 
1. Cannot Cache Information 
Similar to Ava’s problem of “forgetting” the user’s answers, HP Virtual Assistant also 
required the user to repetitively input the same information, in this case, the model 
number of the printer that we provided in the WOZ test. Before giving any solution, HP 
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Virtual Assistant always confirmed the model number of their product that the user is 
referring to. P4 commented: “It asked for the printer model again.” P3 felt it was 
redundant: “Why didn’t it just cache that information?” P2 showed impatience: “I would 
stop and just start Googling.” 

2. Cannot answer the User’s Questions Properly 
HP Virtual Assistant could not recognize the model number in conversations. P1 typed 
that a specific printer model had wire issues, and HP Virtual Assistant gave a series of 
answers that were addressing a PC. 
 

HP - Delighters 
HP Virtual Assistant uses little icons to illustrate when troubleshooting the printer 
connection issues. P1 found it very useful.  
 
When providing a link, HP Virtual Assistant never redirects the user to a new page but 
only provided a link that the user can choose to click. P1 and P3 found the links to HP’s 
troubleshooting pages very useful. They thought HP Virtual Assistant was easy to use 
and the information it provided was relevant. 
 

SUS 
We collected a SUS score in our surveys. The average SUS score of Dell was 66 point 
whereas HP’s was 64. According to usability.gov, a SUS score above a 68 would be 
considered above average and anything below 68 is below average [5].  

 

Other Insights   
We structured other insights under the following: 

● Things Dell needs to know 
● Things that might surprise you 
● Things that surprised us 

 

Things Dell needs to know 
1. Participants use additional resources to make purchase decisions  
In our pre-test questions, we asked participants to recall the last time they purchased 
any hardware equipment, like a computer or monitor, and shared their shopping 
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experience. All of our participants mentioned using social resources such as family and 
friends in addition to checking reviews and prices on Amazon and Google. Not once 
have our participants referenced using dell.com let alone chatbots in their purchase 
journey.  

2. Participants change their wording when talking to chat bots 
When participants engage with chatbots, they tried to use “machine-friendly” phrases to 
ensure the chatbot “understood” them. In our final usability test, P5 said: “I try to use 
words and phrases that will be recognized by the bot instead of using words that may 
be slang, especially for these automated chats.” In other words, the user needs to 
communicate their needs and preferences at a certain level of expressivity so that the 
chatbot can understand. During the testing, P5 would rather use the “compare” tool 
embedded on the website, which enabled him to communicate his needs better. 

3. Most participants preferred clicking links over typing responses 
All participants primarily engaged with Ava by selecting on the links provided in the chat 
window. Participants rarely typed in responses, and when they did it was because either 
there was no link as a response option or one of the links was not a participants 
preferred option. 

4. Chatbots don’t have the greatest reputation 
“I try to avoid chatbots at all costs.” That is a common response when we asked 
participants what their previous experience was like when they engaged with chatbots. 
We also asked the class to raise their hand if they have used a chatbot. Majority of the 
students raised their hand. We then asked students to keep their hands raised if they 
had a good experience with chatbots, and all those hands slowly lowered. 
 

Things that might surprise you 
1. Users reacted differently to automatic site redirections  
When participants engaged with Ava, they were caught off guard when she redirected 
participants to another page. Some participants were uneasy about it and found it 
distracting, while others liked it. Participant 2, for example said “I like how Ava 
automatically pulled the main website to this. I did not feel like I had to go click around. 
They took me right there.” 

2. Ava and HP’s interpretations need improvement 
When participants engaged with chatbots, both of the chatbots misinterpreted users 
input. For example, Ava suggested a laptop to P3 and violated P3’s budget two times, 
without acknowledging why. HP interpreted a printer issue as a PC issue, and our 
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participant noticed that. These misshapes made the shopping experience confusing 
and unpleasant. 
 

Things that surprised us 
1. Ignoring or missing Ava 
All of our participants passed over Ava when shopping for their monitors using the Dell 
page. We observed our participants ignoring the Ava popup windows below and 
skimmed right through the “Chat with Ava” link in the header. The “Chat with Ava” link 
displayed below (see figure 3) “camouflages” with the other links. Participants found 
the pop-up (see figure 4) to be annoying as it popped up numerous times throughout 
their shopping experience.  

 
Figure 3. Dell.com header 

 
 

 
Figure 4. Ava chat popups  
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Recommendations 
We structured our recommendations under the following: 

● Highest severity 
● Second highest severity 
● Third highest severity 
● Lowest severity 
● Functionalities that need to stay 
● Future considerations 

 

Problems that need to be fixed 
We used Nielsen Norman’s severity scale when assessing the problems [6] The severity 
scale used to rate the usability scale: 
 
0 = I don't agree that this is a usability problem at all 
1 = Cosmetic problem only: need not be fixed unless extra time is available on project 
2 = Minor usability problem: fixing this should be given low priority 
3 = Major usability problem: important to fix, so should be given high priority 
4 = Usability catastrophe: imperative to fix this before product can be released 
 

1. Severity-level 3: Improve Ava’s discoverability 
We recommend Dell improve the discoverability of Ava. Right now, it is either hidden or 
pops-up like an advertisement. A suggestion would be to provide a friendlier 
“conversation bubble” where the Ava chatbot below has already initiated a conversation 
such as “Hey! Can I help you find what you are looking for?”  

2. Severity-level 3: Ava recommendations need to be more credible 
Participants were willing to trade off budget for higher specs and at times Ava would list 
products that were over budget. We suggest Ava identify customer must-haves versus 
nice to haves. Participants tend to seek advice from their peers or use platforms like 
Google and Amazon to check product reviews or compare prices. We recommend Ava 
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to include credible sources and context to her recommendations so users are not under 
the impression that Ava is just trying to sell.  

3. Severity-level 3: Chat window is blocking viewers from the webpage 
Participants consistently were bothered or confused by the chat window. At times 
participants were not sure if they could move the chat window, adjust the size of the 
chat-window, and were unsure if they closed the chat window, that they would have to 
start the conversation with Ava all over from the beginning. Participants were also 
bothered by the chat window being in the way from the webpage. We recommend Ava 
include a minimize button to provide better affordance in terms of whether the 
conversation is terminated or on-going. We also recommend to present the chat 
window so it is out of the way while users focus on exploring items. 

4. Severity-level 2: Confirmation of input 
Participants were confused on whether or not Ava “heard” users input. We recommend 
Ava include some form of responsiveness to the user. One way of doing so is for Ava to 
repeat or confirm with the participant when she displays products or takes the user to 
the next page.  
 

Functionalities that need to stay 
1.Speediness 
Participants found the responsiveness of Ava to be quick. The speedy responsiveness 
of Ava is what kept participants glued to the chatbot. If there was any delay or lag in 
responses, we risk losing the users attention and he/she may get impatient. However, 
there should be a consistency in terms of the waiting time after each input. 

2. Links and text input 
Participants made use of the pre-responded links that Ava provided and primarily 
clicked those links as responses. These links were helpful because participants did not 
have to go through the mundane task of typing their responses. However, Ava also 
provided users the ability to manually input their own responses as well. Flexibility was 
nice since our participants made use of both. 

3. Narrowed options 
Participants found it useful for Ava to narrow down their options for them. However, 
how many options would it optimize the overall shopping experience? Participants had 
mixed reviews about this. For example, P4 said “I was expecting more than one choice. 
But had you given me 3 choices, that may be too many.”  
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Users like P4 who have less technology knowledge might benefit more from Ava. These 
users cannot articulate their needs in terms of certain features of a technology product, 
whereas P3 (a typical IT user) conveyed a strong sense of “I know exactly what I want” 
when asked to pick a product. The next step is to test users who are not as tech savvy, 
and who need more guidance to articulate their needs for technology products. 

 

What would we do differently? 
Recruiting and Screening 
In our pre-screener, we would ask participants if they are a Dell or HP user to help 
identify bias towards each brand. Our test results do not take that into consideration. In 
addition to the screening question, we would increase the number of participants we 
test. We were able to recruit 5 participants without compensation, but we never pushed 
ourselves to recruit more. We also would expand our participant profile to a variety of 
demographics, rather than just IT business users. This would give us a more diverse 
pool of participants and data.  
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B. System Usability Scale (SUS) Results 
The below figure shows the breakdown of 10 sub-scores used for yielding SUS score. 
Each sub-score indicate the result of participants’ answer regarding a question. Each 
pair of bars shows the average score between Dell (blue bar) and HP (orange bar). 
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SUS results, Dell vs. HP 

 
The response results of Dell are shown as follow: 

Participant  q1  q2  q3  q4  q5  q6  q7  q8  q9  q10  SUS Score 

p5  4  2  4  2  3  2  4  2  3  2  70.0 

p4  2  2  4  2  3  2  4  2  4  2  67.5 

p3  1  2  4  1  2  3  4  2  1  1  57.5 

p2  4  2  4  1  4  2  4  2  4  2  77.5 

p1  3  2  4  2  4  4  4  4  2  2  57.5 

Avg  2.8  2  4  1.6  3.2  2.6  4  2.4  2.8  1.8  66 

 
The response results of HP are shown as follow: 

Participant  q1  q2  q3  q4  q5  q6  q7  q8  q9  q10  SUS Score 
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p5  4  2  4  2  4  3  4  2  4  2  72.5 

p4  2  4  3  2  3  2  4  2  3  4  52.5 

p3  2  2  4  1  1  3  4  2  3  2  60.0 

p2  2  2  4  2  2  4  4  2  4  2  60.0 

p1  4  2  3  2  4  2  5  3  4  1  75.0 

Avg  2.7  2  4  1.4  3.3  2.9  4  2.6  2.4  1.7  64 

 

C. Links to Protocols and Data 
Interaction Map: link 
Study Plan: link 
Study Kit: link 
Video links: P1 P2 P3 P4 P5 
Survey links: Dell HP 
Test scripts: script 1 script 2 
SUS results: Dell HP 
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