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Abstract  

Currently for travel planning, guests will research via hotel websites while still preferring to 

book through third-party sites, which leads to a disconnect between hotels and their guests. A 

chat widget artifact that is added onto the hotel’s website and linked through messaging 

applications was created by a start-up company, Bookboost, to bridge this gap. The current 

intuitiveness of the artifact and future improvements that may increase intuitiveness was 

investigated through a case study of user and expert analysis. 10 participants – 5 hotel staff 

users and 5 guest users – were sampled at hotel lobbies via systematic sampling and non-

random sampling. Participants ranged in age from 18 to 65 years old, with 30% being 

millennials. Task analysis, an interview, and a questionnaire were used for user analysis. The 

researcher acted as an evaluator and examined the artifact for flaws and possible improvements 

using activity theory’s human-artifact model (HAM). Analyses suggest that current 

intuitiveness is fairly high, but there is room for improvement. There seems to be a difference 

between millennials and non-millennials, especially regarding the amount of time taken and 

preference for the artifact (versus more familiar methods for communicating with others). 

Interest and comfort in technology usage was a factor in intuitiveness. Generally, those more 

comfortable with technology had higher zone of proximal development (ZPD) scores. 

Improvements have been suggested that may increase artifact intuitiveness, although this was 

not tested due to the scope of the study. Future research can continue to examine if the 

suggested improvements have indeed increased intuitiveness in the artifact for users of all ages.  

Keywords: user experience, user interface, intuitiveness, affordances, millennials, 

technology, activity theory, travel planning 

Abstrakt 

Vid reseplanering brukar gäster ofta undersöka hotellwebbplatser men sedan ändå föredra att 

boka via tredjepartssidor, vilket leder till en klyfta mellan hotellen och deras gäster. För att 

överbrygga detta gap har startupföretaget Bookboost skapat en chattwidget (artefakt) som läggs 

till på hotellets webbplats och länkas till användarnas chattappar. Denna artefakts nuvarande 

intuitivitet och möjlighet till framtida intuitivitetsförbättringar undersöks genom en fallstudie 

av upplevelsen hos både experter och vanliga användare. 10 deltagare – 5 hotellmedarbetare 

och 5 gäster – rekryterades via förfrågan i hotellfoajéer utifrån ett systematiskt urval och icke-

slumpmässigt urval. Deltagarna varierade i ålder från 18 till 65 år, med 30% inom 

milleniegenerationen. Uppgiftsanalys, intervju, och frågeformulär tillämpades i 

användaranalysen. Forskaren fungerade som utvärderare och undersökte artefaktens brister och 

möjliga förbättringar med hjälp av aktivitetsteorins human-artifact model (HAM). Analyserna 

tyder på att dagens intuitivitet är ganska hög, men att det finns utrymme för förbättringar. Det 

verkar finnas en generationsskillnad mellan äldre och yngre användare, särskilt när det gäller 

tidsåtgången och preferensen för artefakten (jämfört med mer välbekanta 

kommunikationsmetoder). Intresset för och komforten med teknologianvändning var en faktor 

i intuiviteten. I allmänhet uppnådde de som var mer bekväma med teknik en högre poäng i 

zonen för proximal utveckling (ZPD). Förbättringar som kan öka intuitiviteten för artefakten 

föreslås, även om prövandet av dessa inte ryms inom ramen för denna studie. Framtida 

forskning kan undersöka om de föreslagna förbättringarna verkligen ökar artefaktens 

intuitivitet för användare i alla åldrar. 

  Nyckelord: användarupplevelse, användargränssnitt, intuitivitet, brukskvalitet, 

milleniegenerationen, teknologi, aktivitetsteorins, reseplanering 
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A long-distance relationship: Reconnecting hotels with their guests via intuitive design 

Technology has fast evolved to become embedded into everyday lives, and nearly 

everywhere we look, we can find a monitor or a screen. We rely on technology for not only 

work, but also leisure, with teenagers spending up to 9 hours per day in front of a screen 

(Rideout, Pai, Saphir, Pritchett, & Rudd, 2015). Through this upheaval, methods of 

communication have also been transformed since the days of the landline phone (Lister-

Landman, Domoff, & Dubow, 2017). From landlines, we have transitioned to mobile phones, 

and now, to text messaging (Lister-Landman et al., 2017).  

Indeed, millennials – those born after 1981 – are the first generation to experience 

growing up alongside technology, whereas generations before did not have such immediate 

access to the internet or each other (Dimock, 2018). It is uncommon for an individual to be 

without a mobile phone nowadays, and sometimes, loss of access to a mobile phone can lead 

to feelings of distress (Tams, Legoux, & Léger, 2018; Sharma, Sharma, Sharma, & Wavare, 

2015; Cheever, Rosen, Carrier, & Chavez, 2014). It is thus interesting to understand the role 

technology plays in our lives and our interaction with such artifacts. This technological 

revolution is slowly consuming all aspects of our lives, including travel. 

Travel planning 

When travel planning, users have the option to book rooms through hotel websites, 

third-party sites like booking.com, or the telephone. While telephone communication allows 

multi-tasking, and is thus efficient at task completion (Kira, Nichols, & Apperley, 2009), the 

internet is fast becoming a main instigator in tourism (Toh, DeKay, & Raven, 2011).  

Moroson and Jeong (2008) suggests that users judge whether to use hotel websites or 

third-party sites by “perceived usefulness” and “perceived ease of use”, respectively. As all 

information is compiled in one location, users prefer booking through third-party sites 

(Moroson and Jeong, 2008), albeit, this leads to a lack of intimacy between hotels and guests 

and may also be more expensive for guests (de Bruijn, 2017). For users to switch to hotel 

websites, the perceived ease of use must be refined (Moroson & Jeong, 2008).  

Thus, Bookboost – a start-up company aiming to reconnect hotels to their guests – 

wanted to create an artifact that would bridge this gap, leading to the design of a chat widget 

that can be added onto the hotel’s website and is linked through messaging applications. This 

affords direct and efficient contact and communication with the hotel, which should increase 

perceived ease of use. We would like to investigate how this artifact can be improved amongst 

users, both hotels and guests, to streamline the e-tourism revolution and increase hotel-guest 

relations. 

Usefulness versus ease of use 

Yen and Bakken (2009) posit that usability problems can be identified by both expert- 

and end-users. However, the approach to identifying the problems are different, with experts 

finding interface issues and end-users finding issues and obstacles that impede their goals and 

decrease task performance (Yen & Bakken, 2009). Thus, as the artifact is being used by end-

users, it is important to lower the number of obstacles that may impede users from reaching 

goals and increase usability by increasing intuitiveness.  

Hotel websites are based on “perceived usefulness” while third-party websites are 

judged based on “perceived ease of use” (Moroson & Jeong, 2008). Thus, hotel websites should 

have the information needed while third-party websites should be intuitive and simple to use. 

This relates to Yen and Bakken (2009) positing that HCI experts find more issues regarding 

“ease of use” while end-users find more issues regarding “usefulness”. To draw traffic back to 
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websites for end-users, websites should be easier to use. Hotel websites provide information, 

but it may be difficult to navigate, therefore, the artifact aims to allow end-users an easier 

solution using a messaging application where questions can be answered quickly. This would, 

in addition to usefulness, help improve the ease of use, which may help end-users choose hotel 

websites over third-party sites. A more intuitive design can improve ease of use. 

Intuitive design  

To improve intuitiveness of design, we examine the artifact in relation to cognitive load. 

Sweller’s (1988) cognitive load theory suggests that as novices become experts, cognitive 

architecture is transformed from being clumsy and error-prone to becoming progressively 

skilled, lessening the demands on working memory. 

Intuitive design draws from intuitive cognition, which “involves judgements and 

decisions based on unconscious situational pattern recognition that is unrelated to working 

memory” (Patterson, 2017, p. 105), and aims to turn all users into experts with decreased 

cognitive demand by creating artifacts that guide users to make efficient and “unconscious” 

actions. The user should not need to spare cognitive resources to operate the artifact, and it is 

becoming increasingly important to understand such design with the recent upsurge of smart 

devices, calm technology, and ubiquitous computing.  

Ubiquitous computing refers to the technology that is becoming seamlessly embedded 

into users’ lives. Such technology is not merely portable, but “pervasive [and] proactive” 

(Weiser, 1991). Weiser (1991) suggests a vision wherein the computer “disappears” and 

becomes ubiquitous; artifacts interact with each other in the background to support user goals. 

This kind of technology is meant to be like a walk in the woods – relaxing rather than stressful.   

Calm technology, which contributes to ubiquitous computing, posits that technology 

should operate in the periphery so that information can be conveyed without overloading the 

user. A famous example is the “dangling string” case, where the furious whirring of a string 

attached to a motor indicates heavy network usage in an office. (Weiser & Brown, 1996) In 

other words, improving the intuitiveness of design can increase perceived ease of use through 

cognitive unloading. In the case of the chat widget, intuitive design should allow the user to 

interact with the artifact easily and accomplish goals without prior usage. The artifact should 

not overload the user with a design that is difficult to navigate but be a seamless aid during 

travel. 

Affordances 

Human-computer interaction (HCI) is a field dedicated to understanding interface 

improvement and employs the concept of affordances. Affordances allow the user to 

understand what can be done with an artifact implicitly, thus reducing the cognitive load. To 

illustrate, a book is designed in such a way that pages can only be flipped in one of two 

directions due to the binding. Depending on the language being read, if English for example, it 

is safe to assume that the pages should be flipped from right to left as reading starts from the 

left side. This is an affordance of the book, and it is rather intuitive.  

According to Gibson (1979, as cited by Kaptelinin & Nardi, 2012), affordances are 

always present, whether the actor notices or perceives them. Although Norman (1988, as cited 

by Kaptelinin & Nardi, 2012) disagrees and suggests there can be real affordances, while 

affordances that are only perceived by the actor also exist, McGrenere and Ho (2000, p. 6) 

argue for Gibson’s stance – distinguishing between affordances and the perception of 

affordances – to better separate “two aspects of design...: designing affordances and designing 

the information that specifies the affordance...Said in another way, designing the utility of an 

object is related to but separate from designing the usability of an object.” While affordances 
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are necessary, it is important to include affordances that direct users to the intended actions. A 

glass door with a handle may confuse users by affording them too many options – users can 

either push or pull on the door. However, some glass doors only respond  to one choice, so 

users will have to try for a response. This can lead to some frustration as a door should be 

intuitive. Therefore, to increase the intuitive design of an artifact, it is vital to include the right 

affordances.  

User experience 

Intuitive design can improve user experience; an artifact that does not need to be figured 

out to be utilized makes a less frustrating experience (Weiser, 1991). Often, users may be turned 

off from certain technological products because of the complexity. Rather than having users 

step into the world of the computer, the computer should be embedded into the lives of the 

users (Weiser, 1991).  

Hassenzahl (2003) posits that the user-product relationship arises from the product’s 

underlying features and the user’s expectations for the artifact. Hedonic qualities can affect the 

user expectations and perceived pragmatic qualities, going beyond what is “merely perceived”. 

For instance, if an artifact’s design feature is beautiful, then a user may expect the artifact to 

be good.  

An artifact is more than an object that helps users attain goals; an artifact can be viewed 

with two different qualities: pragmatic and hedonic (Hassenzahl, 2004; 2008). Pragmatic 

quality is the artifact’s ability to help users achieve “do-goals” and tasks (Hassenzahl, 2008). 

To achieve “do-goals”, the artifact needs to have “utility and usability” (Hassenzahl, 2004, p. 

322). On the other hand, hedonic quality is the artifact’s appeal to the user’s Self, and its ability 

to help users achieve “be-goals” and social status or relation to others (Hassenzahl, 2008). 

Hassenzahl (2004) suggests further dividing this latter quality into two parts: stimulation and 

identification. Stimulation through changes and challenges help with personal development 

and to keep the artifact interesting. Identification is what the artifact means to the user and the 

user’s aesthetic and presentation of themselves to the world (Hassenzahl, 2004).  

To illustrate, a user may own an iPhone because its pragmatic quality allows for calling 

or texting or scheduling. The hedonic quality of the iPhone allows the user to be a part of the 

Apple fanbase and relate to others that may also appreciate Apple products or sleek design, for 

instance. iPhone users may be avid consumers of only Apple products because of their 

identification through and with the artifact. An iPhone may continue to be relevant because 

each new reveal stimulates the user’s design aesthetic. One year, a new model may have a 

front-facing camera, the next, it might have a fingerprint sensor. (Hassenzahl, 2004; 2008) 

Both pragmatic and hedonic qualities are necessary for a positive user experience. 

While pragmatic quality promotes a pleasant experience by allowing users to achieve the goals 

and tasks the artifact is meant to aid with, hedonic quality allows users to feel good about 

“own[ing] and us[ing] a particular product” (Hassenzahl, 2008, p. 2). The hedonic quality is 

imperative to establishing a good relationship between the user and the artifact. According to 

Hassenzahl (2008, p. 3), “So far, a prominent strategy is to put something ‘useful’...into a 

beautifully designed box.” In sum, while perhaps the hedonic quality engages the user with the 

artifact, the pragmatic quality maintains the marriage.  

Hassenzahl (2004) suggests that artifacts may be judged on two different attributes: 

goodness and beauty. For an artifact to be considered subjectively good, it must fulfill “both 

perceived usability and hedonic attributes” while subjective beauty is mainly fulfilled based on 

identification with the product (Hassenzahl, 2004, p. 319). Goodness determined that the object 

met the user’s aesthetic and identification needs, but also aided in accomplishing the user’s 

tasks and goals. Furthermore, a positive user experience is a principal factor in “perceived 
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usability and goodness” (Hassenzahl, 2004). That is, achieving high perceived usability and 

subjective ratings of goodness required a positive user experience.  

Hassenzahl (2004) makes a point to state that while beauty is related to the Self, as 

previously described about how hedonic quality is related to how the user identifies and relates 

to others, goodness is related to not only beauty but also the artifact’s pragmatic quality. The 

goodness of an artifact can conceivably be described as an all-encompassing review. When the 

aesthetic design and beauty, perceived usability, and actual experience with the product is 

positive, then the goodness of the artifact is increased. Hassenzahl (2004, p. 321) posits that 

there is an important relation between usability and beauty, such that generally beautiful 

artifacts are determined to be good and suggested a good impression of the artifact and “general 

user satisfaction”.  

 Together, good pragmatic quality and good hedonic quality can create a sense of 

accomplishment, and overall goodness allows the user to embed the artifact into their lives 

through identification, relation, and usability, which will allow users to return to an artifact. 

Norman (2004) posits that there are three levels of processing – visceral, behavioral, 

and reflective. Similarly to the features attributed by Hassenzahl (2004; 2008), visceral is the 

automatic layer, the behavioral is the layer that determines everyday behavior, and the 

reflective is the layer that contemplates and can inhibit other layers such as the behavioral 

layers. Therefore, the design of artifacts must reflect these three levels. Visceral design must 

appeal to the aesthetic and beauty of the user which is a hedonic quality, behavioral design 

must apply to the pragmatic quality – the utility, usability, and enjoyment when employing the 

artifact, and reflective design equates to its hedonic quality of identification.  

Two studies, an ATM experiment performed by Kurosu and Kashimura (1995) and an 

mp3 skin experiment performed by Hassenzahl (2004), discuss the effects of these qualities in 

relation to user experience and goodness. 

In the ATM experiment, Kurosu and Kashimura (1995), find that attractive ATMs were 

perceived to be easier to use. When designing artifacts, consider that cognitive systems can be 

affected by emotional states, which can be shifted by aesthetics. This explains Kurosu and 

Kashimura (1995)’s finding that attractive ATMs were perceived to be easier to use. Both 

ATMs had a 3 by 5 number pad design, but the order of the numbers were reversed. With one 

ATM, the top row showed 0 and a thousands-place marker with 7-8-9 on the second from the 

top row while the other ATM had 1-2-3 on the top row with the 0 and thousands-place marker 

at the bottom row. Isen (1984) suggests that aesthetically appealing products affect the 

emotional system positively so that users feel good, which makes them think more creatively 

as their thought process opens, which makes it easier to find solutions to problems. Happy users 

can tolerate more difficulties and obstacles, which is crucial in finding solutions. Affect helps 

to judge what is good and bad or safe and dangerous, possibly explaining the relation of hedonic 

qualities with goodness. 

In the mp3 experiment, three features were measured – high identity, high stimulation, 

and high usability. Hassenzahl (2004) suggests that the appeal of a product is a combination of 

beauty, goodness, and other constructs. Indeed, this restates the importance of both pragmatic 

and hedonic qualities. In the study, participants were asked to rate different mp3 skins, which 

were separated into subgroups of beautiful and ugly, with one “predominantly pragmatic” and 

one “predominantly stimulating” skin (Hassenzahl, 2004). The difference between the ugly and 

beautiful skins was most clear in the identification category, then stimulation, then pragmatic. 

Accordingly, the beautiful skins rated higher on all three groups versus the ugly skins, making 

it more “good”. The study suggests that beauty is related only to identification rather than to 

pragmatic quality or stimulation, and that identity and usability were correlated with goodness. 

Furthermore, identity and usability were “highly significant predictors of beauty” (Hassenzahl, 

2004, p. 330). Hassenzahl (2004) suggests that goodness requires pragmatic and hedonic 
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attributes such as usability and identification and stimulation, whereas beauty depends only on 

identification. All in all, Hassenzahl (2004) summarizes with the suggestion that beauty and 

usability are not necessary correlated – what is beautiful may not be perceived to be more useful 

and what is useful may not be perceived to be more beautiful.  

Kurosu and Kashimura (1995) and Hassenzahl (2004) suggest interesting results: what 

is beautiful may be perceived as easier to use, but not necessarily usable in some cases. Norman 

(2004) agrees with the sentiment that it is extremely difficult to design a perfect product for 

everyone. What is intuitive to one user may be a challenge for another. Therefore, Norman 

(2004) posits designing a correct artifact for the correct matching audience. If an artifact is 

meant for babies, designing a sleek aesthetic artifact may not be necessary, however, if an 

artifact is meant for adults, perhaps a sleek aesthetic would be appealing to the hedonic 

attribute. 

Activity theory 

There are several theories concerning human-computer interaction, such as activity 

theory, distributed cognition, and situated action. However, activity theory fits the proposed 

relationship between the user and the chat widget artifact best. Unlike distributed cognition, 

activity theory takes a different stance on the relationship between humans-subjects and 

computers-objects. Whereas distributed cognition suggests that subjects and objects share 

equal status and importance, and thus, responsibility over an activity, activity theory posits that 

subjects and objects are separate because subjects have “different states” (Halverson, 2002 as 

cited by Kaptelinin, 2018). In the case of the chat widget artifact, the user and the artifact do 

not share equal status in achieving a goal. Furthermore, distributed cognition would need to 

consider too many factors in its consideration of the entire system. Rather, activity theory 

allows for focus on the interaction between the user and the artifact. In situated action, 

interaction and activity occur according to a situation, which does not take into account goals 

and motives, which would be important for understanding the cognition of users (Huang & 

Mutlu, 2012). To improve an artifact, understanding the goals users are attempting to 

accomplish and the motivation behind setting such goals is important, and employing situated 

action in this scenario removes a vital piece of information.  

In support of this case study, artifact analyses will be in the framework of activity 

theory, which emphasizes the environment, situation, cultural knowledge, and experiences 

when analyzing user and artifact interaction. This is suitable in this case of users of various 

nationalities and ages. Furthermore, activity theory establishes an action hierarchy: 

motivations, goals accomplished by actions, and operations constrained by conditions. These 

levels will help translate issues into possible improvements by taking conscious actions and 

transforming them into the unconsciously performed operations, leading to a more intuitive 

design. (Kaptelinin & Nardi, 2012) 

Intuitive design must take the situation and context into account. For example, Grönvall 

and Kyng (2012, as cited by Dittmar & Forbrig, 2013) suggest that elderly users “cannot be 

blamed for a system failure” as their environments and individual tastes are not considered 

when designing a system. Without such assumptions of the context surrounding elderly users, 

usage failure cannot be blamed on the users, but on the designers for not considering the 

context. This is the importance of employing activity theory for this study. When thinking 

through this framework, the environment is always considered, such as a possible difference in 

technology comfort level amongst millennials and older users (non-millennials). The artifact 

may then be seen as being more intuitive to millennials in some ways that are not as visible to 

non-millennials. In this case, activity theory sees the conscious actions non-millennials may 
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take, and may help transform these conscious actions into more intuitive, unconscious 

operations similarly to millennials. 

Analysis 

Evaluation and analysis must be conducted to measure current usefulness, ease of use, 

and intuitiveness, and to design future improvements. Per Nielsen (1994), there are four ways 

to measure a user interface (UI): automatically, empirically, formally, and informally. 

Automatic methods are done by a program that goes through the user interface with usability 

measures. Empirical methods are generally done wherein real users test the usability of the 

interface. Formal methods require calculating the usability with “models and formulas”. 

Informal methods are based on general rules and the overall skill of evaluators.  

Currently, empirical methods are the best way to evaluate user interfaces as automatic 

methods are difficult and complex to run, and work only mainly for smaller interfaces. 

However, it may be difficult and expensive to recruit real users in the empirical method, and 

thus, evaluations may be done by expert usability inspection. Certain usability problems that 

can be found by user testing may be overlooked by expert evaluations, and vice versa. (Nielsen, 

1994) Thus, Nielsen (1994) suggests that combining these four different methods may yield 

the best and most detailed results. Thus, we incorporate a procedure of both empirical and 

informal methods, employing user testing and expert evaluations.   

The research question is answered through users’ analysis with the task analysis and 

interviews, and an evaluator’s analysis. The task analysis data is measured using the zone of 

proximal development (ZPD; Kaptelinin & Nardi, 2012) and the thinking-aloud protocol 

(Lewis, 1982), which gauge the current intuitiveness of the artifact, thus the first part of the 

question. ZPD was conceptualized by Vygotsky (1978, as cited by Kaptelinin, 2017, p. 86), 

where “the distance between the actual development level as determined by independent 

problem solving and the level of potential development as determined through problem solving 

under adult guidance or in collaboration with more capable peers.” Translated to the current 

artifact, it makes a good measure for task analysis as it can help pinpoint where users are having 

problems and require guidance. These obstacles can then be worked on to increase intuitiveness 

to raise the actual development level of the artifact to its potential development. The thinking-

aloud protocol asks participant to speak aloud what thoughts, actions, and feelings are being 

processed. This allows a qualitative perspective and better accommodation to unaccounted 

needs and wants of the user.  

The interviews are based on Nielsen’s classifications of usability (Nielsen, 2012) and 

Nielsen’s ten usability heuristics (Nielsen, 1995), which help better understand user 

preferences and what aspects can contribute to the intuitiveness of the artifact, which is the 

second part of the question. The group classifications specify the utility, the usability and 

memorability, the usability and learnability, desirability, and brand experience associated with 

artifact usage (Nielsen, 2012). The utility considers how practical the artifact is to participants, 

while usability and desirability of an artifact consider of the function and form of the artifact, 

which contribute to the artifact’s overall goodness (Hassenzahl, 2004). The heuristics include 

recognition rather than recall, match between system and the real world, aesthetic design, 

consistency and standards, error recognition and recovery, flexibility and efficiency of use, 

help and documentation, and user control and freedom (Nielsen, 1995). These heuristics 

consider less hedonic qualities, such as omitting desirability (identification), because hotels 

may depend more on the utility and usability rather than alignment with the artifact. 

Comparatively, guests seem to have more freedom regarding choosing whether to use the 

artifact, identifying with the artifact, and in relation, desirability.  
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The evaluator’s analysis incorporates the human-artifact model (HAM, Bødker & 

Klokmose, 2012) and is used to support the user analysis by taking a distinct perspective from 

the end-user. Indeed, Zhang, Patel, Johnson, Smith, and Malin (2002, as cited by Yen & 

Bakken, 2009) proposed a four-tier analysis system “to improve human-centered system 

design”, showing the importance of incorporating various analyses as expert and end-users 

capture different issues. 

The HAM focuses on the three stages of activity theory – motivation, goal, and 

operation – to analyze the interaction between the user and the artifact. Motivation asks why 

the user should employ the artifact and why the artifact should be employed, goal asks what 

the user and artifact are trying to achieve, and operation asks how the user and the artifact will 

take the steps to achieve their goal, inspired by their motivation. The HAM analysis is 

performed by answering each of these three levels for both the user and the artifact. With each 

level of activity investigated, it is then possible to support the design of the artifact. The HAM 

allows for slowing down and reevaluation at each step, as it should be employed continually 

throughout the designing process. If the motivations of the user and artifact do not match, for 

example, then some alteration to the artifact in this respect must be done.  

The HAM analysis is part of the HAM cycle, which allows for constant revision of the 

artifact. The artifact goes through the HAM analysis to measure the interaction between the 

user and the artifact. Then, tension analysis is conducted to identify any issues that may arise 

between the interaction. Finally, potential solutions to the obstacles are brainstormed through 

scenarios and ideas before running the updated artifact through the HAM analysis again, 

creating an iterative process. The HAM cycle allows for continual tweaking and pinpoints 

minute issues to fix along the way. 

The artifact 

 The artifact, a chat widget, is meant to reconnect hotels to their guests by providing a 

more direct channel of communication. Rather than calling on the phone and potentially having 

to standby and wait, with the chat widget (see Figure 1), guests can wait while doing other 

tasks.  

 

 
Figure 1. The “hotel’s” website where the artifact is located 

 

 The artifact holds two interfaces – from the guest’s perspective and from the hotel’s 

perspective – and thus requires two different styles of interaction. While the guest is only able 
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to view the end-use chat widget (see Figure 2), the hotel is able to log-in to the artifact (see 

Figure 3).  

 

 
Figure 2. The chat widget artifact from the guest user’s perspective  

 

 
Figure 3. The hotel staff user’s interface when logged into the artifact  

 

 The hotel accesses the artifact by heading to the Bookboost website. There, the staff 

user logs in, and has access to several features: open and done conversations, preset messages, 

analytics, media, and settings. These features can be found on the floating navigation bar to the 

left (see Figure 4). The user will spend the majority of the time with the artifact on the open 

conversations, which is reactive to incoming messages – hotel staff are unable to start a 

message and can only respond to messages or reopen an old message. Once an open 

conversation is completed, users should mark that conversation as “done” (see Figure 5). This 

action sorts conversations that have been finished into a different list, so the conversation list 

will not be as cluttered. Users have the ability to access done conversations and reopen them.  
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Figure 4. The navigation bar with titles opens when hovered over 

 

 
Figure 5. The open and done chat list, chat window, take over chat and mark chat as done 

buttons, and visitor information window  

 

 Preset messages are available via a semi-trained natural language processing artificial 

intelligence (AI). The AI detects keywords and selects a preset message. This allows hotel staff 

to answer frequently asked questions quickly without having to retype the same answers (see 

Appendix A, Figure 8). For example, a guest may ask, “When is check-in?” The AI detects the 

phrase “check-in” and selects the response for “check-in”. The hotel staff user then clicks on 

the selected response to send it in the conversation. Hotel staff users are also able to edit these 

messages to best fit the hotel’s image.  

 Reports show the analytics, which allow hotel staff users to see how many 

conversations and sessions are being held, and on which dates, along with the general response 

time, and a leaderboard displays which staff replies to guests the most (see Appendix A, Figure 

10). The media feature allows users to access any media that have been uploaded to the artifact, 

such as pictures. Finally, the settings allow users to view personal profiles, as well as the 

contact information for colleagues (see Appendix A, Figure 11). Integrations, such as 

connecting other messaging applications for the convenience of guests, can also be added here. 
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 A hotel must sign up with Bookboost to have the artifact on their website, and the guests 

access the widget from the hotel website. The artifact appears as an icon with a chat bubble on 

the lower right corner (see Figure 1). For guests that have made searches and visited the hotel 

pages before, notification bubbles appear on the right side of the screen that suggest actions for 

the guest (see Appendix A, Figure 12). To illustrate, if a guest has visited the restaurant page 

before, the notification bubble will inform guests that perhaps a special dinner event is coming 

up, and that the guest should book a table. These notifications appear above the chat icon so 

that guests are directed to the artifact if needing further information. However, if guests have 

not visited the page before, there may not be any notifications to help direct the guest to the 

chat icon.  

 Guest artifact usage should be straightforward. Once guests click on and open the chat 

icon, a conversation box pops up. Guests can then message the reception desk or booking office 

via the artifact or connect to their messaging application of choice and chat from there. Whether 

the reception, booking, or a semi-chatbot is responding is unknown to the guest.   

Research question  

The main research question is to first investigate the current intuitiveness of the artifact, 

and then to increase the intuitiveness of the design for all users through a better understanding 

of user preferences and what aspects contribute to the intuitiveness of the artifact (e.g., color 

choice, menu labels, icon location). The second part of the research question suggests 

improvements to increase the intuitiveness, albeit whether this has been answered will not be 

measured as this is out of the scope of the current study. Intuitive design should allow the user 

to interact with the artifact easily and accomplish goals without prior usage.  

Thesis overview 

In this paper, we have laid a foundation, explained previous studies, the choice of 

activity theory, the analyses approaches, the artifact, and what the research questions are. In 

the following sections, the reasoning for why a case study was chosen, and the methodology 

will be laid out. Then, the results of the user analysis will be detailed followed by a discussion 

of the user and expert analysis results connecting to the research questions – the current 

intuitiveness and improvements that may increase current intuitiveness. Finally, limitations of 

the study will be mentioned along with the implications of the results. Concluding remarks will 

round off the paper.  

  



15 

 

 

Method 

Case study 

 Because the study tries to understand the current intuitiveness of the artifact and to 

increase the intuitiveness through suggestions and improvements made by participants, a case 

study was chosen. A case study is a method which allows for exploration and less control in 

the behavior of the participants (Yin, 1994). We would like to understand current intuitiveness 

in the artifact based on participant behaviors, and how and why users may complete or be 

unable to complete tasks in a certain way (Yin, 1994). Then to improve intuitiveness, we must 

ask why a design may have not been intuitive, and what factors contribute to intuitiveness that 

can be implemented into future improvements.  

In the task completion section of the procedure, while participants are given certain 

tasks to accomplish, the actions and path towards completion may be different amongst 

participants. There must be flexibility in the study, which is allowed when employing a case 

study method. Besides, and perhaps the most relevant, the study focuses on one artifact and its 

impact on participants’ behaviors in a real-life context (Yin, 1994). Participants are hotel 

visitors or staff, and the procedure is conducted in the lobby of the participating hotel.  

Participants 

5 guests and 2 hotels represented by 5 staff were surveyed and interviewed over a 3-

month period at hotel lobbies via systematic sampling and non-random sampling (Altinay & 

Paraskevas, 2008). Indeed, as previously mentioned by Nielsen (1994), participant recruitment 

was a large problem. The original aim was for 30 guest participants, and perhaps around 10 

hotel participants. However, in the end, only 5 participants from each cohort were found. While 

hotel participants were found via an appointment made by the Bookboost supervisor with hotel 

managers to ensure a timeslot in schedules, guest participants were asked to participate with 

no compensation or immediate reward, meaning that guests took part only out of the goodness 

of their heart. As guest data collection continued, it became clear that it would be difficult to 

recruit enough participants. Additionally, most guest traffic was for meals offered by the hotel 

rather than from guests staying at the hotel overnight. As a result, the selection requirements for 

guests were loosened from guests staying overnight at the hotel to guests just visiting the hotel. 

The sample size could not reach 30 as anticipated at first because sampling took longer 

and recruited less participants than predicted. However, according to Nielsen (2000), 5 

participants is acceptable when surveying for user experience, as it is generally enough to cover 

most issues. Also, interviews were conducted for qualitative information, and there are no 

statistical tests to be run, to boot, so a statistically sound sample of 30 will not be necessary, 

although having more participants would always be a positive.  

Hotels were selected from the group of hotels that are already signed up with the 

artifact. Guest participants ranged in age from 18 to around 65 years old, with 40% being 

millennials, while hotel participants ranged in age from 20 to around 50 years old, with 20% 

being millennials. Because some participants did not fill in their age in the demographics, the 

median and mean age could not be calculated. However, participants could be classified as 

either millennial or non-millennial, which was the main focus when asking for ages. 

Participants could consist of any nationality and gender – 70% were of Swedish nationality and 

30% were of another nationality, and 40% were male while 60% were female. There were more 

millennial guest participants than hotel participants. The researcher acted as an evaluator and 

examined the artifact for flaws and possible improvements.  

Guest participants should not have used the artifact before, although hotel participants 

have had access before the experiment due to being customers of the artifact. Hotel participants 
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were all from the booking office or reception desk, which would have access to the artifact, 

rather than from other departments that would have no future access to the artifact. Although 

it would be better to find hotel participants that have had no prior experience with the artifact, 

incorporating staff from other departments would not make much sense if there is no future 

access to or usage of the artifact. Furthermore, it is difficult to get hotel staff from hotels not 

signed up with the artifact to participate, thus, hotel participants that have not used the artifact 

before were problematic to find.  

Instruments and materials 

Task analysis, an interview, and a questionnaire were used. The task analysis data was 

measured with the ZPD and the thinking-aloud protocol (see Appendix B). The ZPD was measured 

with a point system (0 points – inability to use artifact, 1 point – ability to use artifact with guidance, 

2 points – ability to use artifact unguided). The thinking-aloud protocol was measured using 

positive, negative, or neutral ratings for each comment made per task. The ratings were then 

converted to scores similarly to ZPD: 0 points for a negatively rated comment, 1 point for a 

neutrally rated comment, and 2 points for a positively rated comment.  

The interview questions were constructed according to Nielsen’s classifications of usability 

(Nielsen, 2012) for guests, and Nielsen’s ten usability heuristics (Nielsen, 1995) for hotels (see 

Appendix C). Two different evaluation lists were used due to the difference in interface for hotels 

and guests.  

The questionnaire (see Appendix D) required all – both guest and hotel – participants 

to answer general technology usage questions either with a scale of 1 to 5 or with descriptive 

comments, and to fill out demographic information to observe general comfort level using 

technology. Scale and ordinal responses are measured with a 5-point Likert scale and reverse 

scored to ensure the attention of the participant.  

Procedure 

Two pilot studies were conducted before the actual data collection process. This allows 

an estimate of an appropriate time frame. The pilots were conducted on a random participant. 

The procedures were the same as for the actual data collection: the user was given the consent 

form before being asked to complete tasks while employing the thinking-aloud protocol during 

artifact usage, and then an interview was conducted. After, the user completed the 

questionnaire and was then debriefed.   

During actual data collection, in the lobbies of hotels utilizing the artifact, guest 

participants were randomly selected and asked to take part in tasks, an interview, and a follow-

up questionnaire for the artifact. All guest participants signed the consent form and had the 

same tasks to complete using the artifact (e.g., ask about check-in time, ask about things to do 

in the area, etc.). The Bookboost website’s chat widget was utilized in this study as the artifact. 

It would have been too much of a hassle for guest participants to ask them to pull out their 

mobile phones and connect the artifact to their preferred messaging application.  

Task analysis data was collected during task completion, and participants were asked 

to apply the thinking-aloud protocol, and the ZPD was implemented. All participants then 

underwent the interview and follow-up questionnaire. The same procedure was taken with the 

hotel staff, with a separate set of tasks and interview questions. The entire process was in 

English, as hotels and guests may be and come from different regions of the world.  

The days picked for data collection were arbitrary, all days of the week were used at 

one point in the case that there are more hotel visitors on the weekend than weekdays. 

Generally, each hotel was sat at for an entire day from around 10 in the morning to around 4 in 

the afternoon, with most of the traffic happening around midday for lunch specials. 
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Results 

Pilot 

 Two pilots were conducted – one following the guest procedure and one following the 

hotel procedure – with each running around 30 minutes. During the guest pilot, the participant 

received a ZPD score of 16 of 16. Using the thinking-aloud protocol, of the 8 items, 1 item was 

rated negatively, and 7 items were rated as neutral, with 4 items rated as neutral being left blank 

as the participant did not feel or think anything. Thus, the overall thinking-aloud protocol is 

neutral, with a score of 11 of 16. The higher the ZPD and thinking-aloud protocol scores, the 

more intuitive the artifact. During the interview, there were 6 positive items, 5 negative items, 

and 5 neutral items, with 2 items that were both positive and negative, making the overall 

interview slightly positive. There were 19 items based on Nielsen’s (2012) classifications in 

the interview; only the positively rated items will be considered to have fulfilled the heuristics, 

making only 6 of 19 heuristics fulfilled.  

To sum, the ZPD provided the highest score, the thinking-aloud protocol provided an 

above median score, and the interview provided a slightly low score. We can interpret these 

results as the artifact having fair current intuitiveness based on the ZPD and thinking-aloud 

protocol scores, with usability that could be improved based on the interview. The lower the 

questionnaire score, the more comfortable the participant is with technology. The participant 

was within the millennial age range and scored a total of 18 out of a possible 60 with the follow-

up questionnaire.  

The same scoring procedures apply for the hotel pilot wherein the participant received 

a ZPD score of 13 of 16. Using the thinking-aloud protocol, of the 8 items, 2 items were rated 

negatively, and 6 items were rated as neutral, making the overall thinking-aloud-protocol 

neutral with a score of 6 of 16. During the interview, there were 7 positive items, 4 negative 

items, and 3 neutral items, with 2 items that were both positive and negative, making the overall 

interview positive. There were 19 items based on Nielsen’s (1995) heuristics in the interview; 

similarly to the guest pilot session, only the positively rated items will be considered to have 

fulfilled the heuristics, resulting in only 7 of 19 heuristics being fulfilled.  

To sum, the ZPD provided a high score, the thinking-aloud protocol provided a below 

median score, and the interview provided a slightly low score. We can interpret these results 

as the artifact having fair current intuitiveness based on the ZPD and thinking-aloud protocol 

scores, with usability that could be improved based on the interview. The participant was within 

the millennial age range and scored a total of 18 out of a possible 60 with the follow-up 

questionnaire. 

Questionnaire and demographics  

 A questionnaire was included to understand the comfort of the participant regarding 

technology, and to take demographic variables into account. The questionnaire is measured by 

a 5-point Likert scale, with reverse scoring, and measures the amount of interaction and comfort 

level with technology, specifically computers and mobile phones. A lower or higher score 

indicates being more or less comfortable with technology, respectively. An optional open-

ended question at the end allows participants to explain or express their scoring choices in the 

questionnaire. The results of the questionnaire are summarized in Table 1 below. 
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Table 1 

 

Questionnaire Results 

# Guest (out of 60) Hotel (out of 60) 

1 16 14 

2 18 33 

3 42 44 

4 42 24 

5 26 26 

Mean 28.8 28.2 

 

 The lowest guest participant score was from a non-millennial who interacts with 

technology daily and is creating an e-health mobile application. Interestingly, the millennial 

aged engineering student matched with the non-millennial homemaker guest, who only 

interacted with technology to watch videos online or be in contact with relatives, for the highest 

guest score.  

 The lowest hotel participant score was from a non-millennial who enjoyed and explored 

innovative technologies. The highest score was from a non-millennial who mainly used 

technology during work in the booking office and as a form of communication and was 

recommended by the IT manager as being the most proficient at using the artifact.  

 The questionnaire results appeared to follow the assumption that mostly millennials 

would be more likely to, and enjoy, interacting with technology, with one anomaly. 

Additionally, participants that were forced to interact with technology more consistently (e.g., 

application developer, engineer), or enjoyed and were excited about technology, usually had a 

lower score. High scores were either due to lack of exposure and enjoyment of technology 

Tasks  

 The tasks, and thus maximum scores, for guest and hotel participants were different. 

This is obviously due to the difference in interface and interaction with the artifact.  

The ZPD scores and thinking-aloud protocol were used to measure current intuitiveness 

of the artifact. The higher the ZPD score out of 10 and 16 points for guests and hotel staff, 

respectively, the more intuitive the artifact. Participants received 2 points for each task that was 

completed unguided, 1 point for each task that was completed with spoken guides, and 0 points 

for the inability to use the artifact, even with guides. No participant received 0 points for any 

task, however, the range for 1-point guides was large as there was no time limit or restrictions. 

For example, 1 point was still given even if the participant required more than one prompt or 

took a few minutes more time even after the prompt. The ZPD scores are summarized in Table 

2 below. 
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Table 2 

 

Zone of Proximal Development Results 

# Guest (out of 10) Hotel (out of 16) 

1 8 15 

2 10 12 

3 8 13 

4 10 14 

5 8 15 

Mean 8.8 13.8 

   

The lowest guest participant scores were from non-millennials, while the highest scores 

were from millennials, indicating a separation of intuitiveness between millennials and non-

millennials. Interestingly, two of the lowest scores were from a doctor turned mobile 

application developer and a retired engineer.  

The lowest hotel participant score was from a non-millennial who enjoyed technology 

but was admittedly not very proficient. The participant was from the hotel who had recently 

onboarded the artifact about two weeks ago before the time of the survey, and thus, had not 

gone through training or a longer usage period like the participants from the other hotel. The 

highest score was from non-millennials who had been incorporating the artifact into the daily 

routine of the booking office and was from the hotel who had already onboarded the artifact 

for a few months and had undergone training. Both high scorers were also enthusiastic about, 

or enjoyed, technology. 

After converting comments into positive, negative, or neutral ratings, the same scoring 

procedure was taken for the thinking-aloud protocol. The results of the thinking-aloud protocol 

are summarized in Table 3 below.  

 

Table 3 

 

Thinking-Aloud Protocol Results 

# Guest (out of 10) Hotel (out of 16) 

1 4 6 

2 5 9 

3 5 8 

4 5 6 

5 3 7 

Mean 4.4 7.2 

 

The lowest guest participant scores were from non-millennials, while the highest scores 

were from millennials and a non-millennial, showing a potential separation of intuitiveness 

between millennials and non-millennials, as already suggested by the ZPD scores. 

Interestingly, the high scoring non-millennial was the one with least exposure to technology.  

The lowest hotel participant scores were from a non-millennial and a millennial, while 

the highest scores were from non-millennials. Interestingly, the millennial did not score the 

highest, but this may be due to the small sample of hotel participants consisting mostly of non-

millennials. Additionally, the scores are not ratings of the participants’ skill, but rather of their 

impression of the artifact. 

The current intuitiveness based on the mean ZPD scores for both guest and hotel 

participants are above the medians – relatively high. The current intuitiveness based on the 

thinking-aloud protocol is slightly below the medians. To sum, via the ZPD scores, while the 
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usability is fairly high and efficient, the impression of the artifact’s intuitiveness could be 

improved based on the thinking-aloud protocol scores.  

Interview  

 Again, the same scoring procedure as the tasks portion was employed – positive ratings 

received 2 points, neutral ratings received 1 point, and negative ratings received 0 points. The 

results of the interview are summarized in Table 4 below.  

 

Table 4 

 

Interview Results 

# Guest (out of 20) Hotel (out of 20) 

1 18 15 

2 20 10 

3 16 16 

4 7 14 

5 8 16 

Mean 13.8 14.2 

 

Guest participants answered 17 interview questions, consisting of 10 items based on 

Nielsen’s (2012) classifications and 7 open-ended and suggestion questions. As mentioned 

earlier, it is important to combine pragmatic and hedonic qualities in an artifact for good user 

experience (Hassenzahl, 2004), which is why these classifications were chosen. The higher the 

score, the better as more classifications were satisfied. The more heuristics and classifications 

the artifact covers, the better the current intuitiveness and satisfaction with the artifact.     

The 7 open-ended suggestions demonstrated where possible improvements could be 

made. 2 guests suggested making the artifact icon faster to find by either making it pop up at 

once or flash in the corner so that guest users could be aware of its presence. 1 of the 2 guests 

suggested that the appearance of the icon was important in forming assumptions of interaction 

with the artifact. If the artifact was meant to be customer service, then the icon should not be 

in the form of a messaging application as that would be misleading, for instance. 4 of the 5 

guests believed the artifact may help with or improve their stay, while 1 guest was not sure if 

they would use the artifact much at all for it to help. 3 guests wanted the responses to be more 

warm and personal rather than robotic. Guest participants suggested that replies could be longer 

and more conversational in tone rather than direct and to-the-point. While a human currently 

mostly operates the artifact, it is a good note to keep in mind when making the transition to 

chatbot. 2 guests thought a mobile application would be good, 1 stated they would not use it, 1 

said that they would only use it during travelling and would not constantly have it on their 

phone. Guest participants suggested that perhaps the artifact would be used during travel in 

order to ask questions quickly and immediately. 1 guest suggested that it would be more secure 

and simpler to fill out booking information on the website rather than the artifact. While the 

future goal is the improve the artifact to the point where bookings can be made via the artifact, 

this is not the current application of the artifact. Presently, the artifact’s goal is to aid in the 

booking process and to bring guests back to the hotel’s website for booking rather than through 

third-party sites. 1 guest suggested that it would be useful to have the artifact plan and book 

the entire trip for the guest user as that is the most stressful part of travelling.  

Hotel participants answered 17 interview questions, with 10 items based on Nielsen’s 

(1995) ten heuristics and 7 open-ended and suggestion questions. Similarly to the 

classifications, the higher the score, the better as more heuristics were satisfied.  
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The 7 open-ended suggestions demonstrated where possible improvements could be 

made. Generally, the artifact helped with or improved the workflow. 3 hotel participants 

thought a mobile application would be good, while 1 said it would not matter, and 1 would not 

use a mobile application even if they had a work phone. Hotel participants emphasized the 

artifact should be used to answer simple questions and help redirect the guest to the hotel’s 

website. However, 2 hotel participants stated that it was a bit of a hassle to manage phone calls, 

emails, and a chat. Furthermore, the artifact is only available with the Chrome browser, which 

can be inconvenient for users more familiar with other options. The log-out is a bit confusing 

for users, and it is not often clear who is online or replying to guests. As a result, one hotel 

developed a system where one staff takes over the chat per day, and the responsibility is 

transferred the next day to another staff. Regarding the log-out, sometimes even upon logging 

out, users are not logged out. Furthermore, if no staff is available during nighttime hours or if 

all staff have logged out, guests receive the message that someone will respond as soon as 

possible. This is an issue because guests may be expecting an answer in a few minutes, when 

no one is available to reply for the next few hours. Instead, 1 staff participant suggested 

implementing an email-input section for guests that would like to be notified when their 

message has been replied to. This helps the guest save time by not waiting for a reply, and it 

aids the hotel in guiding the guest back to the hotel’s website. Another staff participant 

suggested having guides for guest users such as stating that the guest cannot make bookings 

with the artifact.  

Discussion 

HAM   

The HAM analysis identified several positives and negatives with the artifact. The 

artifact’s motivation is to the reconnect the hotels and their guests by making hotel-guest 

relations easy and efficient. Additionally, the artifact would fit into today’s increasing 

seamlessness in technology. However, a drawback may be that hotels would have to sign up 

for and purchase the widget. This may push away potential users and disallow the artifact to 

achieve its motivations.  

The goals of the artifact to reach its motivations is to connect hotels and guests directly 

by making this connection easy via texting through either the default artifact chat platform or 

through a preferred messaging application. The goal of the artifact for the hotel’s perspective 

is to take some of the workload off the reception and booking staff by employing half-AI and 

half-human replies. The artifact can also help tailor the hotel’s image by emphasizing how the 

hotel is different from other hotels. On the guest’s side, the goal of the artifact is to make travel 

planning, communication, and contact with the hotel easier, more direct, and more efficient. 

The main obstacles from reaching these goals is how users would employ the artifact without 

access to internet. For instance, some guests may arrive at a location without a data plan.  

To achieve its goals, the artifact operationalizes in two ways: through handling aspects 

and through adaptive aspects. Handling aspects describes operations of the artifact that are 

currently employed while adaptive aspects describe how the artifact can be incorporated and 

adapted into the lives of users. Under handling aspects from the guest’s perspective, messages 

can be received via messaging applications like Whatsapp, Facebook Messenger, or Line, for 

example. This also makes booking and communicating needs to the hotel easier when users 

can use their favored messaging application. This becomes familiar and akin to casually 

messaging a friend or family member. From the hotel’s perspective, the artifact collects 

behavioral data and creates reports in the analytics feature, which allows hotel staff to 

understand their own behavior and responses, and perhaps how best to respond and approach 
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guests in the future with the artifact. With the artifact, hotel staff can help the guest more 

immediately and more efficiently. However, the preferred messaging application is only based 

on the popular application for that country. For example, Line is popular in Asia, so this may 

be a hit with much of the population. However, there might be a few individuals in Asia who 

do not use Line. Therefore, it would be useful to be able to select a preferred messaging 

application rather than having the artifact connect automatically based on location. 

Additionally, some of the notifications are confusing and may not allow the hotel to respond 

quickly. For instance, the notification options – minimizing, normal, and maximizing – were 

confusing, and this was restated by hotel staff. Furthermore, also described by staff during the 

interviews, one of the issues was the inability to turn off the response that someone would be 

with the guest as soon as possible when no staff were active but had forgotten to log out. 

The adaptive aspects allow ease of use for both hotels and guests as the artifact follows 

a texting format that is now familiarized through messaging applications. Thus, the artifact can 

be run on either the mobile or website. While it may be easier to operate the artifact from the 

website during pre-travel and travel planning, during travels when a computer may not always 

be on hand, it may be more helpful to use the artifact from a mobile. However, it is important 

to keep in mind whether texting is as simple and easy for everyone. Perhaps elderly users who 

did not grow up using or did not accommodate text messaging may find the artifact less 

efficient to use than interacting with a human directly.  

 The motivation for the guests to use the artifact on the human’s side of the model is that 

the artifact is an easy and efficient way to communicate with the hotel as texting is popular 

form of communication, especially among millennials (Chóliz, 2012). Hotels wish to reconnect 

with and have a more intimate relationship with the guest, and the artifact provides an easy and 

efficient way to communicate. However, it is important to understand why the motivation to 

use the artifact might be greater than just calling. Millennials may prefer this less direct contact 

(Dubus, 2014; Chóliz, 2012). Additionally, not all hotels are signed up with the artifact, which 

may be inconsistent with the travelling practices of guests that may be familiar with or 

expecting such an artifact. Lastly, the design is not completely intuitive for from the hotel’s 

login page.  

 The goal for guests when using the artifact is to save time and energy when travel 

planning and to receive immediate feedback and responses to complete goals and tasks. The 

artifact helps in achieving these goals for guests. Hotels aim to help guests with their needs 

more immediately and to have data stored automatically, such as looking back on booking 

conversations via text rather than not have the information via mobile or computer. When 

having conversations on the phone, it is difficult to store the chat unless the conversation has 

been audio recorded. Certain features are only available through further payment for the hotel, 

like an AI chatbot that would help the concierge and front desk. This is a potential obstacle for 

the hotel. Furthermore, it can be difficult to tell when a real person or an AI is responding, and 

guests may end up switching to the phone if the AI does not complete the guest’s tasks 

efficiently or properly.  

 To achieve goals, humans have two ways to operationalize the artifact – learned 

handling and adaptation. Learned handling describes operations that humans have acquired to 

interact with an artifact. Learned operations can be intuitive in certain populations that have 

acquired and become accustomed to incorporating these behaviors into daily life. Thus, with 

the artifact, humans have learned through the familiar messaging applications that there is an 

option to “press to send” or to hit “enter to send”. For guests, the chat icon is learned per 

Facebook Messenger – a quote bubble with ellipses – which is a familiar sight for millennials 

but may be harder to find for older people less accustomed to technology. However, this chat 

icon does not immediately show up, and may take a few minutes of staying on the webpage 

before it loads. This is a main drawback of the artifact both from the hotel’s login perspective 
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and from the guest’s perspective is that the artifact is sluggish. For hotel staff, each time a new 

conversation or message appears, users receive an email notification so that users do not have 

to manually check for chats. This is learned behavior from receiving notifications from other 

websites upon sign-up. Multiple employees and an AI can respond to the chat, which may be 

learned from group messages when texting. Certain interfaces may not be clear, especially to 

an inexperienced user, and this is an issue regarding learned handling. For example, the “open” 

and “done” conversations list is not particularly intuitive, although users may have a fairly 

good grasp at what these lists should display based on previous experience with task lists. The 

conversation sorting via user also seems arbitrary at times, and the replier’s name is sometimes 

wrong. 

 Adaptive handling describes operations that must be acquired from the current artifact. 

Thus, to improve intuitiveness of the artifact, it is imperative to decrease the difficulty of 

adaptive handling. Both guest and hotel users will have to figure out that the artifact should be 

accessed from the website via a phone or computer rather than as a downloadable application. 

The guest will have to connect via the webpage widget first before being able to refer back to 

the preferred messaging application. Hotels will have to adapt to the fact that text messaging 

may be more convenient than the phone and more direct than an email. One major obstacle is 

that many users are confused about whether the artifact is an application or a widget. A widget 

might generally be seen as less efficient and flexible than an application since it is embedded 

into a system. Furthermore, the pop-up notifications from hotel user’s login page are glitchy 

and unclear. There seems to be no clear difference between “max” and “normal” notifications, 

and some notifications appear twice. To compound the issue, the notifications do not disappear 

and must be manually closed by clicking the “x” in the upper right corner for each notification, 

which becomes time-consuming. 

 A summary of the points made can be found  in Table 5 in Appendix E. 

The generations 

 Within the sample, there is an interest in the variation between the millennial and post-

millennials versus the older generation. This separation was established based on millennials 

being more accustomed with technology, in general, compared with older users (Dubus, 2014). 

As data collection proceeded, it became obvious that the millennial and older generation split 

would be clear.  

To understand the current intuitiveness of the artifact, it is important to consider the 

different generations. Generational cohorts are “tools” that help with the understanding of 

certain behaviors (Dimock, 2018). For instance, identifying an ellipse within a chat bubble icon 

generally implies that a chat feature is available, however, this may only be intuitive to 

generations accustomed to technology. According to Dimock (2018), one of the factors that are 

considered when drawing distinctions between generations is technology. As technology is 

further embedded into our lives, it becomes an important variable distinguishing between 

generations as it shapes how individuals “communicate and interact” (Dimock, 2018).  

Thus, it is important to separate the millennial and post-millennial users from the older 

generation users. Millennials and post-millennials are considered as one group in this study, 

and are classified as those born after 1981, while the older generation is classified as all 

generations before millennials, or those born up till 1980 (Dimock, 2018). Although Generation 

Xers (those born between 1965 to 1980) experienced the oncoming of computers, millennials 

were the first group that grew up with the internet (Dimock, 2018; Dubus, 2014) and the 

computer from an early age, and thus, many technology-related icons or gestures may be 

intuitive. For example, individuals born in the 2000s were never without technology (Dimock, 

2018; Dubus, 2014), and the swipe gesture is commonplace with tablets and mobiles (Park & 
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Han, 2013). This provides the distinguishing feature between millennials and post-millennials, 

and all generations before them.  

 While generation is a large variable in establishing technological skill level, the 

technology-comfort questionnaire was implemented to find out if a higher level of comfort in 

using technology relates to a higher technological skill. Perhaps millennials have a higher 

starting point growing up with technology, but through constant technology use, it may be 

possible for this skill level to increase in general.  

The intuitiveness via generation can also be seen in the amount of time it took to complete 

the data collection procedure with one participant. Millennials tend to finish the procedure in 

around 10 to 15 minutes while non-millennials require around 30 to 45 minutes. Millennials 

tend to have very few questions, require no help or guidance, and find the artifact to be 

straightforward and simple to use. This also translates to millennials being less patient with the 

artifact, for instance, when the conversations lists are loading. The long loading time tend to 

confuse millennials with whether they have performed the action correctly. 

With the older generation, however, particularly those uncomfortable with technology, 

just finding the artifact on the webpage proved to be a problem. Furthermore, what was 

perceived to be a problem with the loading time for the millennials and evaluator was not a 

problem for this group.  

One of the main interests of Bookboost was finding out how to increase artifact usage 

among guest users. While, perhaps understandably, a sizable portion of users may be 

millennials, it would be beneficial to stretch the reach to non-millennials as well. Although 

intuitiveness is important and will help current users, other factors come into play regarding 

artifact usage amount. When encountering a question, millennials may prefer to first search for 

a text messaging option. However, non-millennials, especially those uncomfortable with 

technology, will reach first for more traditional methods of communication like phoning. Guest 

users uncomfortable with technology are not opposed to using the artifact but may not think of 

it as a first choice. Accordingly, just allowing guest users to understand the artifact is available 

may bring in more non-millennial users.  

Current intuitiveness  

 The first part of the research question suggests investigating the current intuitiveness of 

the artifact. To measure the current intuitiveness, ZPD and the thinking-aloud protocol were 

used. The current intuitiveness based on the mean ZPD scores for both guest and hotel 

participants are above the medians – relatively high. The current intuitiveness based on the 

thinking-aloud protocol is slightly below the medians. The interview scores based on Nielsen’s 

(2012) usability classifications and Nielsen’s (1995) heuristics sit slightly above the medians. 

The difference in the ZPD and thinking-aloud protocol scores may be due to differences in 

evaluation and the differences the scales. Participants may not need guidance to complete a 

task but may find the task frustrating to complete. This would lead to a high ZPD score, but a 

low thinking-aloud score. From these scores, while the usability is rather high and efficient, 

there is still room for improvement.  

 When users still need to become experts to lessen the cognitive load (Sweller, 1988), 

then the artifact is not intuitive enough. Current affordances only speak to millennials such as 

the ellipses in the artifact icon for guest users or the notification bell icon for hotel staff users. 

For guest users, the location of the icon is not clear and immediate enough – this lowers the 

current intuitiveness of the artifact as guest users may not even know the artifact exists. If guest 

users are unaware of the artifact, the hotel webpage remains the same as before, only “perceived 

[as] useful” rather than having a “perceived ease of use” (Moroson & Jeong, 2008). For hotel 

staff users, the logout needs to operate more clearly – when a staff user logs out, then the staff 
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member should be logged out and it should only work for that staff member. Being unaware 

that notifications can be set also lowers the intuitiveness of that option. Only when told that the 

bell icon generally represents notifications, do older hotel staff users make the connection. If 

users must think about the semantics of an icon, then it is not intuitive enough. Labels should 

also be clearer; hotel staff were reluctant to click on “concierge” even though these preset 

messages may save response time. When an interface is not responding as expected, then the 

intuitiveness decreases.  

As mentioned before, there are two components to a satisfying user experience: hedonic 

and pragmatic qualities (Hassenzahl, 2004; 2008). All participants were satisfied with the 

hedonic quality – the color theme, aesthetics, the font choice, and general layout are pleasant. 

As mentioned, hedonic quality consists of identification and stimulation (Hassenzahl, 2004). 

Guest users can be excited about being involved or knowing about such an artifact before 

others. For users that may be especially interested in technological advances, knowledge about 

the artifact may be a factor of identification. One hotel is particularly excited about the future 

of the artifact – this hotel is associating itself via identification with the artifact and the probably 

future where bookings and concierge can be completed via text messages. This can give the 

hotel an appearance of being future-forward and pro-technology, which may appeal to a 

younger demographic.  

The bulk of the issues lie in the pragmatic quality, and thus, usability and utility of the 

artifact in helping users achieve their “do-goals”. For many guest users, the main question to 

be answered is, “How useful is this artifact for me?” and “Would I use it?”. Generally, guest 

users seemed to want to use such an artifact if on trips and needing a quick answer from the 

hotel regarding reservations or concierge-type questions as it is more convenient that calling 

or asking in-person.  

However, wanting is different from actually doing. While millennials, who already 

prefer texting over other forms of communication (Lister-Landman et al., 2017), may readily 

reach for the artifact, it may be difficult for older users to swap more familiar methods such as 

phone calls for text messages because of lack of familiarity. Comfort in technology was 

mentioned to be a factor. While millennials may have a higher comfort level with technology 

from long-term usage and growing up with technology, some non-millennials that work within 

technology-related fields may not think to first use the artifact as a means of contact over a 

more direct method. It seems that more exposure to this type of technology might help ease the 

non-millennial users into this newer technological environment. The solution to this problem 

may be the linkage to a preferred messaging application. Shooting questions to hotel staff 

becomes not unlike text messaging a friend for travel suggestions, which should be casual, 

relaxed, and non-stressful. Once older users associate the artifact with the feelings of text 

messaging a companion, usage amongst non-millennials may be more prevalent.  

Hotel staff, on the other hand, agree that the artifact helps with the workload. What 

users might have called through the phone to ask about can now be immediately answered via 

the artifact.  

Thus, the utility of the artifact is acceptable, but the usability should be improved. For 

example, the location of the artifact icon and the labels, logout response, and notification 

settings are unclear and lowered the usability of the artifact. This means that the artifact is not 

completely easy to use, and it may not be lessening the cognitive load, but adding to it if users 

become frustrated. The design is not as intuitive as it could be.    

Improvements 

While the current artifact is largely straightforward for millennials, some improvements 

could be implemented to raise the intuitiveness for all generations. As mentioned before, 
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although Norman (2004) suggests that it is impossible to design the perfect artifact for 

everyone, we can attempt create a good artifact for as many as possible, which rings in the 

second part of the research question suggesting increasing current intuitiveness for all users 

through a better understanding of user preferences and what factors contribute to intuitiveness.  

 Firstly, user preferences should be established. Through the lens of activity theory, 

guest and hotel user motivations for the artifact are the same. All participants agreed that the 

artifact should be used to answer frequently asked questions or queries that warrant only a 

quick response. Hotel staff users insist that the website should be used to book rooms or reserve 

tables, and some guest users agreed, preferring to book through the website due to of security. 

Guest users may utilize the artifact more if all travel information were available. For instance, 

some guest users wanted to be able to ask the artifact at any point during travel whether a dinner 

table was available for booking, or what attractions would be around the area. If travel planning 

could be simplified, in other words, the artifact could gain popularity. Hotel users wanted to be 

able to fully employ the artifact. However, the artifact would have to have more 

comprehendible labels, a better log out function, and an improved notification setting. As 

previously established, while the hedonic quality is acceptable, it is the pragmatic quality that 

needs to be worked on to meet these user preferences and form a good user experience 

(Hassenzahl, 2004).  

 Secondly, once it is understood what users want and expect from the artifact, it is 

important to now understand what factors contribute to intuitiveness and how improvements 

can be made. Intuitive design draws from intuitive cognition, which circumvents Sweller’s 

(1988) cognitive load theory in that intuition does not require the user to become an expert to 

lighten cognitive load. Intuitive design can accomplish this through affordances.  

As Gibson (1979, as cited by Kaptelinin & Nardi, 2012) suggested, affordances are 

ever-present – it is up to the actor to spot them. If we agree with this stance on affordances, 

then we need to implement the proper affordances. For this artifact, if it is meant for users of 

all ages and generations, then we need to install the right affordances that do not exclude or 

confuse any group. The appropriate affordances would guide users to the intended actions, 

thereby increasing ease of use.  

As mentioned before, some icons such as ellipses or bells may not be completely 

intuitive to older users. The tasks were changed after the first formal data collection session 

after learning that some participants had a challenging time locating the artifact, even after 

spoken guidance. Originally, it was assumed that the artifact could be found and was not 

included into the task procedure, however, the location of the artifact became a crucial factor 

later. The pilots were conducted on a millennial aged individual, which may help explain why 

finding the artifact was not an issue as the icon is familiar. As with the floppy disk “save” icon 

for post-millennials, many who may not have been exposed to an actual floppy disk, there 

needs to be an implicit association between the icon and what it represents. However, this may 

take time and experience; to create this correlation of “ellipses mean chat” and “bells mean 

notifications”, we can design a guide to train this association by have the artifact pop-up upon 

visiting the website, or make some draw of attention to it, such as flashing colors. Another 

suggestion was to include a description such as, “Chat with us here!” to separate customer 

service from messaging applications meant for personal use.  

While there are notifications on the right side appearing for guest users that have 

previously visited or searched on the hotel page, it is not always consistent. The notifications 

do not appear for some hotel websites even upon having visited other pages before. The 

similarity of the artifact to a personal use messaging application was also confusing for the 

millennial guest participant. Thus, perhaps the easiest and best fix would be to keep the guest 

notifications and fix its consistency and visibility. If the guest has not visited the page before, 
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the notification should be visible and may offer suggestions rather than target certain bookings. 

Upon a follow up visit, the notifications can then target specific previously-searched actions.  

With these pop-ups or flashing colors drawing the attention of the guest user to the 

artifact, over time, the guest user may start to familiarize with the general location of chat 

artifacts on a webpage, and also recognize the ellipses as a signal for “chat”. This will then 

lower the cognitive load needed to locate and access such an artifact.  

 The hotel user perspective of the artifact interface is much more complex than the guest 

user perspective. To start, to access the artifact, hotel staff users must log-in to the artifact 

website, which grants access then to the chat window (see Appendix A, Figure 3). In the 

navigation bar to the left (see Appendix A, Figure 4), there are several labels. While some may 

be clear, such as “reports” suggesting analytics, “concierge” can be confusing. Indeed, many 

hotel staff users admitted to never clicking on this tab because the contents of the tab are unclear 

and thus, perhaps unnecessary. However, the “concierge” tab contains preset responses that 

allow hotel staff users to select answers without having to constantly retype the same response 

to similar questions. The “concierge” label can be renamed “preset responses”, for example, so 

hotel staff users can quickly understand what the tab leads to.   

Logging out for hotel staff users should be clearer. The log-out button is currently 

represented by the well-known circle intersected by a line. This may be intuitive for on or off, 

but it may not be a direct association with logging off. Furthermore, the response from the 

interface and icon is unclear and unexpected. Currently, staff log out together rather than 

individually, which can be a hassle. Hotel staff users should be allowed to log out individually 

before retiring for the day, so the burden of logging out the team does not fall onto one 

individual. The log off icon should also be simpler to find; it is buried in the settings menu 

where it may be a hassle to locate daily. Instead, perhaps staff can have a log out button in a 

more distinctive color, separate from the navigation bar.  

Another frustration for hotel staff users is the automatic response to guest users. When 

staff finish the workday without logging out, the response to guests that may use the artifact is 

that someone will be with them as soon as possible. This message sounds as if a response will 

be given within a few minutes. However, this is not the case when the booking office has turned 

in the for the night.  

Thus, firstly, it would be important to have the log out be located conveniently. 

Secondly, a message should not be given if all staff have logged out. Instead, it may be useful 

for guests to be able to input e-mail addresses to receive an e-mail when a response has been 

given. This not only helps the guest in letting them know that no one is available and will not 

keep them waiting for a reply for hours, but also helps the hotel in bringing back traffic to the 

website by notifying the guest of a response and guiding them back to the artifact.  

 An issue for many older hotel staff users is difficulty in locating the notification 

settings. While it is in an accessible location – the upper right corner – there is no description 

aside from a bell icon. Amongst millennials, this is an obvious indicator for notifications. 

However, for older users, it may be difficult to spot this bell. Perhaps a similar guide that is 

suggested to help guest users locate the artifact icon can be used to help hotel staff users locate 

the notification bell. It would be beneficial to allow users to access the settings via the pop-ups 

that arise on the bottom right corner of the screen when a message is received (see Appendix 

A, Figure 7).  

Additionally, upon opening this setting, there are only three options: minimize, normal, 

and maximum (see Appendix A, Figure 6). While minimize removes all bottom right corner 

pop-up notifications, there does not seem to be a clear difference between normal and 

maximum notifications. Normal and maximum notifications both seem to show all the 

notifications, such as whenever a new conversation is started or when a new message is 



28 

 

 

received even when the user is on the chat screen, which can be overwhelming and may crowd 

the screen, since the pop-up notifications do not disappear and must be clicked away.  

 Therefore, it will be useful to identify the difference between normal and maximum 

notifications. Additionally, it may be good to limit certain notifications from appearing, such 

as each time a message is received, especially if the user is on the same window. A notification 

should appear whenever the user is on a different window than the artifact and should be used 

to bring the attention of the user back to the artifact. It may also be useful to change the name 

of “minimize” notifications to “silence”, since minimize may imply still having notifications, 

but only having a very small amount of most important notifications. To start, it is important 

to note the differences between the notification settings – what kind of notifications are filtered 

through in the current “minimize” notification, and what the difference between normal and 

maximum notifications is.  

 It is important to note that even slight changes such as choosing one label name over 

another, may affect the intuitiveness of the artifact. In this case, “concierge” and “minimize 

notifications” may not paint a clear enough picture for the user and will increase the user’s 

cognitive load when the user has to take a pause and thinking about the meanings of these 

labels.  

 It may also be useful to load the conversation lists faster, although this may not be a 

problem with the artifact but the server. It can be a bit confusing for hotel staff users, especially 

the millennial users, that are accustomed to fast and immediate responses. This can lead to an 

unclear path, which may violate the consistency and standards of usability heuristics. 

 Presumably, the perceived ease of use, and thus artifact intuitiveness will increase upon 

incorporation of these improvements. However, testing these improvements is out of the scope 

of the current study. Increasing the intuitiveness allows the user to be guided by affordances 

from the artifact without having to engage the working memory. Actions can follow intuition, 

lessening the demand on the cognitive load, which in turn can transform travel planning into a 

less frustrating task.   

 Currently, for hotels to utilize the artifact, Bookboost sends a representative to train hotel 

staff users on how the properly use the artifact. When increasing its intuitiveness, the goal is so 

that hotel staff users no longer need to be trained, and can pick up using the artifact immediately, 

without frustration, being guided by affordances. This is the basis of calm technology (Weiser 

& Brown, 1996).   

 The suggested improvements should afford users less stress on the working memory – 

via reducing the need to search for or think about the location or meaning of an icon or label – 

thereby   decreasing the cognitive load (Patterson, 2017) and increasing the artifact’s ease of 

use. By increasing the ease of use through more intuitive design and ease of informational 

access, guest users may find travel planning through the hotel website much simpler. 

Limitations 

 The hotels surveyed were chosen by the company, which was based on proximity to the 

office in Malmö, which is convenience bias. Furthermore, hotels were contacted via arrival to 

ensure a timeslot was available for the experiment. Although hotels were not told what the 

survey procedure would consist of, they were told that it was related to the design of the artifact, 

so there may have been time to prepare and practice using the artifact. Furthermore, while some 

staff have already been trained upon incorporating the artifact, others have not. One hotel had 

just incorporated the artifact into their booking system a month beforehand, and thus, had not 

had time to receive a training period from Bookboost. This training period is included for all 

hotels that use the artifact. 
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 There were originally 8 tasks for guests to complete, but this number has been cut down 

to 5 to shorten the survey time. This distinction of tasks should not affect the integrity of the 

experiment, however, since the study measures the intuitiveness of the two different interfaces 

separately, without relation to each other. 

 Participants also had the opportunity to lie at any point in the procedure. Many hotel 

participants seemed reluctant to critique the artifact and seemed to feel forced to come up with 

positives regarding the artifact despite being reminded that the goal of the interview was to 

improve the artifact for easier and more intuitive usage. This may have been due to pressure 

from higher-ups to accept the artifact or because criticism may make the user seem less 

technology-savvy. Any criticism would have been taken constructively and possibly be 

implemented to increase intuitiveness that would lessen the amount of time spent learning and 

the need for training. 

 Additionally, it was realized halfway through data collection that although all questions 

and demographics should be filled out, some participants opted to skip certain fields. To 

illustrate, several guest users and hotel staff users decided to not fill in an age or wrote an age 

range, which would have been useful to pair with the comfort with technology questionnaire. 

However, it was clear which generational cohort the participant belonged in, thus it may have 

been better to employ age brackets rather than ask for a specific age. In addition, since the 

questionnaire was based on subjective experiences, it cannot be taken without a grain of salt. 

Participants may be more or less confident in their skills based on their personality traits.  

 Furthermore, the questionnaire measure was subjective. The millennial engineer 

matched the non-millennial homemaker’s high score although the explanation provided for why 

the scores were chosen was due to being an “engineering major in college used to interacting 

with technology everyday”. The highest hotel participant score was from a non-millennial who 

mainly used technology during work in the booking office and as a form of communication 

and was recommended by the IT manager as being the most proficient at using the artifact. 

However, like to the high scoring millennial guest, the self-confidence may have led to the 

questionnaire’s subjectiveness, as both the high scoring millennial guest participant and highest 

scoring hotel participant seemed hesitant to declare themselves as being good and settled for 

more neutral answers and scores, for example.  

 While ZPD, Nielsen’s (1995) ten usability heuristics, and Nielsen’s (2012) 

classifications were easily quantifiable, the thinking-aloud protocol was difficult to quantify. 

The thinking-aloud protocol is sorted into negative, neutral, and positive categories, that are then 

translated into a point system, however, the meat of information gathered with the thinking-

aloud protocol remains qualitative. Whether certain comments were sorted properly can be 

debatable. 

Implications  

Upon implementing more affordances that speak to all users, the artifact may become 

more intuitive, and therefore, easier to use. This can be a step towards ubiquitous computing. 

Intuitive design attempts to imitate intuitive cognition, that without thinking, actions can be 

conducted following intuition. Affordances aid this endeavor by decreasing the cognitive load 

through bypassing the working memory – users can perform without thinking, similarly to 

experts. (Patterson, 2017) Consequently, implementing the suggested improvements may lead 

to more ease of use through increases in intuitiveness via better affordances in the artifact. If 

applied to other forms of technology, then Weiser’s (1991) vision may not be too far off into 

the future.  

For Bookboost, this study means that the current artifact is a good start. With improved 

intuitiveness, user experience can be even better. If successful, it could help with the workload 
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of more hotel staff users and give hotel websites not only “perceived usefulness” but also 

“perceived ease of use”, thereby reconnecting hotels with their guests. But most of all, an 

intuitive and convenient artifact affords guest users lower stress and could mean a much less 

frustrating travel planning future.  

Conclusion 

 As travel planning becomes more connected and efficient via the internet, hotels need 

to keep up with this pace. A chat widget artifact that allows for quick questions may be the first 

step. While millennials may readily pick up the artifact, it is a little more difficult to get non-

millennials onboard. Other modes of communication such as the phone, may be the first 

solution to come to mind for non-millennial guests due to familiarity.  

The main obstacle for guest users was realizing such an artifact was available. As the 

icon is not very protrusive, a direct task asking participants to locate the artifact was necessary 

as an introduction. Chatting otherwise works similarly to other text messaging applications. 

Furthermore, guests have the option to connect to a text messaging application of their choice, 

like Facebook Messenger or Line, which should make the artifact even more intuitive and 

familiar.  

The main obstacle for hotel users is the interface. Though the interface is generally 

intuitive and familiar, certain actions may through the user off course. For a millennial hotel 

staff, the long loading time for the list of open and done conversations was a bit confusing and 

frustrating. The notification bell and pop-up notifications could work together better, and labels 

could be renamed to afford users better understanding of what labels lead to what pages.  

 Comfort in technology is also a large factor in user willingness to engage with the 

artifact. The more comfortable, which may generally be amongst millennials, the more likely 

the user will interact with the artifact. Although hotel websites are generally perceived to be 

useful when compared to third-party sites, the perceived usefulness must also be better 

projected. Guest users should know that the artifact is available for their benefit as well and to 

help answer any questions efficiently and easily.   

 Thus, to answer the first part of the research question, while current intuitiveness is fair, 

there is still much room for improvement. Relating to the second part of the research question, 

user preferences for the artifact were exactly as the artifact was intended for as of now: answer 

quick questions efficiently. Guest users should be able to have immediate responses and hotel 

staff users should be able to cut down on call time. Hedonic qualities were satisfied, but 

pragmatic qualities could be improved, which was communicated by the level of current 

intuitiveness and usability. Improvements like a more intrusive chat icon for guest users and 

label name changes for hotel staff users were suggested. 

Therefore, further testing for the proposed solutions and improvements to investigate if 

intuitiveness has indeed increased should be conducted. It would also be interesting to see the 

deeper effects of comfort in technology and perhaps how to, if possible, increase preference 

for text messaging in non-millennials in future research.  
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Appendix A 

Artifact user interfaces 

 

 
Figure 1. The “hotel’s” website where the artifact is located 

 

 
Figure 2. The chat widget artifact from the guest user’s perspective  
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Figure 3. The hotel staff user’s interface when logged into the artifact  

 

 
Figure 4. The navigation bar with titles opens when hovered over 
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Figure 5. The open and done chat list, chat window, take over chat and mark chat as done 

buttons, and visitor information window  

 

 
Figure 6. The notification area where the number of notifications can be adjusted  
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Figure 7. The notification pop-ups in the bottom right corner 

 

 
Figure 8. The concierge UI where pre-written responses can be selected and sent by the hotel 

staff user when the AI detects keywords written by the guest user  

 

 
Figure 9. The interact UI where proactive messages (messages that cue an action) can be set 

and edited 
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Figure 10. A sample of the reports UI where hotel staff user analytics can be tracked  

 

 
Figure 11. The settings UI where other messaging applications can be integrated and added, 

websites can be linked, operators/users can be added, and the user’s profile can be updated 

 

 
Figure 12. Notification bubbles suggesting actions for the guest above the artifact 
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Appendix B 

Task analysis 

  
Guest Hotel       

# Task Task ZPD Thinking-

aloud protocol 

Notes 

1 Book a hotel Re-open a 

conversation 

      

2 Ask about check-in time Minimize notifications       

3 Ask about check-out time Join a conversation       

4 Ask about extending 

check-out time 

Leave a conversation       

5 Ask about room service Find the total number 

of conversations had 

      

6 Finding the chat Edit a proactive 

message 

      

7 Ask about car rental 

services 

Find finished 

conversations  

      

8 Ask about things to do in 

the area  

Find conversations in 

which you are tagged 
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Appendix C 

Interview 

 

 Guest  Hotel   

# Heuristic Questions Heuristic Questions Answers 

1 Utility Is the artifact 

useful to you? 

Recognition 

rather than 

recall 

Are navigation and 

page titles easy to 

find and use?  

  

2 Utility Can the artifact 

help you 

accomplish your 

goal? 

Recognition 

rather than 

recall 

Are links easy to 

identify? 

  

3 Usability/effic

iency 

How quick does 

the artifact help 

you accomplish 

your goal? 

Match 

between 

system & the 

real world  

Is the language 

clear? Are the labels 

understandable? 

  

4 Usability/me

morability 

How long would it 

take to reestablish 

proficiency with 

the artifact? 

Aesthetic & 

minimalist 

design 

Are font sizes and 

spacing easily 

readable?  

  

5 Utility Does the artifact 

meet your needs? 

Aesthetic & 

minimalist 

design  

Is the color contrast 

between design 

elements stark 

enough for easy 

legibility? 

  

6 Usability/lear

nability 

Is the artifact easy 

and intuitive to 

use? 

Consistency & 

standards; 

recognition 

rather than 

recall  

Is it clear what each 

action does? Is it 

clear what path to 

take? 

  

7 Usability Would you want 

this artifact? 

Help users 

recognize, 

diagnose, & 

recover from 

errors  

Are error messages 

provided and are 

they clear and easy 

to understand?  

  

8 Desirability How was your 

experience with 

the artifact? 

Flexibility & 

efficiency of 

use  

Does the artifact 

work well on 

multiple devices 

and smaller 

screens?  

  

9 Desirability How do you feel 

about the look and 

feel of the artifact? 

Help & 

documentatio

n 

Is help easy to 

locate?  

  

10 Brand 

experience 

How do you feel 

about the artifact?  

User control 

& freedom 

Do you feel like you 

have control of the 

artifact? Are you 

working with the 

artifact, is the 

artifact working for 
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you, or do you have 

to make an effort to 

understand the 

artifact? 

11   What are some 

things you like 

about the artifact? 

 What are some 

things you like 

about the artifact? 

  

12   What are some 

things you did not 

like about the 

artifact? 

 What are some 

things you did not 

like about the 

artifact? 

  

13   What are some 

things you would 

like to see 

improved? 

 What are some 

things you would 

like to see 

improved? 

  

14   How would you 

feel about a 

mobile 

application?  

 How would you feel 

about a mobile 

application?  

  

15   What would you 

use the artifact 

for? 

 What would you use 

the artifact for? 

  

16   Would it help you 

to use the artifact? 

Would it improve 

your stay?  

 Would it help you 

to use the artifact? 

Would it improve 

your workflow?  

  

17   What would you 

like to use the 

artifact for?  

 What would you 

like to use the 

artifact for?  
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Appendix D 

Questionnaire 

 

Gender   

Age   

Occupation   

Level of 

education 

  

Nationality   

Native language   

Participant code   

  

1. On a scale of 1 to 5 (1 – often, 5 – rare), how would you rate your amount of interaction 

with technology?  

1                    2                   3 4                    5  
often                                                                                                                                                         rare  

  

2. On a scale of 1 to 5 (1 – comfortable, 5 – uncomfortable), how would you rate your 

level of comfort using technology?  

1                    2                   3 4                    5  
very comfortable                                                                                                  very uncomfortable 

  

3. On a scale of 1 to 5 (1 – comfortable, 5 – uncomfortable), how would you rate your 

level of comfort booking via technology (e.g., rather than in person)?  
 

1                    2                   3 4                    5  
very comfortable                                                                                                               very uncomfortable 

   

4. On a scale of 1 to 5 (1 – comfortable, 5 – uncomfortable), how would you rate your 

level of comfort booking in person (e.g., rather than via technology)?  

1                    2                   3 4                    5  
very comfortable                                                                                                  very uncomfortable 

  

5. How much do you agree with the following statement: "In general, I like using 

technology."  

1                    2                   3 4                    5  
strongly agree                                                                                                     strongly disagree 

  

6. How much do you agree with the following statement: "In general, I am good at using 

technology."  

1                    2                   3 4                    5  
strongly agree                                                                                                     strongly disagree                                                                
                                   

7. How much do you agree with the following statement: "In general, I do not like using 

technology."  

1                    2                   3 4                    5  
strongly disagree                                                                                              strongly agree 

  

8. How much do you agree with the following statement: "In general, I am bad at using 

technology."  
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1                    2                   3 4                    5  
strongly disagree                                                                                              strongly agree

         

9. On a scale of 1 to 5 (1 – often, 5 – rare), how would you rate your amount of interaction 

with mobile phones?  

1                    2                   3 4                    5  
often                                                                                                                                                         rare 
 

10. On a scale of 1 to 5 (1 – often, 5 – rare), how would you rate your amount of interaction 

with computers/laptops?  

1                    2                   3 4                    5  
often                                                                                                                                                         rare  

 

11. On a scale of 1 to 5 (1 – comfortable, 5 – uncomfortable), how would you rate your 

level of comfort using mobile phones?  

1                    2                   3 4                    5  
very comfortable                                                                                                      very uncomfortable 

 

12. On a scale of 1 to 5 (1 – comfortable, 5 – uncomfortable), how would you rate your 

level of comfort using computers/laptops? 

1                    2                   3 4                    5  
very comfortable                                                                                                      very uncomfortable 

 

13. Why did you choose the ratings above? 
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Appendix E 

Results 

 

Table 1 

 

Questionnaire Results 

# Guest (out of 60) Hotel (out of 60) 

1 16 14 

2 18 33 

3 42 44 

4 42 24 

5 26 26 

Mean 28.8 28.2 

 

Table 2 

 

Zone of Proximal Development Results 

# Guest (out of 10) Hotel (out of 16) 

1 8 15 

2 10 12 

3 8 13 

4 10 14 

5 8 15 

Mean 8.8 13.8 

   

Table 3 

 

Thinking-Aloud Protocol Results 

# Guest (out of 10) Hotel (out of 16) 

1 4 6 

2 5 9 

3 5 8 

4 5 6 

5 3 7 

Mean 4.4 7.2 

 

Table 4 

 

Interview Results 

# Guest (out of 20) Hotel (out of 20) 

1 18 15 

2 20 10 

3 16 16 

4 7 14 

5 8 16 

Mean 13.8 14.2 
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Table 5 

 

Human-Artifact Model 

  Artifact Human 

Why? -  

Motivation 

Motivational aspects Motivational orientation 

 
• Reconnect hotels & guests  

• Make hotel-guest relations 

easy and efficient  

• Today's increasing 

seamlessness in technology  

• Issues 
o Hotels have to 

purchase/sign up for 

the widget   

• Guest:  
o Easy and efficient way to 

communicate with the hotel  

• Texting is very popular, 

especially among 

millennials 

• Hotel: 
o Easy & efficient way to 

communicate with the guest 
o Reconnection & more intimate 

relationship with the guest  

• Issues:  
o Why use the artifact versus the 

phone?  

• Millennials may prefer 

this less direct contact  
o Not all hotels are signed up 

with the artifact  
o Design isn't completely 

intuitive (especially for the 

hotel's view)  

What? - 

Goal 

Instrumental aspects  Goal orientation 

 
• Connects hotels & guests 

directly  
o  Make this connection 

easy via texting 

through a preferred 

messaging application  

• Hotel: 
o Take some of the work 

load off the 

reception/booking 

(i.e., half-human/half-

AI) 
o Can help emphasize 

how the hotel is 

different from other 

hotels  

• Guest: 
o Make travel planning, 

communication & 

contact with the hotel 

• Guest: 
o Save time & energy when 

travel planning  
o Immediate feedback & 

responses to complete 

goals/tasks 

• Hotel:  
o Help guests with their needs 

more immediately  
o Have data stored automatically 

(e.g., can look back on 

booking conversations via text 

rather than not have the 

information via phone)  

• Issues:  
o There are features that are only 

available through further 

payment (e.g., AI chatbot that 

would help the concierge/front 

desk)  
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easier, direct, & 

efficient  

• Issues:  
o How would this 

connect if the user 

doesn't have access to 

internet?  

• Some users 

arrive at a 

location without 

a data plan?  

o Can be difficult to tell when 

the guest is talking to a real 

person or an AI → users may 

end up switching to telephone 

if the AI doesn't complete the 

guest's tasks 

efficiently/properly 

How? - 

Operation 

Operational aspects: handling 

aspects 

Operational orientation: learned handling 

 
• Guest:  

o Messages can be 

received via phone 

messaging app (e.g., 

Whatsapp, FB 

messenger, Line) 
o Booking & 

communicating needs 

to the hotel is easier  

• Hotel:  
o Collects behavioral 

data & creates reports  
o Can help the guest 

more immediately & 

more efficiently 

• Issues:  
o The preferred 

messaging app is only 

based on the popular 

app for that country  

• Should there be a 

way to select 

messaging app?  
o Sometimes the 

notifications are 

confusing & may not 

allow the hotel to 

respond quickly?  

• Option for "press to send" or "enter 

to send" 

• Guest: 
o A chat bubble icon as per 

Facebook messenger (can be 

familiar for millennials, but 

hard to find for older people 

less accustomed to technology)  

• Chat bubble doesn’t 

immediately show up 

• Hotel: 
o Receives an email notification 

of new conversations → don't 

have to manually check for 

chats  
o Multiple employees and an AI 

can respond to the chat 

• Issues:  
o Certain interfaces may not be 

clear, especially to an 

inexperienced user  

• E.g., the 'open' & 'done' 

conversations list 
▪ Conversation 

sorting via user 

seems arbitrary 

sometimes  

• Sometimes 

the replier 

name is 

wrong  
▪ The color of the 

'open' versus 'done' 

conversations is a 

bit unclear which 

list is currently 

selected  
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• Reopening 

conversations 

is also a little 

unclear  

• Why is there the option 

to 'join' or 'leave' a 

conversation? Is this 

necessary? (How does 

this work with the 'open' 

versus 'done' lists?) 

• Certain icons may not be 

clear (although the name 

of the icon can be 

obtained by hovering 

over the navigation bar 

on the left)  
o How does it work for the hotel 

if multiple employees are on 

the app responding to the same 

guest at once?  

• Can anyone just join the 

conversation?  

 Operational aspects: adaptive 

aspects 

Operational orientation: adaptation 

  • Follows a texting format for 

ease of use for both hotels 

& guests  

• Can be operated on either 

the phone or website 

• Issues:  
o Is texting simple & 

easy for everyone? 

• Go onto the website via 

phone/computer & chat via the 

widget  

• Guest:  
o Text messaging, chatting 

through website  

• Can use the preferred 

messaging application  

• Hotel:  
o Text messaging is more 

convenient than the phone & 

more direct than an email (i.e., 

users can multi-task when 

texting rather than talking in-

person → it might be easier 

than using even the phone)  

• Issues:   
o It may be a bit time consuming 

& non-intuitive that this is only 

a chat widget & not an app  

• It might be good to have 

a mobile app  
o Notifications are glitchy → 

what is the use of having them 

differentiated between 'max' 

and 'normal'?  
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• Some notifications 

appear twice 

• Notifications don't 

disappear → must be 

manually closed  
o Timestamps don't always show 

up (i.e., only show up once, 

then they disappear)  
o Emails show new chats, but 

sometimes the chats disappear 

or are no longer available 

 


