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          Background In user-centred design, user involvement studies are oftentimes conducted to gain an insight into user experience (UX) in order to create more consumer-focused products. However, designers usually face the issue that UX is subjective, dynamic and can be affected by diverse personal and contextual factors. Although scenario technique has been widely used to provide a specific context of use during user involvement studies, individual differences on ideal usage scenarios are frequently neglected. Consequently, it becomes a challenge for companies to offer customer-focused products with a large degree of personalization.

          Methods This study revisits existing methods and proposes a prototype Scenario Co-build System (SCS) to assist designers in planning and co-building more realistic scenarios with users to strengthen the understanding of UX. The basic characteristics of co-built scenarios are presented and five development stages for implementing the SCS are described.

          Results A case study was conducted to illustrate the capability of the SCS and demonstrate how designers can gain an in-depth understanding about UX. The results were promising and reveal the potential of the proposed method.

          Conclusion The SCS provides more customized scenarios for users to experience a product. Designers can explore UX in a more comprehensive manner via considering individual differences and multiple contextual factors. From the case study, it appears that scenarios are capable of influencing the sensory, cognitive and affective aspects of UX. Thus, designers should pay more attention to the diversity in users' ideal usage contexts and how this may affect their product experience.
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      1. Introduction
      In recent years, product design and development endeavour has shifted its focus to addressing user-centred concerns (Chen, et al., 2009; Sanders 1999). Fulfilment of customers’ needs and wants has become an inevitable issue that companies have to face. Furthermore, due to severe competitions, companies need to go beyond merely satisfying average customer requirements, such as developing market-focused products, and try to incorporate a larger degree of personalization by offering customer-focused products (Jiao & Chen, 2006; Tseng & Piller, 2003). In order to achieve this goal, user involvement study has become a necessity for companies to capture valuable customer requirements. Moreover, customer requirements should include more comprehensive facets of user experience (UX) rather than focusing merely on functional or technical requirements. It is important to note that consumers care more about the value, the identity and the experience of a product rather than just the product itself (Djajadiningrat, et al., 2000). Gilovich (2010) suggested that consumers’ long-term satisfaction tended to increase for experiential purchases and decrease for material ones. Hence, in order to create long-lasting pleasing products, designers are encouraged to pay more attention to the experiential aspect of user-product interaction, to understand potential user experiences and to implement design for experience (Hassenzahl & Tractinsky, 2006; Stappers, et al., 2009).

      Clause 2.15 of ISO 9241-210 (2010) broadly defines UX as a person's perceptions and responses resulting from the use and/or anticipated use of a product, system or service. It covers all possible aspects of experiencing a product that include physical, psychological, sensual, cognitive, emotional and aesthetic aspects (Forlizzi & Battarbee, 2004). Scholars also found that both internal and external factors contributed to the construction of UX (Chamorro-Koc, et al., 2009; Chong & Chen, 2010; Forlizzi & Battarbee, 2004; Hekkert & Schifferstein, 2008). The former includes users’ prior experiences, attitudes, beliefs, skills and personality, while the latter is closely related to the environment/context of use. Thus, UX inherently possesses characteristics such as being complex, subjective and dynamic (Buchenau & Suri, 2000; Zomerdijk & Voss, 2011). Without considering these inherent characteristics of UX, the customer requirements acquired may be less realistic and some important issues may be easily neglected.

      UX has been well investigated. These investigations cover traditional usability, cognitive and task-oriented facets as well as more hedonistic, emotional, aesthetic and even multi-sensory aspects (Hassenzahl & Tractinsky, 2006; Norman, 2004; Schifferstein & Desmet, 2007; Schifferstein & Spence, 2008). Some researchers further examined the dynamic characteristics and assessed UX over time (Fenko, et al., 2010; Kujala, et al., 2011). However, the issue pertaining to individual differences in the context of use has yet to be adequately addressed. Although existing methods, e.g. user involvement field study, can be used to determine the actual UX more realistically, these methods are generally time-consuming and cumbersome (Vermeeren et al., 2010). In some cases, it is neither suitable nor possible to use such methods for understanding the UX. For instance, a field study may not be possible if there are confidentiality or security issues concerned. Scenario technique, on the other hand, is a lightweight method that does not have too many rules and can be adapted according to one’s purpose and needs. It has been widely used to create a specific context of use for users to experience and evaluate a product, especially during the early stage of product conceptualization. Although conventional scenario technique can be used to deal with multiple contextual factors, it is not capable of addressing the issue pertaining to individual differences in selecting suitable context of use. 

      Conventional scenarios used in user involvement study are usually set up by design teams based on some general assumptions about the average target users or specific imagined individuals (Suri & Marsh, 2000). As shown in Figure 1, such scenarios are usually fixed and assigned to users during the user involvement study. On the one hand, the users tend to play a passive role in responding to the contexts instead of an active role in expressing their ideas about the context of use. On the other hand, in many circumstances, the designers hold a different insight such as social environment of use with respect to the users (Chamorro-Koc, et al., 2009).

      
        
        

        Figure 1 
				
        

        
          Conventional user involvement study
        
        

        

      

      One may simply doubt the suitability of using such scenarios to address diverse individual differences (Chen, et al., 2012). This can be critical as scenarios can influence users and direct their behaviours (Go & Carroll, 2004; Rosson & Carroll, 2002). Moreover, the knowledge regarding users’ individual preference of context of use becomes tacit and unrevealed. Consequently, it becomes less likely for companies to offer the “right” customer-focused products with a large degree of personalization. Thus, it is claimed that scenarios used in user involvement studies should be closely associated with the users’ real-life experiences in order to capture more meaningful and valuable UX. Accordingly, this work proposes a scenarios co-build approach to enhance user involvement studies. It attempts to address the following issues:

      (1)  Are there really individual differences in users’ preferred context of use  for a specific product? 

      (2)  Is it possible for users and designers to co-build a more customized scenarios or context of use?

      (3)  How well can users immerse in the co-built scenarios and then experience and evaluate the product?

      (4)  Will the diverse contextual factors affect different aspects of UX in relation to individual differences? and

      (5)  How can designers investigate into this in order to gain an in-depth understanding of UX?

      The concept and overall framework of a prototype Scenario Co-build System (SCS) is presented in Section 2. A case study to illustrate the capability of SCS is reported in Section 3. Section 4 discusses the results obtained. Finally, Section 5 summarises the main conclusions reached in this work.

    

    

  
    
      2. Methodology
      In order to facilitate the user involvement studies, individual differences should be taken into consideration when preparing the context of use for users to experience a product. The designers are also encouraged to treat users as experts of their own experience (Stappers, et al., 2009). The users are invited to play a more active role as partners or co-creators in the development of a product (Sanders, 2006). Since scenario technique has been widely used and can be easily adapted, it is anticipated that users and designers are able to co-create more realistic customized scenarios. When working jointly with the users on the scenarios, the designers are required to consider individual differences based on real situations provided by those users. In doing so, some pitfalls in scenario building, such as relying on stereotypes instead of real people, can be avoided (Suri & Marsh, 2000). Moreover, in this manner, the users may experience a product similar to what they usually do in real life and, hence, trigger the feeling of ownership of the product, which allows the users to be more emotionally attached and becomes willing to say more about their experience (Beggan, 1992; Rijn & Stappers, 2008). Consequently, the experience captured can be more reliable, valuable and closer to the truth. Furthermore, by involving the users in scenario building could naturally make the process more interesting and creative ideas can thus be generated. As a result, companies can benefit and learn more from the users. This may eventually lead to successful product innovation (Poetz & Schreier, 2012).

      
        2. 1.  An overview of the SCS
        In order to tackle the subjective and dynamic characteristics of UX, the proposed SCS facilitates the user involvement study in a more proactive way. It attempts to assist the designers in the planning for user involvement study and co-building more realistic customized scenarios with the users to strengthen the understanding of UX. Accordingly, the main concept of the SCS is to provide the users with a platform for them to come up with more suitable contexts for experiencing a product.

        
          
          

          Figure 2  
				
          

          
            An overall framwork of the proposed Scenario Co-build System
            (Note: see also the 5 stages in Figure 4)

          
          

          

        

        Based on the SCS (Figure 2), the designers initially construct the basic structure of the system and plan for the user involvement study. During the user involvement study, the designers provide adequate scenarios for the users to choose or instructions to guide the users to co-build more customized scenarios. Subsequently, the users will decide the ideal using contexts that best suit their situation and experience the product based on the co-built scenarios. As a result, a more reliable and valuable UX can possibly be captured. Furthermore, the designers can acquire the knowledge pertaining to users’ individual preference of context of use as well as how and why they make such decisions. Most importantly, the designers can further observe and understand how the contexts may affect different aspects of UX in relation to individual differences. Consequently, the designers can have an in-depth understanding about the complex, subjective and dynamic experience of the users. This would possibly lead to the discovery of tacit and latent customer requirements as well as new opportunities for product innovation.

      

      
        2. 2.  Application of the SCS
        In order to apply the SCS, it is necessary to grasp some basic characteristics of co-built scenarios. First, flexible scenario technique allows different co-built structures, namely ‘no co-built’ (or ‘fixed’), ‘mixed’ and ‘fully co-built’ scenarios. ‘No co-built’ scenarios are traditional scenarios set up by designers and users do not contribute to the context settings. On the contrary, ‘fully co-built’ scenarios enable users to play an active role in deciding all the scenarios to be adopted in the study. As for the ‘mixed’ scenarios, both ‘fixed’ and ‘co-built’ scenarios are employed. This implies that some scenarios used are assigned to the users while some are contributed by the users. Second, for the co-building part, users can have different ‘levels of freedom’ to co-build a scenario (Figure 3). They can select preferred scenarios or decide the context settings of a scenario.

        
          
          

          Figure 3 
				
          

          
             The ‘levels of freedom’ for co-building scenarios
          
          

          

        

        By manipulating the ‘levels of freedom’, the scenarios created can possibly have a good fit with a user’s personal lifestyle and may, hence, exhibit distinct characteristics. For example, when there are a number of scenarios for selection, the ‘level of freedom’ is considered to be ‘low-to-medium’. This is similar to choosing apparel from several in a boutique. The choices available for selection, in this case, are limited. The selection process is relatively straight-forward, and little or no training is required. The designers can better control the outcomes. However, most of the scenarios for selection are not surprising in general. To overcome this shortcoming, the designers may seek users’ inputs on ideas about the context of use or potential applications such as usage instances before showing the users the scenarios prepared. Alternatively, they can ask the users for feedback after experiencing the scenarios. For higher ‘level of freedom’, the users can decide the context settings of a scenario. This results in the creation of a customized scenario which resembles the situation where one purchases clothing materials to tailor-make a dress in a specific style. In so doing, some creative and novel ideas can possibly be discovered. A fully-functional SCS is required to support the creation of a more complex co-built scenario and derive more diverse outcomes. Consequently, there will be an increase in cost, lead time and effort to realise this. The trade-off depends heavily on the product development project. In new product development, companies may aim at achieving a higher ‘level of freedom’ and yet a well-structured process so that the co-built scenarios can be more creative, closer to users’ expectation and still manageable. To do so, the designers need to start from a lower level, and gradually improve it to reach a higher level. Although the application of the SCS depends heavily on the project on hand and has to be tweaked from case to case, there are some general guidelines that can guide the designers from planning to the execution of the SCS. Five stages have been identified and are outlined as follows (Figure 4).

        
          Stage 1. Set Up Goals
        

        Depending on the focus of product development, the designers may choose to zoom into certain issues. In order to ensure that the SCS constructed is in line with the focus, it is imperative to identify these issues at the very beginning. After this stage, the designers will then be able to set up clear goals as well as some principles to tackle these issues.

        
          Stage 2. Deal with Relevant Issues
        

        Many issues may affect the ways with which scenarios are co-built. They have to be addressed before formulating the SCS’s structure. Product-related and user-related issues are two most basic but crucial items. The designers can organize relevant issues into a ‘product profile’ and a ‘user group profile’. Apart from this, attentions should also be paid to other practical issues such as project schedule, budget and tooling. 

        
          Stage 3. Propose a Scheme of SCS
        

        After tackling all the relevant issues, the designers can decide the structure of the co-built scenario, viz. ‘mixed’ or ‘fully co-built’. As aforementioned, it is necessary to decide the ‘level of freedom’ for the co-build scenarios. Two basic situations need to be considered: (1) users can choose from multiple scenarios but cannot change the context settings of the scenario chosen; and (2) users can choose from multiple scenarios and change the context settings of the scenario chosen. For the latter, there can be many ways to decide the context settings, e.g., the users can choose to partially change the context settings based on sample scenarios or build a customized scenario from scratch. After deciding how to co-build scenarios, the designers can proceed to construct the system and propose a scheme for the SCS to guide the ‘co-build’ process. Visualization techniques can help the designers formulate possible tasks, and inputs and outputs from both the designer and the users.

        
          Stage 4. Design for Experiment
        

        In practice, Stages 3 and 4 are performed simultaneously. In Step 4, designers explore possible methodologies to elicit and collect information, decide where and when the study would take place, and discuss the details of the study. More specific technical issues are addressed, especially when the users are allowed to decide context settings. Ethical and confidential issues are also considered in this stage.

        
          Stage 5. Execution
        

        In Stage 5, the designers prepare for executing user involvement study. This includes preparing adequate scenarios and designing the ‘co-build’ interface. A pilot study to check the functions of SCS is carried out before the user involvement study. Upon completion, the designers review and improve the process to achieve a fully-functional SCS.

        
          
          

          Figure 4 
				
          

          
            Five development stages for the application of the SCS
          
          

          

        

      

    

    

  
    
      3. Case Study
      A case study was conducted to illustrate the capability of the proposed SCS. The product used in the study is a cookie container, ‘Mary Biscuit’ of ‘Alessi’. The objectives of the case study are listed as follows. These objectives are related to the issues mentioned in the introduction. 

      (1)  To demonstrate the application of the proposed Scenario Co-build System (SCS).

      (2)  To show the individual differences in ideas regarding context of use based on the same product and the necessity of providing more customized scenarios in the user involvement study.

      (3)  To explore the possibility of allowing users to co-build more customized scenarios.

      (4) To examine users’ ability in immersing in the co-built scenarios.

      (5) To examine how scenarios may affect UX.

      In this case study, the authors defined the two phases of experience to be captured as follows.

      (1) “ Trying Phase”: when the users purchase the product and interact with it for the first time.

      (2) “ Usage Phase”: when the users get to know more about the product and have fresh experience with it.

      As for the usage occasions, “daily use” and “special event” were both considered. Based on the abovementioned objectives, some relevant issues were tackled before constructing the SCS. Subsequently, a ‘product profile’ (Figure 5) to examine the issues related to the product and a ‘user group profile’ (Figure 6) to help the designers deal with user-related issues and seek appropriate participation were created. Microsoft’s PowerPoint slides were used to guide participants choosing their preferred scenarios. These scenarios were represented using descriptors in the form of textual narratives, images for the context and videos for online scenario viewing to help participants build a ‘mental model’. The time for each participant was controlled in an hour.

      
        
        

        Figure 5 
				
        

        
          Product profile
        
        

        

      

      
        
        

        Figure 6 
				
        

        
          User group profile
        
        

        

      

      Upon completion, the process of co-building scenarios commenced. It included two phases of experience, namely “Trying Phase” and “Usage Phase”. “Trying Phase” provides the participants an opportunity to try-out some features and identify which feature is more obvious or appealing to them. This helped in forming the first impression about a product. A positive first impression might influence the users to make a purchase decision subsequently. At the beginning, no product information was revealed to the participants, however, without sufficient knowledge about the product, it was almost impossible for the participants to co-build a scenario. Therefore, fixed scenarios were used during the “Trying Phase”. It was assumed that after trying out the product, the participants might acquire some knowledge about it and gain adequate experience regarding how the product could be used, where to put it and even who to use it with. This had provided an opportunity for the participants to play a more active role and contribute to context settings. Co-built scenarios were then deployed during the “Usage Phase”. In this manner, the co-built scenario structure was ‘mixed’, in which the participants partially decided the scenarios to be deployed. The ‘level of freedom’ was set at “Low-to-Medium”. This implied that the participants would choose from multiple scenarios without changing the context settings (Figure 7).

      
        
        

        Figure 7 
				
        

        
           The ‘Low-to-Medium’ level of freedom for co-building scenarios
        
        

        

      

      During the “Trying Phase”, 4 basic scenarios were considered. For the “Usage Phase”, 9 scenarios in total were created for participants to select. The context settings for these scenarios are listed in Table 1, where the parameters for context settings include obtention, product representation, product function, packaging, companion, space and occasion. 

      Based on the information collated, a scheme of the SCS was proposed as shown in Figure 8. During the “Trying Phase”, random sets of fixed scenarios were assigned to the participants, which enabled them to experience ‘Mary Biscuit’ for the first time. In doing so, basic UX and evaluation could be captured. In order to gather novel ideas and avoid bias, the participants were asked to share their own ideal usage occasions or instances before viewing the usage scenarios. Subsequently, the 9 scenarios (Table 1) were shown and the participants were invited to select the most suitable one and experience ‘Mary Biscuit’ once more. In this way, designers were able to capture not only more reliable and valuable UX but also individual user preference in a manageable manner.

      
        Table 1 
				
        

        
          Context settings of scenarios in the case study
        
        

      

      
        
          	Phase
          	Code
          	Scenario
          	Obtention
          	Product
Representation
          	Product
Function
          	Package
          	Companion
          	Space
          	Occasion
        

        
          	Trying(Assigned)
          	T1
          	Virtual
Shoppingl
1: Onlinel
Webpage
          	Purchase
          	Virtual
          	Known
          	-
          	-
          	-
          	-
        

        
          	T2
          	Virtual
Shopping
2:Receiving
Order
          	Purchase
          	Physical
          	Known
          	With
          	-
          	Indoor
          	-
        

        
          	( Note that T1 & T2 should be carried out in order )
        

        
          	T3
          	Receiving
Gifts at Home
          	Granted
          	Physical
          	Unknown
          	With
          	-
          	Indoor
          	-
        

        
          	T4
          	Physical
Shopping at
Store
          	Purchase
          	Physical
          	Unknown
          	Without
          	-
          	-
          	-
        

        
          	Usage
(Self-
Choosing)
          	U1
          	Breakfast
Alone
          	-
          	Physical
          	Known
          	-
          	Without
          	Indoor
          	Daily
        

        
          	U2
          	Breakfast
with Family
          	-
          	Physical
          	Known
          	-
          	With
          	Indoor
          	Daily
        

        
          	U3
          	Afternoon Tea
Alone
          	-
          	Physical
          	Known
          	-
          	Without
          	Indoor
          	Daily
        

        
          	U4
          	Afternoon Tea
with Family
          	-
          	Physical
          	Known
          	-
          	With
          	Indoor
          	Daily
        

        
          	U5
          	Festive
Seasons
(e.g., Chinese
New Year)
          	-
          	Physical
          	Known
          	-
          	With
          	Indoor
          	Special
        

        
          	U6
          	Examinations
          	-
          	Physical
          	Known
          	-
          	Without
          	Indoor
          	Special
        

        
          	U7
          	Movie
Marathons
          	-
          	Physical
          	Known
          	-
          	With
          	Indoor
          	Special
        

        
          	U8
          	Picnic
          	-
          	Physical
          	Known
          	-
          	With
          	Outdoor
          	Special
        

        
          	U9
          	Attending a
Party
          	-
          	Physical
          	Known
          	-
          	With
          	Outdoor
          	Special
        

      

      

      
        
        

        Figure 8 
				
        

        
          The scheme of the SCS proposed in the case study
        
        

        

      

      
        
        

        Figure 9 
				
        

        
          The user involvement process in the case study
        
        

        

      

      The experiment was conducted in a laboratory. Two notebook computers were used to respectively present scenarios and questionnaires, and two video cameras were used to record the process. The overall process for the user involvement study is shown in Figure 9. Both qualitative methods such as think-aloud protocol (TAP), observations and interviews, and quantitative method using questionnaires were used to capture different types of information. Since UX might vary under different contexts, the questions used in interviews and questionnaires were tweaked accordingly. Other than the common questions, additional questions depending on the context settings were also asked. For example, for the scenarios in which companions are around, discussion included whom the participant is with, what are the possible activities between companions and what issues they would talk about.

      Upon completion, 5 participants were invited to take part in a pilot study to execute the experiment in order to ensure the user involvement process is proper and steady to be carried out formally. Subsequently, 33 participants comprising 15 female and 18 male with a mean age of 23.36 years old and age range between 20 and 26 were invited to experience and evaluate ‘Mary Biscuit’. During the “Trying Phase”, 11 participants were randomly picked and given ‘Virtual Shopping (T1 & T2)’ scenarios, another 11 participants were assigned ‘Receiving Gifts at Home (T3)’ scenario and the remaining 11 participants were asked to work on ‘Physical Shopping at Store (T4)’ scenario.

      After experiencing and evaluating ‘Mary Biscuit’ once, each participant was asked about his/her ideal usage occasions or instances during an interview. Subsequently, the participants were asked to choose their preferred usage scenario(s) to experience and evaluate ‘Mary Biscuit’ again as planned.

    

    

  
    
      4. Results and Discussions
      Corresponding to Objective 1, the case study illustrated the application of SCS from planning to execution. The discussions outlined below are based on the qualitative information and the quantitative data collated. The qualitative information was extracted from the authors’ notes, gathered from the verbatim of TAP and were obtained by observations and during interviews. To ensure the information contributed by each participant was traceable, an identification code showing the participant’s identification number, the source and the scenario was given. For example, ‘P1, Interview, T1’ denotes that the information was provided by Participant 1 during the interview of T1 scenario. Corresponding to Objectives 2 to 5, two main issues, namely ‘individual differences and contexts’ and ‘scenarios and user experience’, are discussed as follows.

      
        4. 1. Individual Differences and Contexts
        
          4. 1. 1. Usage Instance(s)
          After the “Trying Phase”, it was established that all the participants were able to provide one or more usage instances. This included also ‘T1’ scenario, where the participants did not interact with the physical product. It was found that examples of usage instances given by participants were quite diverse and possessed different characteristics. Some were linked to their current life style while some were related to their ‘dream experience’ or ‘future experience’. Although most participants came up with usage instances that were similar to or identical to the scenarios provided, some usage instances were quite different from the 9 usage scenarios provided (Table 1), such as ‘in the office’, ‘in an entertainment room’ or ‘as a gift for friends’. These additional usage instances helped in enriching the scenario database of the SCS.

        

        
          4. 1. 2. Usage Scenarios
          As for the “Usage Phase”, the scenarios chosen by the participants varied from individual to individual. Out of the 33 participants, 7 decided to choose 2 scenarios and the rest choose 1 scenario to experience. In total, all 9 scenarios were used in this case study. Figure 10 shows the distribution of the usage of the 9 scenarios. The information collated has the following characteristics:

          (1) The most popular scenario was ‘U5’, followed by ‘U8’, ‘U4’ and ‘U6’. 

          (2)  Scenarios linked to special events (30 times) were preferred compared to those designed for daily events (10); 

          (3)  Scenarios associated with companionship (31) were more popular than those without (9); and 

          (4)  Scenarios with indoor activities (30) were more frequently chosen than those with outdoor activities (10).

          
            
            

            Figure 10 
				
            

            
              Total chosen times of usage scenarios
              (Note: See Table 1 for the descriptions of U1 - U9.)

            
            

            

          

          The results revealed that the participants appeared to have their own ideas about the context of use for the same product. This also confirmed the necessity to provide the participants with more customized scenarios for them to experience and evaluate a product in the user involvement study.

        

        
          4. 1. 3. Reasons for Choosing a Scenario
          Some of the reasons for rejecting a scenario appeared to be fairly similar. These included ‘big’, ‘heavy’, ‘bulky’, ‘hard to carry’ and ‘the lid not secured’ for the scenarios to bring ‘Mary Biscuit’ outdoor (U8 and U9). In addition, those who chose the same scenario seemed to give similar reasons. For example, ‘aesthetic’ was the main reason for choosing the ‘U5’ scenario. To these participants, ‘Mary Biscuit’ was special for its visual appearance that made it aesthetically presentable. Such an impression was further enhanced by coupling it with other sensory design features such as a vanilla scented and biscuit-like lid, which made it an ideal commodity for festive seasons.

        

      

      
        4. 2. Scenarios and User Experience
        
          4. 2. 1. Companionship
          Scenarios and its context settings seem to influence UX in many different ways. The following discussion uses ‘companionship’ as an example to address the issue.

          On the one hand, ‘Mary Biscuit’ seemed to suit ‘U5’ scenario well. Its design features had attracted much attention and facilitated interaction with the participants. Apparently, the experience ‘Mary Biscuit’ provided would influence the participants in deciding its suitability for a particular context of use. Similar observations could also be obtained in other scenarios (U2, U4, U7, U8 and U9) where contexts of use were linked to companionships. Different types of social events were mentioned repeatedly by the participants. ‘Mary Biscuit’, unlike common containers, was able to help ‘break the ice’, provided a talking point and facilitated interactions. On the other hand, for scenarios that were not associated with companionship  such as ‘Examination (U6)’, the participants seldom selected ‘Mary Biscuit’ up from the desk and cared less about its appearance. In addition, more emotions were invoked when the context settings were associated with companionship. Some participants also felt that their experience would be different if there were people around. Thus, it can be deduced that contextual factors such as companionship may influence users’ attitudes, thoughts, behaviour and emotions.

        

        
          4. 2. 2. Intended Purposes of Scenarios
          Context settings are scenarios dependent. Likewise, the intents of a participant to experience a product under different scenarios vary. For example, during the “Trying Phase”, the intent of experiencing ‘T1’ scenario was to get to know ‘Mary Biscuit’ in order to create a ‘mental model’ and make a purchasing decision while the purpose of attempting ‘T2’ scenario was to examine ‘Mary Biscuit’ and compare it with the expected experience.

          Additional information would also influence participants’ behaviours. For example, participants who had experienced ‘T1’ scenarios that were provided with product specifications would examine the product at the very beginning in ‘T2’ scenario. Whereas, those who tried ‘T3’ and ‘T4’ scenarios, in which product specifications were not provided, started by making different guesses about the possible usage of ‘Mary Biscuit’. In ‘T2’ and ‘T3’ scenarios, ‘Mary Biscuit’ was packed in a box. This permeated a feeling of mystery. Consequently, all the participants seemed to be very happy and elated when the box was opened. 

        

        
          4. 2. 3. Different Products for Different Occasions
          Some participants preferred to use different containers in different occasions. For example, some felt that ‘Mary Biscuit’ was suitable for special occasions but might not be appropriate for daily usage due to functional concerns. It is apparent that scenarios possess the power to influence UX in many ways including sensory, cognitive and affective aspects.

        

        
          4. 2. 4. Quantitative Analysis
          Apart from qualitative reasoning, the influence of scenarios can also be assessed quantitatively. In this work, questionnaires were used to solicit the assessments of the participants after experiencing each scenario. Seven criteria, namely overall evaluation, functional experience, emotional experience, and sensory experience of four senses including vision, touch, audition and olfaction were used. The sensory experience then further covered design features, sensory importance, sensory influence and experience evaluation.

          A single factor ANOVA (analysis of variance) was conducted to ascertain the effect of scenarios by participants and the seven criteria. The significance of scenarios by each participant’s evaluations with respect to the seven criteria were assessed using a three-point scale, where “1”, “2” and “3” denoted ‘insignificant’, ‘moderately significant’ and ‘significant’, respectively. Subsequently, the scores for each participant and each criterion were accumulated separately.

          
            Table 2 
				
            

            
              Significance of scenarios by participants
            
            

          

          
            
              	Participant
              	P1
              	P2
              	P3
              	P4
              	P5
              	P6
              	P7
              	P8
              	P9
              	P10
              	P11
              	
            

            
              	Score
              	25
              	21
              	25
              	23
              	21
              	26
              	21
              	21
              	35
              	26
              	23
              	
            

            
              	Participant
              	P12
              	P13
              	P14
              	P15
              	P16
              	P17
              	P18
              	P19
              	P20
              	P21
              	P22
              	
            

            
              	Score
              	30
              	23
              	25
              	25
              	22
              	29
              	25
              	24
              	25
              	23
              	33
              	
            

            
              	Participant
              	P23
              	P24
              	P25
              	P26
              	P27
              	P28
              	P29
              	P30
              	P31
              	P32
              	P33
              	SUM
            

            
              	Score
              	33
              	29
              	25
              	27
              	21
              	28
              	25
              	26
              	29
              	26
              	24
              	844
            

          

          

          
            Table 3 
				
            

            
              Significance of scenarios by criteria
            
            

          

          
            
              	Aspect of Criteria
              	A/a
              	A/b
              	A/d
              	B/a,d
              	C/a,d
              	D/a
              	D/b
              	D/c
              	D/d
              	E/a
              	E/b
            

            
              	Score
              	57
              	33
              	46
              	40
              	49
              	35
              	51
              	35
              	33
              	38
              	57
            

            
              	Aspect of Criteria
              	E/c
              	E/d
              	F/a
              	F/b
              	F/c
              	F/d
              	G/a
              	G/b
              	G/c
              	G/d
              	SUM
            

            
              	Score
              	35
              	34
              	39
              	35
              	35
              	35
              	46
              	42
              	35
              	34
              	844
            

          

          

          Notation:

          (A) – overall evaluation; (B) – functional aspect; (C) – emotional aspect; (D) – visual experience; (E) – tactile experience; (F) – auditory experience; (G) – olfactory experience;

          [( )/a] – 7–point semantic differential; [( )/b] – design features/variables; [( )/c] – sensory influence; [( )/d] – the entire of the aspect

          It is apparent that scenarios have an effect on individuals as well as on the various aspects of criteria. The single factor ANOVA for scenarios and participants (Table 2) shows that the average and the range of the scores registered are 25.58 and 14 (spanning from 21 to 35) respectively. Thirteen (13) participants scored higher than the average. Among them, 7 were assigned ‘T1’ and ‘T2’ scenarios, 4 with ‘T3’ and 2 with ‘T4’ scenarios during the “Trying Phase”. It appears that those who experienced ‘T1’ and ‘T2’ scenarios tend to give a higher score. This also implies that in virtual shopping, the gap between ‘expected experience’ and ‘actual experience’ can be large at times. Frequently, the users tend to have a higher expectation of the product. Hence, such a phenomenon needs to be taken into account when user involvement study is to be conducted virtually.

          As for the single factor ANOVA for scenarios and criteria (Table 3), the average and range of the scores registered are, respectively, 40.19 and 24 (spanning from 33 to 57). Criteria ‘overall evaluation’, ‘emotional experience’, ‘visual experience – design features’, ‘tactile experience – design features’, and ‘olfactory experience – design features and experience evaluation’ had received above average scores. Hence, the scenarios presented appeared to have a greater influence on these criteria.

          In addition, a post-survey was carried out at the end of experiment. The results, as summarized in Figure 11, show that scenarios can have influence on ‘overall experience’, ‘overall evaluation’, ‘functional experience’, ‘emotional experience’ and ‘willingness in purchasing product’ for most participants and on ‘preference’ for a few participants.

          Thus, apart from scenarios can direct users’ attention (Rosson & Carroll, 2002) and guide user involvement (Go & Carroll, 2004), this work further suggests that scenarios can influence UX in various aspects.

          
            
            

            Figure 11 
				
            

            
              The influence of scenarios on participants’ evaluation
              (Unit: number of participants)

            
            

            

          

        

        
          4. 2. 5. Ability in Imagining Scenarios
          The easiness of imagining a new product or experience may affect users’ attitudes and evaluation behaviour (Zhao, et al., 2012). Thus, it was postulated that the ability of the participants in imagining a scenario might also have a bearing on the quality of UX captured. This study investigated how well a participant can imagine a scenario via two ways, namely the objective and subjective ways. First, techniques based on cognitive science such as TAP can be used to perform an objective assessment of the extent of immersion. Using TAP, the participants can spontaneously share their experience and thoughts. In this work, some participants were able to describe the scene in their own words vividly or even stand in others’ shoes in the scenario experience. Second, asking the participants directly can be used to obtain a more subjective assessment. In this work, the participants filled in a questionnaire consulting their ability to visualise the scenarios. The results (Figure 12) suggested that 82% of the participants could possibly visualise the scenarios, while 18% of them might have problem to do so. Together with previous evidence that all the participants are able to give usage instances, choose ideal usage scenarios for ‘Mary Biscuit’, and experience it accordingly, this work has shown that there are good chances for the participants to co-build more customized scenarios.

          
            
            

            Figure 12 
				
            

            
              Ability to visualise the scenarios 
            
            

            

          

        

      

    

    

  
    
      5. Conclusions
      In this work, a prototype Scenario Co-build System (SCS) was proposed and implemented to facilitate the user involvement study. It assists designers in co-building more realistic scenarios with users. This may help users to link-up the product usage with their real life activities and, hence, enable them to play a more active role and contribute more insights of their experiences to facilitate the design of a more consumer-focused product. Although the focus and interests of a project may vary largely from case to case, some general guidelines can be followed to guide designers in constructing a suitable SCS scheme for user involvement study. In this work, a case study was conducted to illustrate the capability of the prototype system. From the case study, it appears that the proposed SCS could effectively support the user involvement study. On the one hand, the participants are capable of forming their own ideal usage instances and deciding preferred usage scenarios to experience and evaluate the product. The necessity to provide more customized scenarios for users to experience a product in user involvement study is ascertained. It has also been established that scenarios possess the power to influence UX in many ways including sensory, cognitive and affective aspects. Therefore, designers should be mindful about contextual factors while conducting user research and developing design concepts. On the other hand, designers are able to discuss unrevealed and tacit but yet valuable knowledge such as how individual differences may affect the users’ ideal usage scenarios and how the context of use may affect different aspects of UX in relation to individual differences. In other words, companies can have a more in-depth understanding about UX as well as the users. Such knowledge can be helpful not only for designers to create more consumer-focused and experience-oriented products but also for planning or marketing department to improve customer relationship management. Consequently, it is more plausible for companies to identify opportunities for product innovation. 

      Future work includes the realisation of a potpourri of tools to handle the complex, subjective and dynamic UX and the organisation, integration and implementation of experiential knowledge. To gain a competitive edge, it is worthwhile to develop a scheme utilizing the proposed SCS with higher level of freedom to facilitate new product development.

    

    

  
    
      Notes
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Product Profile

Other Characterstics:

Container (Common Product Type.

but differ a lot from ofher products).
It can become o Collection.

Name: Mary Biscuit

Code: ASGO7 |

Category: Kitchen Boxes/Biscuit Boxes/Containers
Brand: Alessi

Designer: Giovannoni Stefano

Design Philosophy: Form Follows Function
Dimensio
Capacity: 350 ¢l

Color Plan: Ice.

Materials: PMMA and EVA Plastic

8cmx22cm-h. 11.5cm

Usage Range s broad (No special

imitation of usage, can contain many

Packaging: | Piece in a Box

inds of things, con be used by diverse  Special Features:
user segments, can be used under  Tranucent Material, Round Shoped Container,

many occasions).

Biscuit-Shaped & Vanillo Scented Lid, Soft & Pleasant

Not @ one-time-use product but can  Feeling of Touch, Small & Soft Closing Sound

be used for years.

PLC (Product Life Cycle): Mature Product
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User (Participant) Group Profile
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Other Notes:

Participants are
compensated with
Incentives & Gifts (Stationery)
for participation.

User (Participant) Group: Undergraduate Students
(Expected) Number of Participants: Around 32 (+)
(Expected) Gender: Half Female and Half Male
(Expected) Age Range: Around 2025

Special Requirement:
1) Paricipants shouid o have any sensory inconvenience or
impaiment.  2) Parficipants should nof have difficulles in
‘expressing their foeings and thoughts. 3) Because biscuit box is
 very common product, fhere is no special kil or background
~knowledge requied 1o se the product. 4) Users usualy have
plenty of previous experiences of using such fype of product.

Possible User Characterises:

Young & Energetic; Good Memory: Good abilty 1o recall an
occasion: Good abilty fo choose preferred occasions from
‘many: Hove personal preference: May have different ifestyles.






